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2023-2024 el 43iy 9
First Year (Freshman)
Semester I Semester I1
& Weekly Hours @ Weekly Hours

b = = B [y =] e B

(=] E‘ — = (=] :‘ - =

2 S Elz|121&Ell © |& Szl 3=
@ @ Course Title =| 5| ¢ 5 @ &| Course Title 7 = g | 5

= | s |2l |2l 2 | & s| 2 2| %

'z = 'z =

{3 ] = =] = 5 {3 [ = =] - 5
ENG 003 CR Caleulus I 3 1 3 ENG 004 |CR Calculus IT 1 - 3
ENG 006 CR Engineering lllechanics L 3 1 i 3 MEC 002 | DR Eng;ineeriqg Mf:chanics- 7 1 i 3

II{Drvnamics)
Principles of - - , - . . o
MECOO1 | DR Manufacturing Process | 2 2 3 ENG 007 |CER | Engineering Drawing 2 2 2 3
UoAON4 | UR Computer Science 1 - 2 2 ENGO02 |CR Chemistry 3 - 2 4
voaonz (vr | HepanRightsand 5, 2 Hluoa00s |UR| English Language 2 | - | - | 2
EMOCrac)
ENG 001 |CR Physics 3| - | 2 | 4 ||evcoos |cr| . Fundamentals of 2 1| 2] 3
: Electrical Engineering
UOA O] |UR Arabic Lan guage 2 - - p MEC 003 | DR | Computer ng.]'amminE 1 - 2 2
_ 16] 4 | 6 _ 15 | s |8

Total Hours and Credit Hours %6 19 ]| Total Hours and Credit Hours >3 19




Second Year (Sophomore)

Semester I Semester 11
@ Weekly Hours @ Weekly Hours
= . B L - . @
[=] r_::' =] = = r.:: L] =
= A Sl =z| 3| = o A Sl E| 3| =
% 2| CourseTitle | 2| 5| € | = @ & | Course Title = | 5| €| =
% K sz E| % g | & s| 5| E| %
{3 ﬁ = - o {3 ﬁ = [- = o
. Engineering
ME 2201 CR Calculus-II1 3 1 - 3 ME 2308 | DR Mechanics I(Dynamics) 2 1 - 2
ME 2301 DR Fluid Mechanics-I 2 1 2 3 ME 2202 | CR Calculus-IV 3 1 - 3
ME 2302 DE | Strength of Materials-1| 2 1 2 3 ME 2304 | DR |Engineering Metallorgy | 2 1 2 3
ME 2303 DE Thermodynamics-I 2 1 2 3 ME 2305 | DR Fluid Mechanics-IT 2 1 2 3
AME 2101 'R English Language-IT 2 - - 2 ME 2306 | DR |Strength of Materials-TT| 2 1 2 3
ME 2309 DR Mechanical drawing 2 1 2 3 ME 2307 | DR Thermodynamics-IT 2 1 2 3
ME 2311 | DE Electrical Machines 2 - 2 3 ME 2310 | DR JComputer Programming| 2 - 2 3
- The Crimes of Baath
T . ) ) n
UT0A 006 UR Regime in Irag 2 2
. 17| 5 10 . 15 6 10
Total Hours and Credit Hours 22 1] Total Hours and Credit Hours 20
32 26

1 dadal)




Third Year (Junior)

Semester I Semester 1T

& Weekly Hours @ Weekly Hours
= " & = " &
S - = 2 S - = 3
= ) ; 2| E| 5| = p Sh , ; 2| E| 8| H
& & | Course Title s| 5| €| = @ & | Course Title = = s | =
= S s| 51 | % = S s| 2| 2| %
ME 3101 TR | English Langnage-III 2 - 2 ME 3309 | DR Gas Dynamics 2 2 2
ME 3201 CR | Engineering Statistics | 3 - - 3 ME 3301 | DR | Engineering Analysis 2 2 - 2
ME3202 | CR Engm“i’;ﬁi‘;“‘*"‘:“' 2|1 1| 2 | 3 || ME3305 | DR [Manufacturing Processes| 2 1 -1 2
ME 3302 DR Heat Transfer-1 2 1 2 3 ME 3306 | DR | Research Methodology 1 - - 1
ME 3303 DE | Theory of Machines-I | 2 1 2 3 ME 3307 | DR Heat Transfer-II 2 1 2 3

Internal Combustion i .
ME 3304 DE Engines 2 2 - 2 ME 3308 | DR | Theory of Machines-II 2 1 2 3
; Ethics and Leadership Industrial Engineering

ME 3101 UR Skills 2 0 B 2 ME 3310 | DR and Economic Analysis 2 1 B 2

. 15| 5 6 . 13 3 4

Total Hours and Credit Hours 18 J] Total Hours and Credit Hours 15
26 25




Fourth Year (Senior)

Semester I Semester I1

& Weekly - @ Weekly Hours -
-] . Hours £ = " 4
=] o g <] o =
o g . ~| = = S B = | =
» & | CourseTitle | 2| | E| = @ & | Course Title g | = S| =
5 " £l sl £ § = = £ 8 S| 3
s | © sl 2| £] & e | © SlElE]S

@] = Y o = B
ME 4301 | pr | DesignofMachine | 5|, 3 || ME4101 | UR | English Language1v | 2 2
- Elements-I - - & suag = - - =

| . A | Design of Machine
ME 4302 | DR Air Conditioning 211121 3 || ME4306 | DR = 3 1 - 3
ME 4303 | DR Power Plants 2111 -1 2 | ME4307 | DR Refrigeration 2 1 2 3
ME 4304 DE | Mechanical Vibrations | 2 1 2 3 ME 4309 DR Control Systems 2 2 - 2
ME 4308 DE | Engineering Materialz: | 2 | 1 - 2 ME4302E | DR Renewable Energy 2 - - 2
Finite Element Method Computational Fluid

ME 4303E | DR (FEM) 2 - - 2 ME43M4E | DR Dynamics (CFD) 2 - - 2
ME 4305 DR Final Year Project-I 2 1 2 3 ME 4310 DR | Final Year Project-II 2 1 2 3

. 15| 6| 6 . 15 5 4

Total Hours and Credit Hours 18 Total Hours and Credit Hours 17
27 24
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25 Oladal 5yaladll Introduction, sgills Gl | 3 1
Present, past, future tenses.
=5 oladal 5 pualaall Passive and active, vocabulary wgills dbadll | 3 2
=5 Oladal AP Academic writing , Reading, vocabulary sgilly diyed) |3 3
=5 Oladal 5yaladll Academic Reading , vocabulary, 4 yaall 3 4
=5 ol 5 yaladll Academic Reading , vocabulary, Lapedll | 3 5
=5 Olaial 5yaladll Academic writing, vocabulary, Reading Laeall | 3 6
=5 Ol 5 yaladll Academic Reading , vocabulary, Lapedll | 3 7
=5 olaial 5yaladll Mechanical engineering related EEPN| 3 8
passages.
=5 Ol 5 yaladll Mechanical engineering related passages EEPN| 3 9
and Academic writing
=5 Ol 5 paladll Academic writing, vocabulary EEIN| 3 10
=5 olaial 5yaladll Academic Reading , vocabulary, 5 4 yadll 3 11
=5 olaial 5yaladll Academic, reading vocabulary, 4 yaall 3 12
=5 olaial 5yaladll Academic writing, vocabulary 4 yaall 3 13
(=52 Ol 5 paladl Reading, Mechanical engineering 4 yaall 3 14
related passages.
(=52 plalal syl Reading, Mechanical engineering 4 yaall 3 15
related passages, vocabulary
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plill) 48y o | aalail) 48, g s gall gl (Glall / 32x o) anal alail) » '&
4 slhaal)

25 Oladal 5yaladll Getting to know you, (Tenses, Lad | 3 1
Questions, Using bilingual dictionary,
Social expressionsl.)

25 Oladal 5yaladll The way we live, (Present tenses, Liad | 3 2
have/have got, Collocation-daily life,
making conversation)

=5 Olaial 5yaladll It all went wrong, (Past tenses, Word Liad | 3 3
formation, Time expressions)

25 Oladal 5yaladll Let's go shopping, (Mach/many, 3 el 3 4
Some/any, a few, a little, a lot of,
Articles, Shopping, Prices)

=5 Oladal 5yaladll What do you want to do?, (Verb Liad | 3 5
patternsl, Future forms, Hot verbs, How
do you fell?)

(= Oladial 5 yaladll Tell me! What's it like, (What .... Like?, Al | 3 6
Comparatives and superlatives,
Synonyms and antonyms, Directions)

=5 Oladal 5yaladll Fame, (Present perfect, for & since, Liad | 3 7
Adverbs, Word pairs, Short answers)

=5 olaial 5yaladll Do's and don'ts, (Have (got) to, Should/ 4 yaall 3 8
must, Words that go together, At the
doctor's)

25 Olaial 5 paladll Going places, (Time clauses, If, Hot EEJA| 3 9
verbs, In a hotel)

=5 olaial 5yaladll Scared to death, (\Verb patterns 2: 4 yaall 3 10
Manage to & used to, ed/ ing adjectives,
Exclamations)

25 Olaial 5 paladll Things that changed the world, EEJA| 3 11
(Passives, Verbs and nouns that go
together, Notices)

25 Oladal 5yaladll Dreams and reality, (Second conditional, 4yl 3 12
might, phrasal verbs, social expressions
2)

o5 Ol 5yalaall Earning a living, (Present perfect 4yl 3 13
continuous, world formation, adverbs,
telephoning)

=5 Ol 5 yaladl Family ties, (Past perfect, reported 4 yaall 3 14

statements, saying goodbye)
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By the end of successful completion of this course, the student will be able to:
1. To gain experience in error analysis.
2. Understanding the different numerical methods to solve systems of linear and nonlinear
equations.
3. Understanding the different numerical methods for differentiation, integration, and solving




a set of ordinary differential equations.
4. Understanding how numerical methods can be implemented in MATLAB software.
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To gain experience in error analysis.

.2 Understanding the different numerical methods to solve systems of linear and
nonlinear equations.

.3 Understanding the different numerical methods for differentiation, integration, and
solving a set of ordinary differential equations.

4. Understanding how numerical methods can be implemented in MATLAB software
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Quizzes Error Analysis
Exams
H.W.
Reports

(Lectures + tutorials + Lab) 1 3 1

Quizzes Error Analysis
Exams
H.W.
Reports

(Lectures + tutorials + Lab) 1 3 2

Quizzes Roots of equations
Exams
H.W.
Reports

(Lectures + tutorials + Lab) 1 3 3

Quizzes Roots of equations
Exams
H.W.
Reports

(Lectures + tutorials + Lab) 2 3 4

Quizzes Roots of equations
Exams

H.W.
Reports

(Lectures + tutorials + Lab) 2 3 5

Quizzes Solving system of linear

E : i
|i|(avr\/ns (Lectures + tutorials + Lab) EHEEHOTS 2 3 6

Reports

Quizzes Solving system of linear

. :
;(avrcs (Lectures + tutorials + Lab) S 2 3 7

Reports

Quizzes Integration and

£ ) -
Ii'(a\;vns (Lectures + tutorials + Lab) differentiation 3 3 8

Reports

uizzes . Integration and
Q (Lectures + tutorials + Lab) g 3 3 9

Exams differentiation




H.W.

Reports

Quizzes Integration and

E;(évr\?.s (Lectures + tutorials + Lab) differentiation 10
Reports

Quizzes Integration and

Efvrvn's (Lectures + tutorials + Lab) differentiation 11
Reports

Quizzes Ordinary differential

Elil(é\/rvn.s (Lectures + tutorials + Lab) equations 12
Reports

Quizzes Ordinary differential

Elil(é\/rvn.s (Lectures + tutorials + Lab) equations 13
Reports

Quizzes Ordinary differential

Elil(é\/rvn.s (Lectures + tutorials + Lab) equations 14
Reports

Quizzes Ordinary differential

E;(i;vn.s (Lectures + tutorials + Lab) equations 15

Reports
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To enhance the student’s ability to think logically and mathematically in modeling
systems.
To use ordinary differential equation for solving practical problems.
To knowledge the partial differential equations (PDES) and how they can serve as models
for physical processes such as mechanical vibrations, transport phenomena including




diffusion, heat transfer, and advection, and electrostatics.
4. To use Fourier transforms and the convolution theorem to analyze and solve the heat
equation.
Select and execute appropriate methods to achieve objectives.
6. Interpret and communicate the results.

en
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1. Think logically and mathematically for solving practical problems such as mechanical
vibrations, fluid flow problems, heat transfer problems.

2. Practice modelling and be able to translate engineering and physical situations into a
mathematical model

3. To gain experience and further mastery of complete problem, solving fluency based on
Fourier Series and Partial Differential Equations.

4. Use proper assumptions to describe the complex behaviour of practical problems and
able to read and interpret problem objectives.

alxil) g addasl) 30 yha -

Ay il e jualaall 1

pilll (35 )b -

3 il CililatiaY) 1
Al Sl 6l 2
osaall 3
ol Jemdl) Al claial 4

‘ S8 O g -7
A laddl e Selel & cpap ¥g) el grgiall o 5 ykandl 1 .1
Aalid e el g Bae Aelall Baaiaal) 53U lasind e 5l 2
ALl Y alaall Ja e 50l 3

(adad) gl g Cila i) Aubley Adlatial) o AY) il jlgeall) A ghial) g dalad) il jlgeall - 2

L) g ) sadl o Ul 5 8 ek -]
Sl (e diline 15 Ja DDA (e dpmigh) JSLEAD Ja e el 508y phai -2




oalad] Gially ad) addeil) 55
el aisilly il Slga
sy alaie ¥y Bagall laa Byl

(Aal) Alaiey) acd

dpaigll
Sl pe Al oyt gy 3l gial) Aabiaall By el e 5 a3
LD sl Y 3l i




AN A 11

a3, o dlcal) / 8aa gl Al <la A .
..ih el 48, jh S / *93?“ . : | el € said)

anl) g pagall o 4y gllaall aladl)

Quizzes Modeling with Higher 1

Exams (Lectures + tutorials ) _ Order Linear 4 1

Differential Equations.

H.W.

Quizzes Modeling with Higher 1 4

Exams (Lectures + tutorials ) _ Order Linear 2
HW Differential Equations.

Quizzes Modeling with Higher 1 4

Exams (Lectures + tutorials ) _ Order Linear 3
HW Differential Equations.

Quizzes Systems of Differential 2 4

Exams (Lectures + tutorials ) Equations. 4
H.W.

Quizzes Systems of Differential 2 4

Exams (Lectures + tutorials ) Equations. 5
H.W.

Quizzes Applications of 2 4

Exams (Lectures + tutorials ) Ordinary Differential 6
H.W. i

Equations.

Quizzes Applications of 2 4

Exams (Lectures + tutorials ) Ordinary Differential 7
H.W. i

Equations.

Quizzes Fourier series 3 4

Exams (Lectures + tutorials ) 8
H.W.

Quizzes Fourier series 3 4

Exams (Lectures + tutorials ) 9
H.W.

Quizzes Partial Differential 3 4

Exams (Lectures + tutorials ) Equations. 10
H.W.

Quizzes Partial Differential 3 4

Exams (Lectures + tutorials ) Equations. 11
H.W.

Quizzes Partial Differential 3 4

Exams (Lectures + tutorials ) Equations. 12
H.W.

Quizzes Functions of complex 4 4

E;(avrvns (Lectures + tutorials ) Vel 13
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Quizzes Functions of complex 4 4
Exams (Lectures + tutorials ) variables 14
H.W.
Quizzes Functions of complex 4 4
Exams (Lectures + tutorials ) varEllos 15
H.W.




4adl) 48,12

Text Book(s): s A slhaall culel all
1. Erwin Kreyszig, Advanced Engineering DRl S w
Mathematics, 10th edition, 2011, John Wiley. GAl
2. Mathematical Methods, by S. M. Yousuf
Recommended Readings:
e Zill, D.,, Wright, W. S., & Cullen, M. R.
(2011). Advanced engineering mathematics.
Jones & Bartlett Learning.
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Refrigeration and air conditioning by Ahmedul Dl S
Ameen, Prentice-Hall of India, New Delhi, 2007 sAl =
Refrigeration and air conditioning by S.N.Sapali.
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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 5 Ll 5 o el Gk 5 el s e 10

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

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

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

Design of welding, bonding and other permanent joints.
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1. To introduce students to the design and theory of common machine elements and to give
students experience in solving design problems involving machine elements.




2. To combine forces, moments, torques, stress and strength information to develop ability to
analyze, design and/or select machine elements. With attention to safety, reliability, and
societal and fiscal aspects.

3. To require the student to prepare professional quality solutions and presentations to
effectively communicate the results of analysis and design.

4. To be acquainted with standards, safety, reliability, importance of dimensional parameters
and manufacturing aspects in mechanical design.
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1. Recognize the fundamentals of the theory of lubrication and journal bearings

2. Design of specific mechanical elements including: gears, gear trains, clutches, coupling,
brakes, springs, ropes and chains drives.

3. Recognize the fundamentals of the Rolling-Contact Bearings.

4. Design and evaluation of a machine component that is created to satisfy a specific need.
Also, gain an appreciation for and become proficient in applying the final steps of the

engineering design process.
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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
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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.

3. 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.

ol 5 Ll 5 o el Gk 5 el s e 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




) Cadly Alad) adasl) 303 g
bl aigiilly CalLEY) Slga
sy alaie ¥y Bagall laa Byl

Asal) ALy aud

Afall 4l 12
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(2018) Engineering Mechanics: Statics, 9th DRl S .
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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.




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

energy equations.

. To understand the principle of dimensional homogeneity and dimensional

analysis and modeling.

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

sl 5 oLl 5 bl (50l g el s e 10

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

. 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.

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

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

. 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
Quizzes, Exams | (Lectures+ L :
and LW, i) Pressure Distribution in a Fluid 2 3 4
Quizzes, Exams | (Lectures+
and HLW. Tutorials) 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 | (Lectress | MERRCRRIIR™ L 2 | s | 8
and H.W. Tutorials) Contain)e/r
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
Quizzes, Exams | (Lectures+ .
and H.W. Tutorials) Mechag;%acli:r?ggy e 3 3 11
Quizzes, Exams | (Lectures+ Dimensional analysis and 4 3 12
and H.W. Tutorials) similarity
: Physical Modeling (Geometric
Quizzes, Exams | (Lectures+ . . c
andHw. | Tuorial) | Mneraieand Dynamic |4 |3 | 13
Quizzes, Exams (Lectu_res+ 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




. 1408

ealal) Gaally Alad) andal) B3
bl aigiilly CalLEY) Slga
sy alaie ¥y Bagall laa Byl

Al alaiey) aud
aiadldandl 16
1- Frank M. White, “Fluid Mechanics”, WCB Asthal el A
McGraw-Hill series in mechanical engineering, DA S
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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el Galaad 9

1. To understand the properties of the fluid.

2. To understand hydrostatic forces on submerged plane surfaces.




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

energy equations.

. To understand the principle of dimensional homogeneity and dimensional

analysis and modeling.

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

sl 5 oLl 5 bl (50l g el s e 10

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

. 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.

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

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

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

non-circular pipes.

il g alaill 5k 11

3l &) yualadl v
S Al o E) v
e BELY) (Kay Al jalaall (iany ) Al 2l ) v/

sl 3y 12

il clilaieY) v

el 5 el cililaiaY) v/
Al Gl v

A piddll el v




oalad) Giadly lad) addail) 55
alad) aygiilly ClEY) Slga

i sy alaie ¥y Bagall laa Byl

e Aal) Aaiey) acd

oaSall @l Hlge 113

AL 5l Gl A Jie 4ali3a ganial e 32e Alaraiall 5 sadinal) 53l Claind e 5080 v/
Al s 0585 adasll A8l (@il sall

sl e dalidl Ja gl 5 o il 5 oSl ailall cilipdat lagivd 5 agh e 38l v/
.EJ)A!‘A.“

(i Aalaa g a3 3 g 48U ads Aalas (sudat 8K agd v/

Jlae (A G O (g fonnsl s def IS Lpunigh) JSLaAN Jslal) Sy aliall Jilal) v/
_Q,)ugiacjé.u\)d

AV sladl pa dalaill &5 a5 Y sl dainall giall e 3yl v

((oaidll kil Cada il AL dabeiall gAY Ol jleall ) A siiall 5 dalall < jleal) (14

w\_\d\})\)ﬂ\&d\.ﬂ\ﬁjﬁﬁ# v
Ol (o Ailine g1 51 Ja I (e Apmnaigl) JSLE Ja e (Ul 5,08 gl v/
gl

Baaaall Jila sl ae Jaladll e allall 3 )08 dpaiy

Ayl pal e Ul 55y ke

NN




oadlds 15

Gla A
axlil) 48, 50 aslail) 48, 50 £ 9asall g (Hlucall / Baa 5l) aml ) clelud) | g gandd)
iy sllaal)
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
Quizzes, Exams | (Lectures+ L :
and LW, i) Pressure Distribution in a Fluid 2 3 4
Quizzes, Exams | (Lectures+
and HLW. Tutorials) 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 | (Lectress | MERRCRRIIR™ L 2 | s | 8
and H.W. Tutorials) Contain)e/r
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
Quizzes, Exams | (Lectures+ .
and H.W. Tutorials) Mechag;%acli:r?ggy e 3 3 11
Quizzes, Exams | (Lectures+ Dimensional analysis and 4 3 12
and H.W. Tutorials) similarity
: Physical Modeling (Geometric
Quizzes, Exams | (Lectures+ . . c
andHw. | Tuorial) | Mneraieand Dynamic |4 |3 | 13
Quizzes, Exams (Lectu_res+ 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 Asthal el A
McGraw-Hill series in mechanical engineering, DA S
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. Perform and understand the viscous laminar and turbulent flow through pipes

and ducts.




2. To understand major (friction) and minor losses of flow in piping system.

3. Match pump and turbine characteristics and system characteristics to

determine the duty point.

4. To understand of flow rate and velocity measurements.

5. Select the type of pump or turbine on the basis of specific speed.

sl 5 oLl 5 bl (50l g el s e 10

1. Perform and understand the viscous turbulent flow through pipes and ducts.

2. Employ Bernoulli’s equation for real flow and deduce expressions for orifice
meter and Venturi meter, and Pitot tube (flow rate and velocity
measurements).

3. Characterize and analyze the pipe losses due to friction and minor losses in
pipe systems as well as multiple-pipe systems.

4. Evaluate drag and lift force for a given set of dimension and variables.

5. Introduce and classify the centrifugal pump and pump performance curve.
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and H.W. Tutorials) analysis and similarity
Quizzes, Exams | (Lectures+ | The Theorems of dimensional 1 3 2
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uizzes, Exams | (Lectures+
Q and LW, (Tutorials) The Moody chart 2 3 6
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Quizzes, Exams | (Lectures+ | Piping Networks with Pumps 3 3 8
and H.W. Tutorials) and Turbines
Quizzes, Exams | (Lectures+ | The efficiency of the pump— 3 3 9
and H.W. Tutorials) motor combination
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3 3 10
and H.W. Tutorials) measurements
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and H.W. Tutorials) Venturi, and Nozzle meters
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Quizzes, Exams | (Lectures+ Drag and lift coefficients of 4 3 13
and H.W. Tutorials) common geometries
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. Pump Performance Curves and
+ . -
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1- Frank M. White, “Fluid Mechanics”, WCB Asthal el A
McGraw-Hill series in mechanical engineering, DA S
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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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.
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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.

 dally el 33k

Oral lectures, Using engineering software

251 o ),

andil) (53l yla

Quizzes, Homework, Progressive exams, Final Exam
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Using engineering software to solve mathematical equations and interpret the results in
modeling systems.

L)y L) 5k

Electronic lectures, Using engineering software

pxtill 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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EXAm, e | Introduction to Y R e and| 4
orksnhop, Use .
Homework softwgre automatic control formulate  mathematical 1
, Quiz model of physical systems.
Eam, NN Representation of (SRS 1
orksnop, Use
Homework | WOTIOP: M52 | control components | formuiate  mathematical 2
» Quiz model of physical systems.
Exam, WHO|r(n iworla, Representaﬁon of gr?::e?;t:ristics of traintsheei 4
orksnop, 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
Homework | Workshop, Use characteristics of trainset
. 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 softwapre operation methods in control design 7
, Quiz for real world systems
Exam, Homework Laplace transformer | Yse 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 e '?gg;oﬁgg 4
Homework function methods in control design 9
, Quiz for real world systems
E)(am7 HOmeWOrk , Transient and Learn the meaSUremen]E 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 , Lap'ace transformer Leatrn the measuremen} 4
Homework Workshop systems, errors [0}
. 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
hiomework steady-state appications 13
- Quiz responses
Exam, Homework Steady-state errors To solve various prac_tical 4_
L in control systems applications 14
, Quiz
Exam, Exam Stability of control 4
, Quiz
Al 4l 12
Automatic Control Engineering, First Edition : “«“M‘ Sl 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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1. 1. Identify 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
aladll 5 addatll (34 5l
NETp

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 | ldentify 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. Recognize double integrals over the rectangle and non-rectangle regions

2. Determine transformation of a double integral, solve double integral in polar form and

identify triple integral.




3. Identify the main definitions and properties of Laplace and inverse Laplace transforms.

4. Discover rules of partial fractions and special functions.

5. Determine system of Linear Differential Equations and solving systems by Laplace
transforms

6Discover and use Series Solutions.

7 Format and solve Partial Differential Equations.

ptill 5 alaill g anladll (3l 5l 5 alaill il A 10
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Quiz, Exam , Home work
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1) An ability to distinguish, identify, define, formulate, and solve engineering

problems by applying principles of engineering, science and mathematics.

L) 5 a3l 5k
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Quiz | Lectures and Properties of double | Recognize double 4 1
i tutorials integrals. | integrals over the
HW
rectangle and non-
Quiz | Lecturesand | Double integrals over | rectangle regions 4 2
Exam tutorials rectangle regions.
HW
Quiz | Lectures and Double integrals over | Determine 4 3
Exam tutorials the non-rectangle .
HW region: areas of non- transformation of a
rectangle regions in the | double integral,
plane, areas of non- | ¢\/e doyple
rectangle regions in | )
space. | integral in polar
Transformation of a | form and identify 4 4
double integral, Double el i |
integral in polar form Ll kgl
Quiz | Lecturesand Triple Integrals 4 5
Exam tutorials
HW
Quiz | Lectures and Main de.finiti.ons gnd Identify the main 4 6
Exam tutorials prﬁ_gf_”'esa "?eatr_'ty' definitions and
shifting, derivative, :
HW integral, multiplication, properties ) of
division, the initial and | Laplace and inverse
final value. Solving | Laplace transforms.
initial value problems
Quiz Lectures and Laplace transforms of 4 7
Exam tutorials |  Some basic functions.
HW Inverse Laplace
transforms, rules of
partial fractions.
Quiz | Lectures and Special functions: Discover rules of 4 8
Exam tutorials Heavy side unit step . .
function, Periodic | Partial fractions and
HW . . . .
function, Dirac delta special functions.
function,
Quiz | Lecturesand Convolution theorem 4 9
Exam tutorials
HW
Quiz | Lectures and Definitions, | Determine system 4 10
Exam tutorials Elimination method, .
HW Application of Linear of Linear
Algebra. Differential

Equations and
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solving systems by
Laplace transforms
variables
functions and
some application
Quiz | Lectures and Homogtineous “ln?ar . Discover and use 4 11
Exam tutorials systems, solving . .
HW systems by Laplace | Series Solutions
transforms.
Quiz | Lectures and Cauchy-Euler 4 12
Exam tutorials equations, Solutions
HW about ordinary points,
Solutions about singular
points.
Quiz Lectures and Method of Frobenius, 4 13
Exam tutorials Second solutions and
HW Logarithm terms Format and solve
Partial Differential
Quiz | Lectures and Some mathematical | EQuations 4 14
Exam tutorials models, Method of
HW separation of variables.
Quiz Lectures and The D’Alembert 4 15
Exam tutorials | solution, Fourier series
HW solutions, Applications.
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1. Recognize double integrals over the rectangle and non-rectangle regions

2. Determine transformation of a double integral, solve double integral in polar form and

identify triple integral.




3. Identify the main definitions and properties of Laplace and inverse Laplace transforms.

4. Discover rules of partial fractions and special functions.

5. Determine system of Linear Differential Equations and solving systems by Laplace
transforms

6Discover and use Series Solutions.

7 Format and solve Partial Differential Equations.
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Quiz, Exam , Home work
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1) An ability to distinguish, identify, define, formulate, and solve engineering

problems by applying principles of engineering, science and mathematics.

L) 5 a3l 5k
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Quiz | Lectures and Properties of double | Recognize double 4 1
i tutorials integrals. | integrals over the
HW
rectangle and non-
Quiz | Lecturesand | Double integrals over | rectangle regions 4 2
Exam tutorials rectangle regions.
HW
Quiz | Lectures and Double integrals over | Determine 4 3
Exam tutorials the non-rectangle .
HW region: areas of non- transformation of a
rectangle regions in the | double integral,
plane, areas of non- | ¢\/e doyple
rectangle regions in | )
space. | integral in polar
Transformation of a | form and identify 4 4
double integral, Double el i |
integral in polar form Ll kgl
Quiz | Lecturesand Triple Integrals 4 5
Exam tutorials
HW
Quiz | Lectures and Main de.finiti.ons gnd Identify the main 4 6
Exam tutorials prﬁ_gf_”'esa "?eatr_'ty' definitions and
shifting, derivative, :
HW integral, multiplication, properties ) of
division, the initial and | Laplace and inverse
final value. Solving | Laplace transforms.
initial value problems
Quiz Lectures and Laplace transforms of 4 7
Exam tutorials |  Some basic functions.
HW Inverse Laplace
transforms, rules of
partial fractions.
Quiz | Lectures and Special functions: Discover rules of 4 8
Exam tutorials Heavy side unit step . .
function, Periodic | Partial fractions and
HW . . . .
function, Dirac delta special functions.
function,
Quiz | Lecturesand Convolution theorem 4 9
Exam tutorials
HW
Quiz | Lectures and Definitions, | Determine system 4 10
Exam tutorials Elimination method, .
HW Application of Linear of Linear
Algebra. Differential

Equations and
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solving systems by
Laplace transforms
variables
functions and
some application
Quiz | Lectures and Homogtineous “ln?ar . Discover and use 4 11
Exam tutorials systems, solving . .
HW systems by Laplace | Series Solutions
transforms.
Quiz | Lectures and Cauchy-Euler 4 12
Exam tutorials equations, Solutions
HW about ordinary points,
Solutions about singular
points.
Quiz Lectures and Method of Frobenius, 4 13
Exam tutorials Second solutions and
HW Logarithm terms Format and solve
Partial Differential
Quiz | Lectures and Some mathematical | EQuations 4 14
Exam tutorials models, Method of
HW separation of variables.
Quiz Lectures and The D’Alembert 4 15
Exam tutorials | solution, Fourier series
HW solutions, Applications.
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1. To solve problems through writing FORTRAN programs.

2. To be able to develop FORTRAN programs from specifications and document those




program.

3. To understand the useful of control structures, data types, input and output process.

4. To know how to verify that the programs are running correctly.

5. To write FORTRAN programs for engineering applications.

pfill g alall 5 anl=ill (B3 yha g alaill il 3 10
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Quiz , Exam , Home work
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1) An ability to distinguish, identify, define, formulate, and solve engineering
problems by applying principles of engineering, science and mathematics.
6) An ability to perceive the continual necessity for professional knowledge growth

and how to find, assess, assemble and apply it properly.

L) 5 a3l 5k
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Quiz | Lectures and | Programming 1- Ability to write 6 1,2
EX:\“/J tutorials structures, simple program
variables/data types, _mOdUIeS ) to
read /write/print |mplement single
numerical methods
statements, .
and algorithms.
Quiz | Lecturesand | |F Statements. 2- Ability to 9 3,4,5
Exam tutorials & calculate solutions
HW to mechanical
o LR engineering
problems using
standard numerical
methods
Quiz Lectures and File |nput and output 3- Test program 3 6
Exam tutorials and formatting | OUtpUt for accuracy
HW using hand
calculations and
debugging
techniques
applications.
EXAM1 | CLO 1&CLO2& CLO3 3 7
Quiz Lectures and Arrays and Matrices 4- The abl“ty to 6 8 , 9
Exam tutorials ana|yze the
e/ applicability  and
accuracy of
numerical solutions
to diverse
mechanical
engineering
problems
Quiz | Lecturesand | Subroutines and | 5- Synthesize 3 10
Exam tutorials | - .o multiple program
HW modules into larger
program packages
Quiz | Lecturesand | programs for | 6- Detail numerical 12 11,12,13,
EX:VT/ B =1 qircering results into a 14
Applications readable format that

answers specific
mechanical
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engineering
analysis and design
questions

EXAM?2

CLO 4&CLO5& CLO6 3 15
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1. 1. University of DuhramITS,”An Introduction to X
s
Programming in FORTRAN90”,2007
1. 2. J.Adams,’Fortran 90 Handbook” Mc-Graw Hill
Book Company 1992.
2. 3. lan D.Chivers,” Introduction to Programming with
Fortran”,Springer ,2006.
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1. Understand the compressible flow fundamentals

2. Study the compressible flow with friction and heat transfer.




Know the application of normal shock in compressible flow.

Study the aircraft propulsion systems and rocket propulsion and its applications.

Recognize the working principles and characteristics of steam and gas turbines.

@19k

Recognize the working principles and characteristics of compressors.
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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

L) 5 a3 50k
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Quiz | Lecturesand Compressible fluid | Ability to solve the 3 1
Exam tutorials flow .
HW properties of
compressible  fluid
flow, one
Dimensional
isentropic flow.
Quiz | Lecturesand One Ability to solve the 9 2,3,4
Exam tutorials . ¢
HW Dimensional | PropPertes °
Isentropic flow compressible  fluid
flow, one
Dimensional
isentropic flow.
Quiz | Lecturesand | Normal shock Waves Ability to solve and 6 5,6
Exam tutorials analysis of Normal
HW and Obligue shock
waves.
EXAM CLO 1&CLO2 3 7
Quiz | Lecturesand | Oblique shock Waves Ability to solve and 6 8,9
Exam tutorials analysis of Normal
HW and Oblique shock
waves.
Quiz | Lecturesand | Flow in constant area The ability to 9| 10,11,12
Exam tutorials | duct with friction determine the
HW (Fanno flow) properties of the
flow in constant
area duct with
friction ( Fanno
flow) and its
applications.
Quiz | Lecturesand | Flow in constant area The ability to 9| 13,14,15
Exam tutorials | duct  with  heat determine the
HW transfer  (Rayleigh properties of the
flow) flow in constant
area duct with heat
transfer (Rayleigh
flow ) and its
applications
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1. James E.A. John , Theo G. Keith ,” Gas Dynamics, 3rd B “‘:’S "
Edition,John-Wiely,2006 Al =
2. The Dynamics and Thermodynamics of Compressible
Fluid Flow (Vol.1), by A.H. Shapiro, Ronald, 1953.
3. Power Plant Technology, by M.M. EI-Wakil.
4. Steam Turbines Theory and Practice, by W.J. Keartin.
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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.

w3l 5 bl g agbl) 30 g aleil) i sia, 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 A slhaall culel all
DRl S
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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2

3.

k) il L9
. To give basic knowledge on kinematics and kinetics of machine elements.
. Understand the principles of power transmission.

To teach students both graphical and analytical methods of motion analysis and design of
planar mechanisms.




4. Understand of techniques for studying angular and linear motion of rotating machines.

5. By the end of this course student will be able to achieve complete analysis of mechanism

including (cams, gears, gear trains, and belt drive)

M\JMUM\&SU&JM\&\@J&A 10

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

2. Apply the kinematic analysis in subsequent courses in the design and analysis of various
machine components.

3. ldentify gear and gear train parameters and perform analysis and kinematical design of gear
trains.

4. To learn the analysis and design of cam system and perform static and dynamic balancing of

rotating machinery.
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Quizzes
Exams
H.W.
Reports

(Lectures + tutorials + Lab)

Balancing of
rotating masses

1,2

Quizzes
Exams
H.W.
Reports

(Lectures + tutorials + Lab)

Balancing of
rotating masses

1,2

Quizzes
Exams
H.W.
Reports

(Lectures + tutorials + Lab)

Balancing of
rotating masses

1,2

Quizzes
Exams
H.W.
Reports

(Lectures + tutorials + Lab)

Spur gearing

Quizzes
Exams
H.W.
Reports

(Lectures + tutorials + Lab)

Spur gearing

Quizzes
Exams
H.W.
Reports

(Lectures + tutorials + Lab)

Spur gearing

Quizzes
Exams
H.W.
Reports

(Lectures + tutorials + Lab)

Gear trains

Quizzes
Exams
H.W.
Reports

(Lectures + tutorials + Lab)

Gear trains

Quizzes
Exams
H.W.
Reports

(Lectures + tutorials + Lab)

Gear trains

Quizzes
Exams
H.W.
Reports

(Lectures + tutorials + Lab)

Belt drive

10
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Quizzes
Exams
H.W.
Reports

(Lectures + tutorials + Lab) Belt drive 4 3 11

Quizzes
Exams
H.W.
Reports

(Lectures + tutorials + Lab) Belt drive 4 3 12

Quizzes
Exams
H.W.
Reports

(Lectures + tutorials + Lab) Belt drive 4 3 13

Quizzes
Exams
H.W.
Reports

(Lectures + tutorials + Lab) Cams 4 3 14

Exam Multiple questions Cams 4 3 15
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Text Books: s A slhaall culel all
1. Mechanics of Machines: Elementary theory and ootall i€ .
examples. By: J. Hannah and R.C. Stephens. Al
2. Mechanics of Machines: Advanced theory and
examples. By: J. Hannah and R.C. Stephens.
Recommended Readings:
3. Kinematics and Dynamics of Machines. By: G.H.
Martin.
4. Theory of Machine. By: R.S. Khurmi and J. K.
Gupta.
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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 5 Ll 5 o el Gk 5 el s e 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.

Laly el 5k

ikl @l paladll
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Quiz , Exam , Home work

Js\Ss.\j\ Q\JL@.A -z

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 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 1 £ moti =
HW tutorial aws o1 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 Impulse 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 J)M‘ S .
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

Lally el 5k

A et ) jualaall

andill (53 yla

Quiz , Exam , Home work

Js\Ss.\j\ Q\JL@.A -z

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 6 273
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




) Cadly Alad) adasl) 303 g
bl aigiilly CalLEY) Slga
sy alaie ¥y Bagall laa Byl

Asal) ALy aud

Afall 4l 12

yolall w25 s A slhaall culel all
1. Olek C Zienkiewicz, Robert L Taylor, J.Z. Zhu, The Finite J)M‘ S .
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

il 5 Ll 5 o el Gk el s e 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 ldentify 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
RExani + tutorials | Equation in a
epor T Lab) Large Plane Wall
Quiz (Lectures Heat Conduction 3 6
Exam . Equation in a Long
T a * JtFUtLortl)aIS Cylinder and
p ab) Sphere.
Quiz Lumped System 3 7
Exam (Lectures | Analysis and
+ tutorials | Transient Heat
Hepent + Lab) Conduction in
Large Plane Walls
Quiz Lumped System 3 3
b | Lacurs | B2,
. si
Report | + tutorials Conduction in Long
+Lab) | cylinders, and
Spheres
Quiz | (Lectures | Thermal Radiation 3 9
Exam | + tutorials
Report| + Lab)
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Quiz | (Lectures | View Factor and 3 10
Exam | + tutorials V'?W_Factor
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 | @hd the Radiation

Report | + Lab) Effect.

Exam Exam Midterm 3 12

Exam Final exam 3 15

Exam
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.1J. P. Holman, "Heat Transfer", 9th : Ao slhall el yall
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.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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A Basic heat transfer mechanisms (Convection) .
.2 Laminar and turbulent flow regimes through internal and

external geometries .

0




.3  Heat Exchangers.
4. Boiling and Condensation heat transfer.

pfill g alall 5 anlaill (B3 yha g alxill il 3 10

A1 To visualize the development of hydraulic and thermal boundary
layers over plate-surfaces .

2 To understand the simplified boundary layer equations and for of
continuity, momentum, and energy

3 To realize the wall shear stress and friction coefficient of fluid flow.
4 To distinguish between laminar and turbulent flows and know the
range of the Reynolds number in internal forced convection.

.5 To aware physical mechanism of the natural convection heat
transfer.

6. To know the several types of heat exchangers and determine their

overall heat transfer coefficient.
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Quiz | (Lectures | Physical 3
Exam | + tutorials | Mechanism of
Report | + Lab) Convection
Quiz | (Lectures | Thermal Boundary 3
Exam | + tutorials | Layer
Report| + Lab)
Quiz | (Lectures g?][fi"a“‘t)_” |°f 3
Exam | + - ifferentia
Report }rUtLOE;tl)?IS (E:onve:\ctlon
guations
S e s 3
RE;?)I;‘E ¥ iUtLoartISIS coefficient and
Nusselt number
Quiz | (Lectures | External Forced 3
Exam | + tutorials | Convection
Report| + Lab)
Quiz | (Lectures | Parallel Flow over 3
Exam | + tutorials | Flat Plates
Report | + Lab)
Quiz | (Lectures | Flow across 3
Exam | + tutorials | Cylinders and
Report | + Lab) ST
Quiz | (Lectures | Internal Forced 3
Exam | + tutorials | Convection
Report| + Lab)
Quiz | (Lectures | Laminar Flow in 3
Exam | + tutorials | Tubes
Report | + Lab)




Quiz | (Lectures | Turbulent Flow in 10
Exam | + tutorials | Tubes
Report| +Lab)
Quiz | (Lectures | Natural Convection 11
Exam | + tutorials
Report | + Lab)
Quiz | (Lectures | Equation of Motion 12
Exam | + tutorials | and the Grashof
Report| + Lab) N353
Quiz Natural Convection 13
5 (LeCtu_reIS fror? FinnetzljI
+ Surfaces an
HEpet thUtLoartl;;l ° Printed Circuit
Board
Quiz | (Lectures | Natural Convection 14
Exam | + tutorials | inside Enclosures
Report| + Lab)
Quiz | (Lectures | Combined Natural 15
Exam | + tutorials | and Forced
Report | + Lab) Convection
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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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Quizzes, Homework, Progressive exams, Final Exam
);\Ssﬂ\ C'.}\J\.@_A -z
1. Ability to recognize and understand the required materials in this course.
2. Ability to deliver assignments and quizzes on time.
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Electronic lectures, Tutorials
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Quizzes, Homework, Progressive exams, Final Exam
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Quiz | Lecturesand | Introduction | peseribe 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 | peseribe 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 | peseribe 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 . o
HW tion tidal power and geothermal principles and
applications.
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JOHN N DUFFIE” Solar Energy Thermal Process” John EE g_ﬁS -
Wiley&Sons, 2013 soA
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.
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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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