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1. Understand the basic concepts of the applied thermodynamics.

2. Knowing units, dimensions, state, types of equilibrium, process, and cycles.

3. Improve the student ability in dealing with various fluids (liquid, gas, and steam) and
measure their properties.

4. Be able for analyzing the energy (heat and work) in its different forms under the
steady flow and non-flow conditions.

5. Understand and justify the physical, mathematical, and engineering meaning of the
first law of thermodynamics and its practical applications.

6. Be able to estimate, solve, analyze, and predicted different problems related to the
ideal gas and vapor processes.
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Quizzes
Exams
H.W.
Reports

(Lectures + tutorials + Lab)

Concepts, Definitions,
And Basic Principles

Quizzes
Exams
H.W.
Reports

(Lectures + tutorials + Lab)

Dimensions and Units

Quizzes
Exams
H.W.
Reports

(Lectures + tutorials + Lab)

Thermodynamic
Systems

Quizzes
Exams
H.W.
Reports

(Lectures + tutorials + Lab)

Properties and State of
Substance

Quizzes
Exams
H.W.
Reports

(Lectures + tutorials + Lab)

Processes and Cycles

1,2

Quizzes
Exams
H.W.
Reports

(Lectures + tutorials + Lab)

Forms of Energy &
Reversibility

1,2

Quizzes
Exams
H.W.
Reports

(Lectures + tutorials + Lab)

The Zeroth & First Laws
of Thermodynamics

1,2

Quizzes
Exams
H.W.
Reports

(Lectures + tutorials + Lab)

The Steady Flow & Non-
Flow Energy Equations

1,2

Quizzes
Exams
H.W.
Reports

(Lectures + tutorials + Lab)

Ideal Gas (Single Phase
System) and Its Laws

1,2

Quizzes
Exams
H.W.
Reports

(Lectures + tutorials + Lab)

Reversible & Irreversible
Processes

10

Quizzes
Exams
H.W.
Reports

(Lectures + tutorials + Lab)

Specific Heats

1,2

11

Quizzes
Exams
H.W.

(Lectures + tutorials + Lab)

Steam and Tow Phase
System (Vapor)

12
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Reports

Quizzes

Exams . Important Terms for
HW. (Lectures + tutorials + Lab) Steam

Reports

Quizzes
Exams
H.W.
Reports

(Lectures + tutorials + Lab) Steam cycles

Quizzes

Exams . Reversible &
+ + .
H.W. (Lectures + tutorials + Lab) Irreversible Processes

Reports

1,2 4 15

Exam Multiple questions Final Exam

1,2

dan) 4,12
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(YUNUS A. CENGEL and MICHAEL A. BOLES) okl S .
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2.Applied thermodynamics e
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1. Understand the basic concepts of the applied thermodynamics.

2. Knowing units, dimensions, state, types of equilibrium, process, and cycles.

3. Improve the student ability in dealing with various fluids (liquid, gas, and steam) and
measure their properties.

4. Be able for analyzing the energy (heat and work) in its different forms under the
steady flow and non-flow conditions.

5. Understand and justify the physical, mathematical, and engineering meaning of the
first law of thermodynamics and its practical applications.

6. Be able to estimate, solve, analyze, and predicted different problems related to the
ideal gas and vapor processes.
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+ .
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Exams . Heat Engine and Its
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Exams . Refrigerators & Heat
L. | (Lectures +tutorials + Lab) PuMps 1 4 3
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Quizzes
Egavr\‘r;s (Lectures + tutorials + Lab) Entropy 1,2 4 4
Reports
Quizzes
Exams . Entropy Of Single
J’_
HW. (Lectures + tutorials + Lab) Phase (Ideal Gas) 1,2 4 5
Reports
Quizzes
Exams . Entropy Of Tow
+
HW. (Lectures + tutorials + Lab) Phase (Vapor) 1,2 4 6
Reports
Quizzes
Exams . .
" (Lectures + tutorials + Lab) | Heat Engine Cycles 1,3 4 7
Reports
Quizzes
Exams . Carnot & Otto
+
o (Lectures + tutorials + Lab) Cycles 1,3 4 8
Reports
Quizzes
Exams : Brayton & Diesel
+
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Cé“'zzess Dual Cycle and
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o Pressure
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QE“:;S Steam Cycles
;( W (Lectures + tutorials + Lab) | (Carnot & Rankine 1,4 4 11
Reports Cycles)
Quizzes Superheated &
Exams | (Lectures + tutorials + Lab) | Reheated Rankine 14 4 12
H.W. Cycles
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1. Cover the basics of machine design, including the design process, engineering
mechanics and materials, failure prevention under static and variable loading, and
characteristics of the principal types of mechanical elements




2. Offer a practical approach to the subject through a wide range of real-world
applications and examples

3. Encourage students to link design and analysis

4. Encourage students to link fundamental concepts with practical component
specification.

5. lllustrate to students the variety of mechanical components available and emphasize
the need to continue learning.
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1. Apply stress analysis theory and appropriate criteria of failure to the design of simple
machine elements

2. Design shafts for static and variable stresses and estimate stress concentration.

3. Design of Screws, Fasteners, and the Design of Nonpermanent Joints.

4. Design of welding, bonding and other permanent joints.
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H.W. engineering design
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Exams Components 4
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1. Calculate stresses in thin and thick cylinders.

2. Calculate the deflection of determinate and indeterminate beams.

3. Explain and compute the combined stresses in different loading types.




4. Explain the difference between brittle and ductile material in term of failure mode.

5. Compute the factor of safety of different loading types
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1. Understand the difference of stresses in thin and thick cylinders.

2. Recognize the difference between deflection of determinate and indeterminate beams..

3. Recognize the difference between the brittle and ductile material in term of failure mode.

4. Draw Mohr’s stress circle and computing combine stress in different type of

loading
alxil) g addal) 3l yha -

Ay pan 4y yiide o ylad 2

pll) (3 b

5 ypadll ililaia¥) 1
Al sl .2
paal) 3
4l sl 4
ol A Gl e a5

; oS8 &l e -
A jaliadll ae Jaladll &5 (e g Y ) aiaall meiall (e 3 plasdl 1
o ad i Liacaiall g Badizall salal) Cilagiad e 3 y08l) 2
Salea¥) &) 53 G uadll e 5 0l 3
Lein by AdS 5 ana e daliiall Adlidall Cudlea ) Jaladll e 5 508l 4

(el ) ghail) g il gil) AbilEy Allatiall 5 AY) ) jlgall) A ghial) g dalad) il jlgeall - 3




el Gadly Hal) andatl) 85
alad) agilly CildY) Slea
’f'_ Ju Sy alieV g Bagal) Clasa Bl

J : )
el e e, Ao alaiel) acd
DA A 11
a3, v dlsall / 3aa ¢l) anal Sla 3 .
’h alail) 43, b Guasall [5a35l) padd | P cleld) | g gaad)

i) g pasall gl 4y sllaal) alail)
Quizzes Deflection of

P | (Lectures + tutorials + Lab) | determinate beams 1 4 1
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Quizzes Deflection of
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Quizzes Deflection of 1

Exams : indeterminate

o (Lectures + tutorials + Lab) beams 4 3
Reports
Quizzes Deflection of 1
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+

HW. (Lectures + tutorials + Lab) beams 4 4
Reports
Quizzes Deflection of
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Quizzes Thin cylinders
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H.W.
Reports

Quizzes
Exams
H.W.
Reports

(Lectures + tutorials + Lab)

Thick cylinders

1,3

10

Quizzes
Exams
H.W.
Reports

(Lectures + tutorials + Lab)

combined stress

1.3

11

Quizzes
Exams
H.W.
Reports

(Lectures + tutorials + Lab)

combined stress

1,3

12

Quizzes
Exams
H.W.
Reports

(Lectures + tutorials + Lab)

combined stress

1.3

13

Quizzes
Exams
H.W.
Reports

(Lectures + tutorials + Lab)

Theories of failure

1.3
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Quizzes
Exams
H.W.
Reports

(Lectures + tutorials + Lab)

Theories of failure

1.3
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Exam

Multiple questions

Final Exam

1.3
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. To understand the principles of mechanics to determine resultant forces of a
system in rectangular or nonrectangular coordinates

. To construct free-body diagrams and identify their appropriate equilibrium
equations in terms of reaction forces in a frame structure and the connection

forces in trusses.

. To be able to isolate and analyse a mechanical system using free body diagrams




techniques.

4. To understand and use the general ideas of center of gravity, centroids and
moments of inertia.

anil) 5 alatl) g aaladl) (330 yha g aladll s 3 10

1. To understand the principles of mechanics to determine resultant forces of a
system in rectangular or nonrectangular coordinates

2. To construct free-body diagrams and identify their appropriate equilibrium
equations in terms of reaction forces in a frame structure and the connection
forces in trusses.

3. An ability to analyse systems that include frictional forces.
4. An ability to locate centroid of an area and calculate second moments of inertia.
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Quizzes | (Lectures+ Tutorials) | Units, Force Systems & 1,2 3
Exams Resultant, Components of

H.W. Force, Vectors
Reports

Quizzes | (Lectures+ Tutorials) | Rectangular Components in 1,2 3
Exams Space
H.W.
Reports

Quizzes | (Lectures+Tutorials) | Rectangular Components in | 1,2,6,7 3
Exams Space
H.W.

Reports

Quizzes | (Lectures+Tutorials) | Equilibrium of a Particle 1,2 3
Exams

H.W.
Reports

Quizzes | (Lectures+ Tutorials) | Equilibrium of a Particle 1,2 3
Exams

H.W.
Reports

Quizzes | (Lectures+ Tutorials) | Force System Resultants 1,2 3
Exams

H.W.
Reports

Quizzes | (Lectures+ Tutorials) | Force System Resultants 1,2 3
Exams

H.W.
Reports

Quizzes | (Lectures+ Tutorials) | Force System Resultants 1,2 3
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H.W.
Reports

Quizzes (Lectures+ Tutorials) | Structure Analysis 1,2,6 3
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Reports

Quizzes
Exams
H.W.
Reports

(Lectures+ Tutorials)

Structure Analysis

1,2

10

Quizzes
Exams
H.W.
Reports

(Lectures+ Tutorials)

Structure Analysis

1,2,6

11

Quizzes
Exams
H.W.
Reports

(Lectures+ Tutorials)

Friction

1,2,6,7

12

Quizzes
Exams
H.W.
Reports

(Lectures+ Tutorials)

Centre of gravity

1,2

13

Quizzes
Exams
H.W.
Reports

(Lectures+ Tutorials)

Second Moment of Area

1,2

14

Quizzes
Exams
H.W.
Reports
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Progressive Exam

1,2,6,7

15

Exam

Multiple questions

Final Exam

1,2,6,7

16
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1- James L. Meriam, L. G. Kraige, J. N. Bolton a"ﬁu“‘d\ ‘:"°\J§M
(2018) Engineering Mechanics: Statics, 9th ol i m
Edition. ISBN: 978-1-119-39262-0 GAl =

2- Hibbeler, R. (2006). Engineering Mechanics:

Principles of Statics and Dynamics.
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1. To understand the properties of the fluid.

2. To understand hydrostatic forces on submerged plane surfaces.

3. To understand mass, Bernoulli, momentum analysis of flow systems and




energy equations.

4. To understand the principle of dimensional homogeneity and dimensional
analysis and modeling.

5. To understand the laminar flow regime in circular and non-circular pipes.

pill 5 alaill g ailail) 3l sl g alaill s )3 10

1. Characterize, define and explain fundamental concepts of fluid mechanics
including: continuum, density, specific weight, viscosity, surface tension and
capillary effect.

2. Derive, analyze and discuss the basic equation of static fluid to determine
hydrostatic forces on submerged planar and curved surfaces, manometers
and fluids in rigid-body motion.

3. Analyze and comprehend the mass, Bernoulli, momentum analysis of flow
systems and energy equations.

4. Review the concepts of dimensions and units, analyze and discuss the
dimensional analysis and modeling.

5. Perform and understand the viscous laminar flow regime through circular and

non-circular pipes.
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Quizzes, Exams | (Lectures+ | Introductory Concepts of Fluid 1 3 1
and H.W. Tutorials) Mechanics
Quizzes, Exams | (Lectures+ | Thermodynamic Properties of 1 3 2
and H.W. Tutorials) Fluid
Quizzes, Exams | (Lectures+ | Surface Tension and Capillary 1 3 3
and H.W. Tutorials) Effect
ngﬁgsﬁﬁéms (':'_Stcottji:iz; Pressure Distribution in a Fluid 2 3 4
QUZ;SSH E/)\(/z.ﬁms (':'_Stcottji:iz; Pressure Measurements 2 3 5
Quizzes, Exams | (Lectures+ Hydrostatic Forces on 2 3 6
and H.W. Tutorials) Submerged Plane Surfaces
Quizzes, Exams | (Lectures+ Hydrostatic forces on 2 3 7
and H.W. Tutorials) submerged curved surfaces
Quizzes, Exams | (Lectures+ FIUigS gnt_rigiq-bogylm(étip nland 2 3 3
' . otation in a Cylindrica
and H.W. Tutorials) Container
Quizzes, Exams | (Lectures+ Fluid Flow Concepts 3 3 9
and H.W. Tutorials) (Definitions and Concepts)
Quizzes, Exams | (Lectures+ | System and control volume of 3 3 10
and H.W. Tutorials) Fluid Flow
. The Bernoulli equation and
QU;]Z;SA If/)\(/ams (':'_Stc(:lrji;elz; Mechanical energy and 3 3 11
e efficiency
Quizzes, Exams | (Lectures+ Dimensional analysis and A 3 12
and H.W. Tutorials) similarity
Quizzes, Exams | (Lectures+ Physigal Mo_deling (Geomgtric,
and LW Tutorials) Kinematic and Dynamic 4 3 13
Similarities)
Quizzes, Exams | (Lectures+ Laminar Flow in pipes 5 3 14
and H.W. Tutorials) (Definitions and Concepts)
Quizzes, Exams | (Lectures+ | Laminar Flow in pipes (friction 5 3 15
and H.W. Tutorials) factor coefficient)
Exam Final Exam 16
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1- Frank M. White, “Fluid Mechanics”, WCB A stiaall el A
McGraw-Hill series in mechanical engineering, DA i .
Fourth Edition, 2012. G Al .
2- Yunus A. Cengel and John M. Cimbala, “Fluid
Mechanics: Fundamentals and Applications”,
McGraw-Hill series in mechanical engineering,
1st Edition, 2006.
3- Bruce R. Munson, Donald F. Young, Theodore
H.  Okiishi, and  Wade  W.Huebsch,
“Fundamentals of Fluid Mechanics”, John Wiley
& Sons, 6th Edition, 2009.
4- Victor L. Streeter, E. Benjamin Wylie, Keith W.
Bedford, “Fluid Mechanics”, McGraw-Hill, 9th
Edition, 2002.
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1. 1. |dentify and evaluate functions integral using various techniques of integral.
2. Evaluate the indefinite and improper integrals by using different integration techniques.
3. Comparison Test for Improper Integrals.
4. Evaluate the applications of integrals: Arc Length, Surface area, Parametric Equations and
Curves, Tangents with Parametric Equations.
5. Using Polar Coordinates Technique: Polar Coordinate, Common Polar Coordinate Graphs,
Tangents with Polar Coordinates, Curves defined by parametric equations.
Identify Sequences and Series: monotone sequences. Infinite series. The comparison. Ratio and Root
tests. Alternating series. Conditional convergence. Maclaurin and Taylor series and their approximation.
Power series.
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Quizzes, monthly and final exams, Assignments, Articles
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1- The ability to recognize and analysis the mathematical problem
2- The ability to solve the mathematical problem
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Quizzes, monthly and final exams, Assignments
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HW, | Online Identify and evaluate functions .6 Recognize 2 1
Exam | lecture integral using various techniques vectors in plane
of integral. and vectors in
space.
HW , | Online Evaluate the indefinite and .7 Do different 4 2
Exam | lecture improper integrals by using types of calculus
different integration techniques. operations of
vectors.
HW, | Online Comparison Test for Improper .8 Identify different | 4 3
Exam | lecture Integrals. types of
equations of
lines, planes and
surfaces.
HW , | Online Evaluate the applications of .9 Find unit tangent | 2 4
Exam | lecture integrals: Arc Length, Surface and normal
area, Parametric Equations and vectors.
Curves, Tangents with Parametric
Equations.
HW , | Online Using Polar Coordinates .10 Discover limits | 4 5
Exam | lecture Technique: Polar Coordinate, and continues of
Common Polar Coordinate function with
Graphs, Tangents with Polar two variables.
Coordinates, Curves defined by
parametric equations.
HW , | Online | Identify Sequences and Series: monotone | Identify the first | 4 6
Exam | lecture | sequences. Infinite series. The and higher order
comparison. Ratio and Root tests. partial
Alternating series. Conditional derivatives
convergence. Maclaurin and Taylor series par'_[ial _
and their approximation. Power series. derivatives.
HW , | Online Identify and evaluate functions .11 Find directional | 4 7
Exam | lecture integral using various techniques derivatives and
of integral. gradients and
identify their
properties.




HW , | Online Evaluate the indefinite and .12 Solve maxima 4 8
Exam | lecture improper integrals by using and minima of
different integration techniques. functions with
two variables or
maore.
HW , | Online Comparison Test for Improper .13 Classify order 4 9
Exam | lecture Integrals. and degree of
differential
equations.
HW, | Online Evaluate the applications of .14 Solve first and 8 10,11
Exam | lecture integrals: Arc Length, Surface second order
area, Parametric Equations and differential
Curves, Tangents with Parametric equations of first
Equations. degree.
HW , | Online Using Polar Coordinates .15 Determine 8 12,13
Exam | lecture Technique: Polar Coordinate, second order and
Common Polar Coordinate first degree of
Graphs, Tangents with Polar differential
Coordinates, Curves defined by equations.
parametric equations.
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1. To give basic knowledge on kinematics and kinetics of machine elements.

2. Understand the principles of power transmission.

3. To teach students both graphical and analytical methods of motion analysis and




design of planar mechanisms.
. Gain the basic knowledge to analyze displacement, velocity and acceleration in
mechanisms.

. Understand theory of Hooke’s joint, gyroscope, governors, and flywheel.

il g a5 o) 51 g pl) Sl 20,10

1. To gain basic knowledge of kinematics and kinetics for planar mechanisms.

2. Formulate and solve for distance, velocity and acceleration analysis of planar
linkages.

3. Successfully practice the concepts of power transmission and steering gear
mechanisms.

4. Understand the importance of gyroscopic couple, flywheel, and governors in
real time practice.
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Quizzes
Exams
H.W.
Reports

(Lectures + tutorials + Lab)

Velocity diagrams

Quizzes
Exams
H.W.
Reports

(Lectures + tutorials + Lab)

Velocity diagrams

Quizzes
Exams
H.W.
Reports

(Lectures + tutorials + Lab)

Velocity diagrams

Quizzes
Exams
H.W.
Reports

(Lectures + tutorials + Lab)

Acceleration diagrams

1,2

Quizzes
Exams
H.W.
Reports

(Lectures + tutorials + Lab)

Acceleration diagrams

1,2

Quizzes
Exams
H.W.
Reports

(Lectures + tutorials + Lab)

Acceleration diagrams

1,2

Quizzes
Exams
H.W.
Reports

(Lectures + tutorials + Lab)

Hook’s Joint

Quizzes
Exams
H.W.
Reports

(Lectures + tutorials + Lab)

Hook’s Joint

Quizzes
Exams
H.W.
Reports

(Lectures + tutorials + Lab)

Steering mechanisms

Quizzes
Exams
H.W.
Reports

(Lectures + tutorials + Lab)

Steering mechanisms




alad) Giadly dlad) addail) 5
) aigiilly CilLEY) Slga
&Y alaie Vg Bagall jlaca Byl

Aal) Alaiey) acd

Quizzes
Exams
H.W.
Reports

(Lectures + tutorials + Lab)

Gyroscopic couple

4 3 7,8

Quizzes
Exams
H.W.
Reports

(Lectures + tutorials + Lab)

Gyroscopic couple

Quizzes
Exams
H.W.
Reports

(Lectures + tutorials + Lab)

Flywheel diagrams

Quizzes
Exams
H.W.
Reports

(Lectures + tutorials + Lab)

Flywheel diagrams

4 3 11,12

Quizzes
Exams
H.W.
Reports

(Lectures + tutorials + Lab)

Governors.

Quizzes
Exams
H.W.
Reports

(Lectures + tutorials + Lab)

Governors.

4 3 14,15
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Text Books: s 4o glhaal) cule) all
DA IS .
1. Mechanics of Machines: Elementary theory and SAl .
examples. By: J. Hannah and R.C. Stephens.
2. Mechanics of Machines: Advanced theory and
examples. By: J. Hannah and R.C. Stephens.
Recommended Readings:
3. Theory of Machine. By: R.S. Khurmi and J. K.
Gupta.
4. Kinematics and Dynamics of Machines. By: G.H.
Martin.
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Two main objectives of this course are:
1. To promote an understanding of the fundamentals and principles engineering
mechanics: dynamics of particles, and rigid bodies in two and three dimensions including:
kinematics and kinetics of particles and rigid bodies in 2D and 3D motion, rotations,
translations, oscillations.




2. To develop the ability to apply Newtonian mechanics to model and predict the
responses of simple dynamical system (particle and rigid body) subjected to applied forces

sl g Ll g el Gk s el cls jie 10

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

1.Understanding basics of the dynamics

2. Understand and be able to apply Newton’s laws of motion

3. Understand and be able to apply other basic dynamics concepts - the Work-Energy
principle,

4. Understand and be able to apply other basic dynamics concept Impulse-Momentum

principle and the coefficient of restitution.
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Quiz , Exam, Home work
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1- Develop the student's ability to perform assignments and deliver them
on time

2-Attempt to apply concepts by solving different types of exercises
3-Developing the student on discussion and possibility
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Quiz Lectures 6 1.2
Exam and Rectilinear Kinematics: | Understanding basics of the dynamics ’
HW tutorials | Continuous Motion
Quiz Lectures | Kinetics of a Particle: 6 23
Exam and Force and Understand and be able to apply ’
HW tutorials | Acceleration Newton’s laws of motion
Quiz Lectures | Kinetics of a Particle: Understand and be able to apply | 9 456
Exam and Force and Acceleration Newton’s | £ moti Y
HW tutorial aws ot motion

EXAM CLO 1&CLO2 3 7
Quiz Lectures | Kinetics of a Particle: Understand and be able to apply other | g 89
Exam and Work and Energy basic dynamics concepts - the Work- ’
HW tutorial Energy principle
Quiz Lectures | Principle of Understand and be able to apply other | 9 91011
Exam and Linear Imoulse basic dynamics concept Impulse- e
HW tutorial P Momentum principle and the

and Momentu coefficient of restitution.

EXAM CLO 4&CLO 5 3 12
Quiz Lectures | Impact Understand and be able to apply other | ¢ 13.14
Exam and basic dynamics concept Impulse- ’
HW tutorial Momentum principle and the

coefficient of restitution.
EXAM CLO 6&CLO 7 3 15
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1. Olek C Zienkiewicz, Robert L Taylor, J.Z. Zhu, The Finite JJM‘ QIS .
Element Method: Its Basis and Fundamentals, Sixth sAl =

Edition, Butterworth-Heinemann 2005
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The primary aim of this course is to train you to solve complex engineering structural mechanics problems
with finite element analysis. The course will provide deep insight into the operation of finite element
analysis software by teaching you the underlying computational methods involved. You will be taught to
execute a detailed finite element study including planning, modelling, meshing, solving, evaluating results
and validating against real world data.
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By the end of successful completion of this course, the student will be
able to:

1. Apply fundamental finite element analysis techniques to solve simple engineering problems

2. Explain the underlying mathematics behind finite element analysis software solvers

3. Plan and execute appropriate finite element analyses to solve a range of solid mechanics and other
engineering problems

4. Perform a detailed finite element study to investigate a real-world engineering problem
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Quiz , Exam , Home work
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1- Develop the student's ability to perform assignments and deliver them
on time

2-Attempt to apply concepts by solving different types of exercises
3-Developing the student on discussion and possibility
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Quiz Lectures Introduction to Apply fundamental finite element 6 1.2
Exam and finite element analysis techniques to solve simple ’
HW tutorials methods engineering problems
Quiz Lectures The method of Understand the basic finite element 6 23
Exam and weighted residuals | formulation techniques. ’
HW tutorials and Galerkin

approximations
Quiz Lectures FEM in one Be able to formulate and solve basic | 9 456
Exam and tutorial | dimension . . =
HW problems in heat transfer, solid

mechanics and fluid mechanics.

EXAM CLO 1&CLO2 3 7
Quiz Lectures The 2-D triangular | Be able to formulate and solve basic | ¢ 89
Exam and tutorial | element problems in heat transfer, solid ’
HW mechanics and fluid mechanics
Quiz Lectures Isoparame Be able to formulate and solve basic | g 91011
Exam and tutorial | .. . o problems in heat transfer, solid S
HW mechanics and fluid mechanics

elements

EXAM CLO 4&CLO 5 3 12
Quiz Lectures Finite elements in Be able to write computer program | g 13.14
Exam and tutorial | solid mechanics based on finite element methods ’
HW

EXAM CLO 6&CLO 7 3 15
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.1Cover the basics of heat transfer mechanisms (conduction and
radiation), in plane wall, cylinder and sphere bodies.




.2Discuss the heat transfer by conduction in solids for steady-state
and transient conditions and heat conduction in extended surfaces
(fines).

Slllustrate heat transfer by thermal radiation.
4Encourage students to link the theoretical studies of the heat
transfer with the practical engineering applications.

Slllustrate the variety of thermal applications available and clarify
the need to continue learning

psill 5 alaill g alail) 33l sl g alaill Clas 3 10

.1To recognize the heat Transfer Mechanisms

.2To Analysis Heat Conduction in Plane Walls, Cylinders and Spheres as
well as Multi-layered Plane Walls, Cylinders and Spheres.

.3To Solve Heat Transfer from Finned Surfaces.

.ATo Identify Heat Conduction Equation in a Large Plane Wall, Long
Cylinder and Sphere.

.5To Solve Lumped System Analysis and Transient Heat Conduction in
Large Plane Walls, Long Cylinders, and Spheres with Spatial Effects.
.6To lllustrate Thermal Radiation, the View Factor and View Factor
Relations

.7To ldentify Radiation Heat transfer: Diffuse, Gray Surfaces, Radiosity.
.8To Describe Radiation Shields and the Radiation Effect.
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Quiz | (Lectures | Heat Transfer 3 1
Exam | + tutorials | Mechanisms
Report| + Lab)
Quiz (Lectures Heat Conduction 3 2
Exam | + tutorials in Plane Walls,
T S lab Cylinders and
p ab) Spheres
Quiz | (Lectures | Multilayered Plane 3 3
Exam | + tutorials | Walls, Cylinders
Report | + Lab) and Spheres.
Quiz | (Lectures | Heat Transfer from 3 4
Report| + Lab)
Quiz | (Lectures | Heat Conduction 3 5
Exam | + tutorials Eg:*gﬁe“g?a':eavva”
Report| + Lab)
Quiz (Lectures Heat Conduction 3 6
Exam | + tutorials qu.atéon e e
Report| + Lab) ylinder an
Sphere.
Quiz Lumped System 3 7
Exam | (LECTUres | Analysis and
+ tutorials | Transient Heat
GOt + Lab) Conduction in
Large Plane Walls
Quiz Lumped System 3 3
pram | (Lecues | A,
Report | + tutorials Conduction in Long
+ Lab) Cylinders, and
Spheres
Quiz | (Lectures | Thermal Radiation 3 9
Exam | + tutorials
Report| + Lab)
Quiz | (Lectures | View Factor and 3 10
Exam | + tutorials | View Factor
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Report | +Lab) | Relations
Quiz | (Lectures | Radiation Heat 3 11
Exam | + tutorials | Transfer: Diffuse,
Report + Lab) Gray Surfaces
Quiz | (Lectures | Radiosity 3 12

Exam | + tutorials
Report| + Lab)

Quiz | (Lectures | Radiation Shields 3 13
Exam | + tutorials | @nd the Radiation

Report | + Lab) Effect

Exam Exam Midterm 3 14

Exam Final exam 3 15

Exam
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.1J. P. Holman, "Heat Transfer", 9th : 4y sllaall el 3l
Edition, 2013. s .
SsAl =
.2Yunus A. Cengel, "Heat Transfer, A
Practical Approach", 2nd Edition, 2012.
.3F. P. Incropera & D. P. Dewitt,
"Fundamentals of Heat and Mass
Transfer”, 2011.
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ME 2305 Fluid Mechanics II ALl bl
ME 2307 Thermodynamics Il
ME 2202 Calculus IV
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ME 4302E — Renewable Energy oAl 5ay/ pul 3

Mechanical Engineering Program
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Electronic Attendance
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To Understand the various forms of conventional energy resources and to have a
knowledge on Renewable and Sustainable Energy.

To Learn the present energy scenario and the need for energy conservation with
compare the renewable energy sources with the conventional sources.

To be catalyst for awareness about the Renewable Energy and Energy

Conservation in the Society.

To outline division aspects and utilization of renewable energy sources for both
domestics and industrial application and analyze the environmental aspects of

renewable energy resources.

! Calaal
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NGO1, NGO2,NGO5
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Lectures
a3 5l
Quizzes, Homework, Progressive exams, Final Exam
Sl O les -z

1. Ability to recognize and understand the required materials in this course.
2. Ability to deliver assignments and quizzes on time.

L)y L) 5k

Electronic lectures, Tutorials

el (33 )l
Quizzes, Homework, Progressive exams, Final Exam
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Quiz | Lecturesand | Introduction | pegeribe the environmental aspects of non- 2 1
Exam | tutorials to . .
HW Renewab conventional energy resources. In Comparison
le Energy with various conventional energy systems, their
prospects and limitations.
Quiz | Lecturesand | Introduction | pegeribe the environmental aspects of non- 2 2
Exam | tutorials to Solar . )
HW Energy conventional energy resources. In Comparison
with various conventional energy systems, their
prospects and limitations.
Quiz | Lecturesand | Introduction | pescribe the environmental aspects of non- 2 3
Exam | tutorials to Solar . .
HW Energy conventional energy resources. In Comparison
with various conventional energy systems, their
prospects and limitations.
Quiz | Lecturesand | Introduction | pegeribe the environmental aspects of non- 2 4
Exam | tutorials to Solar . . .
HW Energy conventional energy resources. In Comparison with
various conventional energy systems, their
prospects and limitations.
Quiz | Lecturesand | Designing of | proyide a solid foundation for developing the use 2 5
Exam | tutorials Thermal
HW Solar of renewable energy systems
Collector
s
Quiz | Lecturesand | Designing of | proyide a solid foundation for developing the use 2 6
Exam | tutorials Thermal
HW Solar of renewable energy systems
Collector
s
Quiz | Lecturesand | Designing of | proyide a solid foundation for developing the use 2 7
Exam | tutorials Thermal
HW Solar of renewable energy systems
Collector
s
Quiz | Lecturesand | Designing of | perform an initial design of a renewable energy 2 8
Exam | tutorials PV
HW System system.
Quiz | Lecturesand | Designing of | perform an initial design of a renewable energy 2 9
Exam | tutorials PV
HW System system.
Quiz | Lecturesand Energy Know the need of renewable energy resources, 2 10
Exam | tutorials Conserva L
HW tion historical and latest developments.
Quiz | Lecturesand Energy Compare Solar, Wind and bio energy systems, 2 1
Exam | tutorials Conserva . L
HW tion their prospects, Advantages and limitations.
Quiz | Lecturesand Compare Solar, Wind and bio energy systems, 2 12
Exam | tutorials (Hydroel . T
HW ectric their prospects, Advantages and limitations.
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,Tidal)

Quiz | Lectures and Acquire the knowledge of fuel cells, wave power, 13
Exam | tutorials (Hydroel . o
HW ectric tidal power and geothermal principles and

,geother applications.

mal
,Biomass
,Tidal)
Quiz | Lectures and Energy Acquire the knowledge of fuel cells, wave power, 14
Exam | tutorials Conserva . L
HW tion tidal power and geothermal principles and
applications.
Quiz Energy Acquire the knowledge of fuel cells, wave power, 15
Exam Conserva . L
HW tion tidal power and geothermal principles and
applications.

Jsdll 11

ME 3302 - Heat Transfer |, ME 3307 - Heat Transfer Il ALl bl
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60 bl e 220 ]




Aadll 4ad) 12

Lall gog ALl )
JOHN N DUFFIE” Solar Energy Thermal Process” John DRl IS
Wiley&Sons, 2013 B Al =
SOTERIS A. KALOGIROU ” Solar Energy Engineering
Processes and Systems” Academic Press is an imprint of
Elsevier, 2014

. PETER J. LUNDE” Solar Thermal Engineering” John
Wiley&Sons, 1980
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1. Teaching students how to classify engines and their components and calculate

efficiency.




2. Study of standard air cycles and how to calculate workout and mean effective

pressure and efficiency for each standard cycle.

3. Solve fuel-air and actual cycles and how to calculate their efficiency and apply them
to the engines when the temperature is the specific heat as a function of

temperature.

4. Study the chemical reactions and calculate the amount of heat produced by the

combustion process. As well as calculating the air to fuel ratio (A/F).

5. Study fuels and know the properties of each fuel and the relationship between fuels.

il oLal) g el 33k g Aladll s 2e 10
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Quiz , Exam , Home work
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Quiz
Exam
HW

Lectures and
tutorials

Heat Machine

Understand the
fundamentals,
operation , and
performance of
internal combustion
engines and their
different types. Also to
calculate the various
performance
parameters of the
engines.

35251

Quiz
Exam
HW

Lectures and
tutorials

Air standard
Cycles.

Identify Otto, Disel,
and Combined Cycles.
Analysis of Intake and

Exhaust.

4,5,6

Exam

CLO1&CLO4

Exam
HW

Lectures and
tutorials

Fuel-Air Cycles,
and Actual
Cycles.

Apply measurement of
fuel and air
consumption,
volumetric efficiency,
effect of air-fuel ratio
and compression ratio
on engine power &
efficiency, work.

8,9,10

Quiz

HW

Lectures and
tutorials

Thermochemistry
of Fuel-Air
Mixtures.

Apply measurement of
fuel and air
consumption,
volumetric efficiency,
effect of air-fuel ratio
and compression ratio
on engine power &
efficiency, pumping
work.

11,12,13

Quiz
HW

Lectures and
tutorials

Fuel Types

Discover Fuels and
Combustion, Gasoline
characteristics, alcohol
refining and octane &

cetane rating, diesel

fuel oil classification,
combustion equation,
knock and the engine

variable detonation

14,15
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1. Internal Combustion Engine Fundamentals by J.B. sl =
Heywood.
2. Internal Combustion Engines by C.R. Ferguson.
Introduction to I. C. Engines by Richard Stone
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Engineering control is the study of the analysis and regulation of the output behaviors of
dynamical systems subject to input signals. It involves the design of engineering products or
systems where a requirement is to accurately control some quantity. It is essential for students
pursuing degrees in electrical, mechanical, aerospace, biomedical, or chemical engineering.
Control systems are found in a broad range of applications within these disciplines, from
aircraft and spacecraft to robots and process control systems.

pfill g alail) 5 adaill (33l 5l 5 aladll s A 10

1. Identify open and closed loop control system and formulate mathematical model of
physical systems.

2. Compute the characteristics of trainset responses and stability of various control
systems and use these states to design a desired control system

3. Use Evans root locus and Frequency response methods in control design for real world
systems
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4. Learn the measurement systems, errors of measurement, as well as explain working
principles of sensors and transducers.

il e 3k

Oral lectures, Using engineering software

2B o jualaal,

andil) (53l yla

Quizzes, Homework, Progressive exams, Final Exam

A Al il g Al Ay il Claia¥) 5 yuaill cilitaiay!

Sl G jlea -
Using engineering software to solve mathematical equations and interpret the results in
modeling systems.

L)y L) 5k

Electronic lectures, Using engineering software

pxfill (33 5k

Quizzes, Homework, Progressive exams, Final Exam

((oanil) | ghaill g Cada gill 1 Adlatiall (5 AY) Sl jleal) ) A sinall y dalall < jlgall - 2

Using engineering software to solve mathematical equations and interpret the results in
modeling systems.
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BXam, | onan s | Introduction to Y e and| 4
orkshop, use .
Homework softwgre automatic control formulate  mathematical 1
, Quiz model of physical systems.
Exam SIS Ropresentation of | (ERSEETRINEEEY 1
orkshop, use
Homework | HOTAEHOP: B52 | control components | fomuiate  mathematical 2
, Quiz model of physical systems.
Exam, WHOLn iworla, Representaﬁon of gr?::erl);t:ristics of traintsheei 4
orkshop, use
Homework softwgre control systems responses and stability of
» Quiz various control systems 3
and use these states to
design a desired control
system
Exam, Homework , Mass, spring damper Compute _the 4
Homework | Workshop, Use system characteristics of trainset
. software responses and stability of
, Quiz various control systems 4
and use these states to
design a desired control
system
Exam, Homework , Hydraulic system Compute _ the 4
Homework | Workshop, Use characteristics of trainset
. software responses and stability of
» Quiz various control systems 5
and use these states to
design a desired control
system
Exam, Homework , Pneumatic system Compute the 4
Workshop. Use characteristics of trainset
Homework P, e
. software responses and stability of
» Quiz various control systems 6
and use these states to
design a desired control
system
Exam, Homework , Steady-state Use Evans root locus and 4
Workshop, Use . Frequency response
Homework SOftWEFl)I’e operation methods in control design 7
, Quiz for real world systems
Exam, Homework Lap|ace transformer | YUse Evans root locus and 4
Homework Frequency response 3
. methods in control design
, Quiz for real world systems
Exam, Homework |  The characteristic grseeqfe"nif;s el 'Cr’gggoﬁgg 4
Homework function methods in control design 9
, Quiz for real world systems
Exam, Homework , Transient and Learn the measuremen¥ 4
Worksho systems, errors [0}
Homework P steady-state measurement, as well as
» Quiz responses explain working principles 10
of sensors and
transducers.
Exam, Homework , Steady-state Learn the measuremen; 4
Worksho . systems, errors [0}
Homework P operation measurement, as well as
» Quiz explain working principles 11
of sensors and
transducers.
Exam, Homework , Laplace transformer | Learn the measurement 4
Homework Workshop systems, errors of
. measurement, as well as
, Quiz explain working principles 12
of sensors and
transducers.
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Exam, Homework Transient and To solve various rl)_rac_tical 4
t
Homewark steady-state appications 13
- Quiz responses
Exam, Homework Steady-state errors To solve various pracf(ical 4_
RN in control systems applications 14
, Quiz
Exam, Exam Stability of control 4
Homework systems 15
, Quiz
ddailldandl 12
Automatic Control Engineering, First Edition : “«“M‘ e 3l
1961, by Francis H. Raven, McGraw Hill . DA S
A
Modern Control Systems, Twelfth Edition 2011, e
by Richard C. Dorf and Robert H. Bishop,
Prentice Hall.
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The primary aim of this course is to train you to solve complex engineering structural mechanics problems
with finite element analysis. The course will provide deep insight into the operation of finite element
analysis software by teaching you the underlying computational methods involved. You will be taught to
execute a detailed finite element study including planning, modelling, meshing, solving, evaluating results
and validating against real world data.
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By the end of successful completion of this course, the student will be
able to:

1. Apply fundamental finite element analysis techniques to solve simple engineering problems

2. Explain the underlying mathematics behind finite element analysis software solvers

3. Plan and execute appropriate finite element analyses to solve a range of solid mechanics and other
engineering problems

4. Perform a detailed finite element study to investigate a real-world engineering problem

L)y L) 5k

ikl @l pualadll

andill (33 yla

Quiz , Exam , Home work
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1- Develop the student's ability to perform assignments and deliver them
on time

2-Attempt to apply concepts by solving different types of exercises
3-Developing the student on discussion and possibility

L) 5 a3 5k
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Quiz Lectures Introduction to Apply fundamental finite element 6 1.2
Exam and finite element analysis techniques to solve simple ’
HW tutorials methods engineering problems
Quiz Lectures The method of Understand the basic finite element 6 23
Exam and weighted residuals | formulation techniques. ’
HW tutorials and Galerkin

approximations
Quiz Lectures FEM in one Be able to formulate and solve basic | 9 456
Exam and tutorial | dimension . . =
HW problems in heat transfer, solid

mechanics and fluid mechanics.

EXAM CLO 1&CLO2 3 7
Quiz Lectures The 2-D triangular | Be able to formulate and solve basic | ¢ 89
Exam and tutorial | element problems in heat transfer, solid ’
HW mechanics and fluid mechanics
Quiz Lectures Isoparame Be able to formulate and solve basic | g 91011
Exam and tutorial | .. . o problems in heat transfer, solid S
HW mechanics and fluid mechanics

elements

EXAM CLO 4&CLO 5 3 12
Quiz Lectures Finite elements in Be able to write computer program | g 13.14
Exam and tutorial | solid mechanics based on finite element methods ’
HW

EXAM CLO 6&CLO 7 3 15
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1. Olek C Zienkiewicz, Robert L Taylor, J.Z. Zhu, The Finite JJM‘ QIS .
Element Method: Its Basis and Fundamentals, Sixth sAl =

Edition, Butterworth-Heinemann 2005
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.1Cover the basics of heat transfer mechanisms (conduction and
radiation), in plane wall, cylinder and sphere bodies.




.2Discuss the heat transfer by conduction in solids for steady-state
and transient conditions and heat conduction in extended surfaces
(fines).

Slllustrate heat transfer by thermal radiation.
4Encourage students to link the theoretical studies of the heat
transfer with the practical engineering applications.

Slllustrate the variety of thermal applications available and clarify
the need to continue learning

psill 5 alaill g alail) 33l sl g alaill Clas 3 10

.1To recognize the heat Transfer Mechanisms

.2To Analysis Heat Conduction in Plane Walls, Cylinders and Spheres as
well as Multi-layered Plane Walls, Cylinders and Spheres.

.3To Solve Heat Transfer from Finned Surfaces.

.ATo Identify Heat Conduction Equation in a Large Plane Wall, Long
Cylinder and Sphere.

.5To Solve Lumped System Analysis and Transient Heat Conduction in
Large Plane Walls, Long Cylinders, and Spheres with Spatial Effects.
.6To lllustrate Thermal Radiation, the View Factor and View Factor
Relations

.7To ldentify Radiation Heat transfer: Diffuse, Gray Surfaces, Radiosity.
.8To Describe Radiation Shields and the Radiation Effect.

alail) g axlesl) 3l ya
A 5 SV A kel ) jemlaall 1
Ay pmn Ay yide ol 2

pll) (30 b
3 il Clilatiay) 1
4 el clilaiay) 2
4 ise p &8 3

; el G g -z
Aol g gl IS8 (panali Aty a5y Jile Ja 2
Agladl) 4 el il e 4 il dpnighl Geud) Gubi 3
Sl 5 Gl (B s 55 YA (e 5 AT adbiai g AT 3ok ) e 50 4




el Eially ) aglal 555
) pugiilly i) Slga
aalsY) alaie Yy Bagall laca Byl

A3l S anid

(il ) ol 5 Caka gl 406, ddleiall (5 AY) il Hlgall ) A siiall g daladl gl - o
Lela 5 ASAall aaas e 3 508l ]

PPN |G [ PO ENE [ I R )

(aadl aseliai alag) e 53l 3

_a}@&)&ja@ dseﬁsies'éjﬁ\él-




sl A 11

a3, e GBlesall / 323 gl) anil alail) cla A i .
L) asladl) 48, )l & a3l § i sl Gle L) € sad)
Quiz | (Lectures | Heat Transfer 3 1
Exam | + tutorials | Mechanisms
Report| + Lab)
Quiz (Lectures Heat Conduction 3 2
Exam | + tutorials in Plane Walls,
T S lab Cylinders and
p ab) Spheres
Quiz | (Lectures | Multilayered Plane 3 3
Exam | + tutorials | Walls, Cylinders
Report | + Lab) and Spheres.
Quiz | (Lectures | Heat Transfer from 3 4
Report| + Lab)
Quiz | (Lectures | Heat Conduction 3 5
Exam | + tutorials Eg:*gﬁe“g?a':eavva”
Report| + Lab)
Quiz (Lectures Heat Conduction 3 6
Exam | + tutorials qu.atéon e e
Report| + Lab) ylinder an
Sphere.
Quiz Lumped System 3 7
Exam | (LECTUres | Analysis and
+ tutorials | Transient Heat
GOt + Lab) Conduction in
Large Plane Walls
Quiz Lumped System 3 3
pram | (Lecues | A,
Report | + tutorials Conduction in Long
+ Lab) Cylinders, and
Spheres
Quiz | (Lectures | Thermal Radiation 3 9
Exam | + tutorials
Report| + Lab)
Quiz | (Lectures | View Factor and 3 10
Exam | + tutorials | View Factor
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Report | +Lab) | Relations
Quiz | (Lectures | Radiation Heat 3 11
Exam | + tutorials | Transfer: Diffuse,
Report + Lab) Gray Surfaces
Quiz | (Lectures | Radiosity 3 12

Exam | + tutorials
Report| + Lab)

Quiz | (Lectures | Radiation Shields 3 13
Exam | + tutorials | @nd the Radiation

Report | + Lab) Effect

Exam Exam Midterm 3 14

Exam Final exam 3 15

Exam




Agaall dnd) 12

.1J. P. Holman, "Heat Transfer", 9th : 4y sllaall el 3l
Edition, 2013. s .
SsAl =
.2Yunus A. Cengel, "Heat Transfer, A
Practical Approach", 2nd Edition, 2012.
.3F. P. Incropera & D. P. Dewitt,
"Fundamentals of Heat and Mass
Transfer”, 2011.
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ME 2305 Fluid Mechanics II ALl bl
ME 2307 Thermodynamics Il
ME 2202 Calculus IV
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ME 4302E — Renewable Energy oAl 5ay/ pul 3

Mechanical Engineering Program
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Electronic Attendance
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To Understand the various forms of conventional energy resources and to have a
knowledge on Renewable and Sustainable Energy.

To Learn the present energy scenario and the need for energy conservation with
compare the renewable energy sources with the conventional sources.

To be catalyst for awareness about the Renewable Energy and Energy

Conservation in the Society.

To outline division aspects and utilization of renewable energy sources for both
domestics and industrial application and analyze the environmental aspects of

renewable energy resources.
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Lectures
a3 5l
Quizzes, Homework, Progressive exams, Final Exam
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1. Ability to recognize and understand the required materials in this course.
2. Ability to deliver assignments and quizzes on time.

L)y L) 5k

Electronic lectures, Tutorials

el (33 )l
Quizzes, Homework, Progressive exams, Final Exam
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Quiz | Lecturesand | Introduction | pegeribe the environmental aspects of non- 2 1
Exam | tutorials to . .
HW Renewab conventional energy resources. In Comparison
le Energy with various conventional energy systems, their
prospects and limitations.
Quiz | Lecturesand | Introduction | pegeribe the environmental aspects of non- 2 2
Exam | tutorials to Solar . )
HW Energy conventional energy resources. In Comparison
with various conventional energy systems, their
prospects and limitations.
Quiz | Lecturesand | Introduction | pescribe the environmental aspects of non- 2 3
Exam | tutorials to Solar . .
HW Energy conventional energy resources. In Comparison
with various conventional energy systems, their
prospects and limitations.
Quiz | Lecturesand | Introduction | pegeribe the environmental aspects of non- 2 4
Exam | tutorials to Solar . . .
HW Energy conventional energy resources. In Comparison with
various conventional energy systems, their
prospects and limitations.
Quiz | Lecturesand | Designing of | proyide a solid foundation for developing the use 2 5
Exam | tutorials Thermal
HW Solar of renewable energy systems
Collector
s
Quiz | Lecturesand | Designing of | proyide a solid foundation for developing the use 2 6
Exam | tutorials Thermal
HW Solar of renewable energy systems
Collector
s
Quiz | Lecturesand | Designing of | proyide a solid foundation for developing the use 2 7
Exam | tutorials Thermal
HW Solar of renewable energy systems
Collector
s
Quiz | Lecturesand | Designing of | perform an initial design of a renewable energy 2 8
Exam | tutorials PV
HW System system.
Quiz | Lecturesand | Designing of | perform an initial design of a renewable energy 2 9
Exam | tutorials PV
HW System system.
Quiz | Lecturesand Energy Know the need of renewable energy resources, 2 10
Exam | tutorials Conserva L
HW tion historical and latest developments.
Quiz | Lecturesand Energy Compare Solar, Wind and bio energy systems, 2 1
Exam | tutorials Conserva . L
HW tion their prospects, Advantages and limitations.
Quiz | Lecturesand Compare Solar, Wind and bio energy systems, 2 12
Exam | tutorials (Hydroel . T
HW ectric their prospects, Advantages and limitations.
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Quiz | Lectures and Acquire the knowledge of fuel cells, wave power, 13
Exam | tutorials (Hydroel . o
HW ectric tidal power and geothermal principles and

,geother applications.

mal
,Biomass
,Tidal)
Quiz | Lectures and Energy Acquire the knowledge of fuel cells, wave power, 14
Exam | tutorials Conserva . L
HW tion tidal power and geothermal principles and
applications.
Quiz Energy Acquire the knowledge of fuel cells, wave power, 15
Exam Conserva . L
HW tion tidal power and geothermal principles and
applications.

Jsdll 11

ME 3302 - Heat Transfer |, ME 3307 - Heat Transfer Il ALl bl
15 TR e e
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JOHN N DUFFIE” Solar Energy Thermal Process” John DRl IS
Wiley&Sons, 2013 B Al =
SOTERIS A. KALOGIROU ” Solar Energy Engineering
Processes and Systems” Academic Press is an imprint of
Elsevier, 2014

. PETER J. LUNDE” Solar Thermal Engineering” John
Wiley&Sons, 1980
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Internal Combustion Engines / ME 3306 DR ey / el 3
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1. Teaching students how to classify engines and their components and calculate

efficiency.




2. Study of standard air cycles and how to calculate workout and mean effective

pressure and efficiency for each standard cycle.

3. Solve fuel-air and actual cycles and how to calculate their efficiency and apply them
to the engines when the temperature is the specific heat as a function of

temperature.

4. Study the chemical reactions and calculate the amount of heat produced by the

combustion process. As well as calculating the air to fuel ratio (A/F).

5. Study fuels and know the properties of each fuel and the relationship between fuels.

il oLal) g el 33k g Aladll s 2e 10

NGO1, NGO2, NGO3

Electronic lectures alzill 5 alail) 331 )ha

ikl @ pualadll

anil) (33 yla
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Quiz
Exam
HW

Lectures and
tutorials

Heat Machine

Understand the
fundamentals,
operation , and
performance of
internal combustion
engines and their
different types. Also to
calculate the various
performance
parameters of the
engines.

35251

Quiz
Exam
HW

Lectures and
tutorials

Air standard
Cycles.

Identify Otto, Disel,
and Combined Cycles.
Analysis of Intake and

Exhaust.

4,5,6

Exam

CLO1&CLO4

Exam
HW

Lectures and
tutorials

Fuel-Air Cycles,
and Actual
Cycles.

Apply measurement of
fuel and air
consumption,
volumetric efficiency,
effect of air-fuel ratio
and compression ratio
on engine power &
efficiency, work.

8,9,10

Quiz

HW

Lectures and
tutorials

Thermochemistry
of Fuel-Air
Mixtures.

Apply measurement of
fuel and air
consumption,
volumetric efficiency,
effect of air-fuel ratio
and compression ratio
on engine power &
efficiency, pumping
work.

11,12,13

Quiz
HW

Lectures and
tutorials

Fuel Types

Discover Fuels and
Combustion, Gasoline
characteristics, alcohol
refining and octane &

cetane rating, diesel

fuel oil classification,
combustion equation,
knock and the engine

variable detonation

14,15
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1. Internal Combustion Engine Fundamentals by J.B. sl =
Heywood.
2. Internal Combustion Engines by C.R. Ferguson.
Introduction to I. C. Engines by Richard Stone
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Engineering control is the study of the analysis and regulation of the output behaviors of
dynamical systems subject to input signals. It involves the design of engineering products or
systems where a requirement is to accurately control some quantity. It is essential for students
pursuing degrees in electrical, mechanical, aerospace, biomedical, or chemical engineering.
Control systems are found in a broad range of applications within these disciplines, from
aircraft and spacecraft to robots and process control systems.

pfill g alail) 5 adaill (33l 5l 5 aladll s A 10

1. Identify open and closed loop control system and formulate mathematical model of
physical systems.

2. Compute the characteristics of trainset responses and stability of various control
systems and use these states to design a desired control system

3. Use Evans root locus and Frequency response methods in control design for real world
systems
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4. Learn the measurement systems, errors of measurement, as well as explain working
principles of sensors and transducers.

il e 3k

Oral lectures, Using engineering software

2B o jualaal,

andil) (53l yla

Quizzes, Homework, Progressive exams, Final Exam

A Al il g Al Ay il Claia¥) 5 yuaill cilitaiay!

Sl G jlea -
Using engineering software to solve mathematical equations and interpret the results in
modeling systems.

L)y L) 5k

Electronic lectures, Using engineering software

pxfill (33 5k

Quizzes, Homework, Progressive exams, Final Exam
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Using engineering software to solve mathematical equations and interpret the results in
modeling systems.
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BXam, | onan s | Introduction to Y e and| 4
orkshop, use .
Homework softwgre automatic control formulate  mathematical 1
, Quiz model of physical systems.
Exam SIS Ropresentation of | (ERSEETRINEEEY 1
orkshop, use
Homework | HOTAEHOP: B52 | control components | fomuiate  mathematical 2
, Quiz model of physical systems.
Exam, WHOLn iworla, Representaﬁon of gr?::erl);t:ristics of traintsheei 4
orkshop, use
Homework softwgre control systems responses and stability of
» Quiz various control systems 3
and use these states to
design a desired control
system
Exam, Homework , Mass, spring damper Compute _the 4
Homework | Workshop, Use system characteristics of trainset
. software responses and stability of
, Quiz various control systems 4
and use these states to
design a desired control
system
Exam, Homework , Hydraulic system Compute _ the 4
Homework | Workshop, Use characteristics of trainset
. software responses and stability of
» Quiz various control systems 5
and use these states to
design a desired control
system
Exam, Homework , Pneumatic system Compute the 4
Workshop. Use characteristics of trainset
Homework P, e
. software responses and stability of
» Quiz various control systems 6
and use these states to
design a desired control
system
Exam, Homework , Steady-state Use Evans root locus and 4
Workshop, Use . Frequency response
Homework SOftWEFl)I’e operation methods in control design 7
, Quiz for real world systems
Exam, Homework Lap|ace transformer | YUse Evans root locus and 4
Homework Frequency response 3
. methods in control design
, Quiz for real world systems
Exam, Homework |  The characteristic grseeqfe"nif;s el 'Cr’gggoﬁgg 4
Homework function methods in control design 9
, Quiz for real world systems
Exam, Homework , Transient and Learn the measuremen¥ 4
Worksho systems, errors [0}
Homework P steady-state measurement, as well as
» Quiz responses explain working principles 10
of sensors and
transducers.
Exam, Homework , Steady-state Learn the measuremen; 4
Worksho . systems, errors [0}
Homework P operation measurement, as well as
» Quiz explain working principles 11
of sensors and
transducers.
Exam, Homework , Laplace transformer | Learn the measurement 4
Homework Workshop systems, errors of
. measurement, as well as
, Quiz explain working principles 12
of sensors and
transducers.
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Exam, Homework Transient and To solve various rl)_rac_tical 4
t
Homewark steady-state appications 13
- Quiz responses
Exam, Homework Steady-state errors To solve various pracf(ical 4_
RN in control systems applications 14
, Quiz
Exam, Exam Stability of control 4
Homework systems 15
, Quiz
ddailldandl 12
Automatic Control Engineering, First Edition : “«“M‘ e 3l
1961, by Francis H. Raven, McGraw Hill . DA S
A
Modern Control Systems, Twelfth Edition 2011, e
by Richard C. Dorf and Robert H. Bishop,
Prentice Hall.
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. To understand the principles of mechanics to determine resultant forces of a
system in rectangular or nonrectangular coordinates

. To construct free-body diagrams and identify their appropriate equilibrium
equations in terms of reaction forces in a frame structure and the connection

forces in trusses.

. To be able to isolate and analyse a mechanical system using free body diagrams




techniques.

4. To understand and use the general ideas of center of gravity, centroids and
moments of inertia.

anil) 5 alatl) g aaladl) (330 yha g aladll s 3 10

1. To understand the principles of mechanics to determine resultant forces of a
system in rectangular or nonrectangular coordinates

2. To construct free-body diagrams and identify their appropriate equilibrium
equations in terms of reaction forces in a frame structure and the connection
forces in trusses.

3. An ability to analyse systems that include frictional forces.
4. An ability to locate centroid of an area and calculate second moments of inertia.
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Quizzes | (Lectures+ Tutorials) | Units, Force Systems & 1,2 3
Exams Resultant, Components of

H.W. Force, Vectors
Reports

Quizzes | (Lectures+ Tutorials) | Rectangular Components in 1,2 3
Exams Space
H.W.
Reports

Quizzes | (Lectures+Tutorials) | Rectangular Components in | 1,2,6,7 3
Exams Space
H.W.

Reports

Quizzes | (Lectures+Tutorials) | Equilibrium of a Particle 1,2 3
Exams

H.W.
Reports

Quizzes | (Lectures+ Tutorials) | Equilibrium of a Particle 1,2 3
Exams

H.W.
Reports

Quizzes | (Lectures+ Tutorials) | Force System Resultants 1,2 3
Exams

H.W.
Reports

Quizzes | (Lectures+ Tutorials) | Force System Resultants 1,2 3
Exams

H.W.
Reports

Quizzes | (Lectures+ Tutorials) | Force System Resultants 1,2 3
Exams

H.W.
Reports

Quizzes (Lectures+ Tutorials) | Structure Analysis 1,2,6 3
Exams




H.W.
Reports

Quizzes
Exams
H.W.
Reports

(Lectures+ Tutorials)

Structure Analysis

1,2

10

Quizzes
Exams
H.W.
Reports

(Lectures+ Tutorials)

Structure Analysis

1,2,6

11

Quizzes
Exams
H.W.
Reports

(Lectures+ Tutorials)

Friction

1,2,6,7

12

Quizzes
Exams
H.W.
Reports

(Lectures+ Tutorials)

Centre of gravity

1,2

13

Quizzes
Exams
H.W.
Reports

(Lectures+ Tutorials)

Second Moment of Area

1,2

14

Quizzes
Exams
H.W.
Reports

(Lectures+ Tutorials)

Progressive Exam

1,2,6,7

15

Exam

Multiple questions

Final Exam

1,2,6,7

16
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1- James L. Meriam, L. G. Kraige, J. N. Bolton a"ﬁu“‘d\ ‘:"°\J§M
(2018) Engineering Mechanics: Statics, 9th ol i m
Edition. ISBN: 978-1-119-39262-0 GAl =

2- Hibbeler, R. (2006). Engineering Mechanics:

Principles of Statics and Dynamics.
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1. To understand the properties of the fluid.

2. To understand hydrostatic forces on submerged plane surfaces.

3. To understand mass, Bernoulli, momentum analysis of flow systems and




energy equations.

4. To understand the principle of dimensional homogeneity and dimensional
analysis and modeling.

5. To understand the laminar flow regime in circular and non-circular pipes.

pill 5 alaill g ailail) 3l sl g alaill s )3 10

1. Characterize, define and explain fundamental concepts of fluid mechanics
including: continuum, density, specific weight, viscosity, surface tension and
capillary effect.

2. Derive, analyze and discuss the basic equation of static fluid to determine
hydrostatic forces on submerged planar and curved surfaces, manometers
and fluids in rigid-body motion.

3. Analyze and comprehend the mass, Bernoulli, momentum analysis of flow
systems and energy equations.

4. Review the concepts of dimensions and units, analyze and discuss the
dimensional analysis and modeling.

5. Perform and understand the viscous laminar flow regime through circular and

non-circular pipes.
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Quizzes, Exams | (Lectures+ | Introductory Concepts of Fluid 1 3 1
and H.W. Tutorials) Mechanics
Quizzes, Exams | (Lectures+ | Thermodynamic Properties of 1 3 2
and H.W. Tutorials) Fluid
Quizzes, Exams | (Lectures+ | Surface Tension and Capillary 1 3 3
and H.W. Tutorials) Effect
ngﬁgsﬁﬁéms (':'_Stcottji:iz; Pressure Distribution in a Fluid 2 3 4
QUZ;SSH E/)\(/z.ﬁms (':'_Stcottji:iz; Pressure Measurements 2 3 5
Quizzes, Exams | (Lectures+ Hydrostatic Forces on 2 3 6
and H.W. Tutorials) Submerged Plane Surfaces
Quizzes, Exams | (Lectures+ Hydrostatic forces on 2 3 7
and H.W. Tutorials) submerged curved surfaces
Quizzes, Exams | (Lectures+ FIUigS gnt_rigiq-bogylm(étip nland 2 3 3
' . otation in a Cylindrica
and H.W. Tutorials) Container
Quizzes, Exams | (Lectures+ Fluid Flow Concepts 3 3 9
and H.W. Tutorials) (Definitions and Concepts)
Quizzes, Exams | (Lectures+ | System and control volume of 3 3 10
and H.W. Tutorials) Fluid Flow
. The Bernoulli equation and
QU;]Z;SA If/)\(/ams (':'_Stc(:lrji;elz; Mechanical energy and 3 3 11
e efficiency
Quizzes, Exams | (Lectures+ Dimensional analysis and A 3 12
and H.W. Tutorials) similarity
Quizzes, Exams | (Lectures+ Physigal Mo_deling (Geomgtric,
and LW Tutorials) Kinematic and Dynamic 4 3 13
Similarities)
Quizzes, Exams | (Lectures+ Laminar Flow in pipes 5 3 14
and H.W. Tutorials) (Definitions and Concepts)
Quizzes, Exams | (Lectures+ | Laminar Flow in pipes (friction 5 3 15
and H.W. Tutorials) factor coefficient)
Exam Final Exam 16
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1- Frank M. White, “Fluid Mechanics”, WCB A stiaall el A
McGraw-Hill series in mechanical engineering, DA i .
Fourth Edition, 2012. G Al .
2- Yunus A. Cengel and John M. Cimbala, “Fluid
Mechanics: Fundamentals and Applications”,
McGraw-Hill series in mechanical engineering,
1st Edition, 2006.
3- Bruce R. Munson, Donald F. Young, Theodore
H.  Okiishi, and  Wade  W.Huebsch,
“Fundamentals of Fluid Mechanics”, John Wiley
& Sons, 6th Edition, 2009.
4- Victor L. Streeter, E. Benjamin Wylie, Keith W.
Bedford, “Fluid Mechanics”, McGraw-Hill, 9th
Edition, 2002.
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1. 1. |dentify and evaluate functions integral using various techniques of integral.
2. Evaluate the indefinite and improper integrals by using different integration techniques.
3. Comparison Test for Improper Integrals.
4. Evaluate the applications of integrals: Arc Length, Surface area, Parametric Equations and
Curves, Tangents with Parametric Equations.
5. Using Polar Coordinates Technique: Polar Coordinate, Common Polar Coordinate Graphs,
Tangents with Polar Coordinates, Curves defined by parametric equations.
Identify Sequences and Series: monotone sequences. Infinite series. The comparison. Ratio and Root
tests. Alternating series. Conditional convergence. Maclaurin and Taylor series and their approximation.
Power series.
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Quizzes, monthly and final exams, Assignments, Articles
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1- The ability to recognize and analysis the mathematical problem
2- The ability to solve the mathematical problem
alaill 5 ardatll (34 5l
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Quizzes, monthly and final exams, Assignments
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HW, | Online Identify and evaluate functions .6 Recognize 2 1
Exam | lecture integral using various techniques vectors in plane
of integral. and vectors in
space.
HW , | Online Evaluate the indefinite and .7 Do different 4 2
Exam | lecture improper integrals by using types of calculus
different integration techniques. operations of
vectors.
HW, | Online Comparison Test for Improper .8 Identify different | 4 3
Exam | lecture Integrals. types of
equations of
lines, planes and
surfaces.
HW , | Online Evaluate the applications of .9 Find unit tangent | 2 4
Exam | lecture integrals: Arc Length, Surface and normal
area, Parametric Equations and vectors.
Curves, Tangents with Parametric
Equations.
HW , | Online Using Polar Coordinates .10 Discover limits | 4 5
Exam | lecture Technique: Polar Coordinate, and continues of
Common Polar Coordinate function with
Graphs, Tangents with Polar two variables.
Coordinates, Curves defined by
parametric equations.
HW , | Online | Identify Sequences and Series: monotone | Identify the first | 4 6
Exam | lecture | sequences. Infinite series. The and higher order
comparison. Ratio and Root tests. partial
Alternating series. Conditional derivatives
convergence. Maclaurin and Taylor series par'_[ial _
and their approximation. Power series. derivatives.
HW , | Online Identify and evaluate functions .11 Find directional | 4 7
Exam | lecture integral using various techniques derivatives and
of integral. gradients and
identify their
properties.




HW , | Online Evaluate the indefinite and .12 Solve maxima 4 8
Exam | lecture improper integrals by using and minima of
different integration techniques. functions with
two variables or
maore.
HW , | Online Comparison Test for Improper .13 Classify order 4 9
Exam | lecture Integrals. and degree of
differential
equations.
HW, | Online Evaluate the applications of .14 Solve first and 8 10,11
Exam | lecture integrals: Arc Length, Surface second order
area, Parametric Equations and differential
Curves, Tangents with Parametric equations of first
Equations. degree.
HW , | Online Using Polar Coordinates .15 Determine 8 12,13
Exam | lecture Technique: Polar Coordinate, second order and
Common Polar Coordinate first degree of
Graphs, Tangents with Polar differential
Coordinates, Curves defined by equations.
parametric equations.
dgadllandl 12
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slaall Calculus, by Thomas, G.B., Finney, R.L., Weir, M.D. il i€ o
and Giordano, F.R., 2003.
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1. To give basic knowledge on kinematics and kinetics of machine elements.

2. Understand the principles of power transmission.

3. To teach students both graphical and analytical methods of motion analysis and




design of planar mechanisms.
. Gain the basic knowledge to analyze displacement, velocity and acceleration in
mechanisms.

. Understand theory of Hooke’s joint, gyroscope, governors, and flywheel.

il g a5 o) 51 g pl) Sl 20,10

1. To gain basic knowledge of kinematics and kinetics for planar mechanisms.

2. Formulate and solve for distance, velocity and acceleration analysis of planar
linkages.

3. Successfully practice the concepts of power transmission and steering gear
mechanisms.

4. Understand the importance of gyroscopic couple, flywheel, and governors in
real time practice.
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Quizzes
Exams
H.W.
Reports

(Lectures + tutorials + Lab)

Velocity diagrams

Quizzes
Exams
H.W.
Reports

(Lectures + tutorials + Lab)

Velocity diagrams

Quizzes
Exams
H.W.
Reports

(Lectures + tutorials + Lab)

Velocity diagrams

Quizzes
Exams
H.W.
Reports

(Lectures + tutorials + Lab)

Acceleration diagrams

1,2

Quizzes
Exams
H.W.
Reports

(Lectures + tutorials + Lab)

Acceleration diagrams

1,2

Quizzes
Exams
H.W.
Reports

(Lectures + tutorials + Lab)

Acceleration diagrams

1,2

Quizzes
Exams
H.W.
Reports

(Lectures + tutorials + Lab)

Hook’s Joint

Quizzes
Exams
H.W.
Reports

(Lectures + tutorials + Lab)

Hook’s Joint

Quizzes
Exams
H.W.
Reports

(Lectures + tutorials + Lab)

Steering mechanisms

Quizzes
Exams
H.W.
Reports

(Lectures + tutorials + Lab)

Steering mechanisms
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Quizzes
Exams
H.W.
Reports

(Lectures + tutorials + Lab)

Gyroscopic couple

4 3 7,8

Quizzes
Exams
H.W.
Reports

(Lectures + tutorials + Lab)

Gyroscopic couple

Quizzes
Exams
H.W.
Reports

(Lectures + tutorials + Lab)

Flywheel diagrams

Quizzes
Exams
H.W.
Reports

(Lectures + tutorials + Lab)

Flywheel diagrams

4 3 11,12

Quizzes
Exams
H.W.
Reports

(Lectures + tutorials + Lab)

Governors.

Quizzes
Exams
H.W.
Reports

(Lectures + tutorials + Lab)

Governors.

4 3 14,15
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Text Books: s 4o glhaal) cule) all
DA IS .
1. Mechanics of Machines: Elementary theory and SAl .
examples. By: J. Hannah and R.C. Stephens.
2. Mechanics of Machines: Advanced theory and
examples. By: J. Hannah and R.C. Stephens.
Recommended Readings:
3. Theory of Machine. By: R.S. Khurmi and J. K.
Gupta.
4. Kinematics and Dynamics of Machines. By: G.H.
Martin.
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Two main objectives of this course are:
1. To promote an understanding of the fundamentals and principles engineering
mechanics: dynamics of particles, and rigid bodies in two and three dimensions including:
kinematics and kinetics of particles and rigid bodies in 2D and 3D motion, rotations,
translations, oscillations.




2. To develop the ability to apply Newtonian mechanics to model and predict the
responses of simple dynamical system (particle and rigid body) subjected to applied forces

sl g Ll g el Gk s el cls jie 10

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

1.Understanding basics of the dynamics

2. Understand and be able to apply Newton’s laws of motion

3. Understand and be able to apply other basic dynamics concepts - the Work-Energy
principle,

4. Understand and be able to apply other basic dynamics concept Impulse-Momentum

principle and the coefficient of restitution.

L)y L) 5k
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Quiz , Exam, Home work
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1- Develop the student's ability to perform assignments and deliver them
on time

2-Attempt to apply concepts by solving different types of exercises
3-Developing the student on discussion and possibility
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Quiz Lectures 6 1.2
Exam and Rectilinear Kinematics: | Understanding basics of the dynamics ’
HW tutorials | Continuous Motion
Quiz Lectures | Kinetics of a Particle: 6 23
Exam and Force and Understand and be able to apply ’
HW tutorials | Acceleration Newton’s laws of motion
Quiz Lectures | Kinetics of a Particle: Understand and be able to apply | 9 456
Exam and Force and Acceleration Newton’s | £ moti Y
HW tutorial aws ot motion

EXAM CLO 1&CLO2 3 7
Quiz Lectures | Kinetics of a Particle: Understand and be able to apply other | g 89
Exam and Work and Energy basic dynamics concepts - the Work- ’
HW tutorial Energy principle
Quiz Lectures | Principle of Understand and be able to apply other | 9 91011
Exam and Linear Imoulse basic dynamics concept Impulse- e
HW tutorial P Momentum principle and the

and Momentu coefficient of restitution.

EXAM CLO 4&CLO 5 3 12
Quiz Lectures | Impact Understand and be able to apply other | ¢ 13.14
Exam and basic dynamics concept Impulse- ’
HW tutorial Momentum principle and the

coefficient of restitution.
EXAM CLO 6&CLO 7 3 15
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1. Olek C Zienkiewicz, Robert L Taylor, J.Z. Zhu, The Finite JJM‘ QIS .
Element Method: Its Basis and Fundamentals, Sixth sAl =

Edition, Butterworth-Heinemann 2005
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1. Cover the basics of machine design, including the design process, engineering
mechanics and materials, failure prevention under static and variable loading, and
characteristics of the principal types of mechanical elements




2. Offer a practical approach to the subject through a wide range of real-world
applications and examples

3. Encourage students to link design and analysis

4. Encourage students to link fundamental concepts with practical component
specification.

5. lllustrate to students the variety of mechanical components available and emphasize
the need to continue learning.

sl g Ll g adedll Gk s Aledll Cla jae 10

1. Apply stress analysis theory and appropriate criteria of failure to the design of simple
machine elements

2. Design shafts for static and variable stresses and estimate stress concentration.

3. Design of Screws, Fasteners, and the Design of Nonpermanent Joints.

4. Design of welding, bonding and other permanent joints.
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Quizzes | S50l Fundamentals of 1
Exams mechanical 4

H.W. engineering design
Quizzes | S50l Fundamentals of 2
Exams mechanical 4

H.W. engineering design
Quizzes | sl Failures Resulting 3
Exams from Static Loading 4

H.W.
Quizzes | s sol Failures Resulting 4
Exams from Static Loading 4

H.W.
Quizzes | sl Failures Resulting 5
Exams from Static Loading 4

H.W.
Quizzes a5 e 5,0l Fatigue Failure 6
Exams Resulting from 4

H.W. Variable Loading
Quizzes | wsSsole Fatigue Failure 7
Exams Resulting from 4

H.W. Variable Loading
Quizzes | wsSsole Fatigue Failure 8
Exams Resulting from 4

H.W. Variable Loading
Quizzes | zySsole Shafts and Shaft 9
Exams Components 4

H.W.
Quizzes | s sole Shafts and Shaft 10
Exams Components 4

H.W.
Quizzes a7 ) 5,02 Screws, Fasteners, 11
Exams and the Design of 4

H.W. Nonpermanent Joints
Quizzes 159780 5012 Screws, Fasteners, 12
Exams and the Design of 4

H.W. Nonpermanent Joints
Quizzes | wySsol Welding, Bonding, 13
Exams and the Design of 4

H.W.

Permanent Joints
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Quizzes a55780) 5,012 Welding, Bonding, 2 14
Exams and the Design of 4
H.W. Permanent Joints
2555 5,512 Final Exam 4 15
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[1 Mechanical Engineering Design By Shigley, 8th sl =
Edition,2008.
[1 Mechanical Engineering Design By Shigley, 9th
Edition,2011.
1 Machine Design By Khurmi, Fourteenth
Edition,2005.
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1. ME 2202 Clculus-4 Al bl
2. ME 1301 Engineering Mechanics-Statics
3. ME 2308 Engineering Mechanics-Dynamics
4. ME 2302 Strength of Materials |
5. ME 2306 Strength of Materials Il
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9. .kl calaal
1. Calculate stresses in thin and thick cylinders.

2. Calculate the deflection of determinate and indeterminate beams.

3. Explain and compute the combined stresses in different loading types.




4. Explain the difference between brittle and ductile material in term of failure mode.

5. Compute the factor of safety of different loading types

pail) g aladl) g adail) (5 jha g aladl) il i .1
1. Understand the difference of stresses in thin and thick cylinders.

2. Recognize the difference between deflection of determinate and indeterminate beams..

3. Recognize the difference between the brittle and ductile material in term of failure mode.

4. Draw Mohr’s stress circle and computing combine stress in different type of
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