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e To develop the capacity of first-year students to predict the effects of forces,
moments, and couples on bodies.

e To develop problem-solving skills and an understanding of forces analysis
by applying the equilibrium principle.
To understand and draw the free body diagram to analyze forces.
Analysis forces and finding their resultant forces for two- and three-
dimensional systems.

e Applying the equilibrium principle to simple trusses and frames.

e Understand the friction phenomena and the friction force in machine parts.
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Introduction to statics + Vector 2 11
operations (addition, product)
Cartesian force and position 2 |2
vectors. i
Force system in 2D S 2 13
Force system in 2D + Recitation (21« 10 2 |4
1
Addition of a system of coplanar 5 |5
Force
e A Moment, couples, and resultant of
Sitlased) forces + Recitation 2 2 |6
4 jgidly Lagill Moment, couples, and resultant of 5 |7
ddl dulgls forces + Recitation Cilylgal)
ki | Moment of a Force about a 1 218
Siadgll £ Specified Axis (1<)
Al yall Force system in 3D 219
i Rectangular components of
e La forces in 3D + Rcla)citation 3 2 10
Resultant of forces in 3D + 2 11
Recitation 4
System Isolation and the Free- 212
Body Diagram (FBD) il
Equilibrium in 2D + Recitation 4 L
+ Midterm exam (4z .3z
Equations and Conditions of 2 14
Equilibrium + Recitation 5
Course review 2 |5
ookl s .11
Home works 12 pt Seminar 5 pt
Quizzes 18 pt St term Exam | 10 pt
Report 5 pt Final Exam 50 pt

Meriam, James L., and L. Glenn
Kraige, “Engineering mechanics:
statics”, John Wiley & Sons, 2012.

(g o Langiall ) Liglhadl) 5) jaall (oSl

Hibbeler, RC, “Engineering Mechanics
Statics”, 14th edition, 2016.
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Write clear mathematical arguments including effective use of physical

equations.

Develop a solid understanding of the fundamental principles of physics,

including:

» a firm conceptual grasp of the central principles of physics,

» an ability to work with the concepts mathematically, and

» a functional understanding of how these ideas play out in the real
world.

Use graphs and diagrams to convey results.

Decide on strategies to be used and assumptions that need to be made.

Use both algebraic and geometric approaches in problem-solving.

Develop a flexible and creative problem-solving ability.

Develop an integrated understanding of the both the definite and finite

integral.

Integrate all the types of equations those be able to integrate such as

transcendental equations (logarithm and hyperbolic), linear, non-linear,

and rational equations.

14




e Find the dimensions such as length, area, and volume for any shapes by
utilizing integrate.
e Develop their ability to communicate ideas of science.
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Understand how to estimate the 2 11
Area between curves.
Explain the Indefinite Integrals 2 |2
and the Substitution Method.
Understand the Volumes 330l
calculation Using Cross- 2 |3
Sections. (21« 1)
Understand the Volumes
calculation Using Cylindrical 2 |4
Shells.
cillaiay! @ Explain Arc Length calculation. 2 |5
. 4 Understand the Areas of
|| |
Apedlly daasd Surfaces of Revolution. s
A dlgdy Explain The Logarithm Defined
cilialgll . as an Integral. gl
Ayl Using Basic Integration (12) 2|8
Formulas. s |9
Sl )LiLll @
210
Understand Integration by Parts. 2 11
2 |2
Explain the Trigonometric i | 213
Integrals and substitutions. i
Bz) | 214
Understand the Integration of
Rational Functions by Partial 2 15
Fractions.
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Home works 10 pts 1% term Exam 10 pts
Quizzes 20 pts 2" term Exam 10 pts
Attendance +5 pts Final Exam 50 pts
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Calculus and Analytic Geometry by
George B. Thomas, any edition.

((@ang of Aangiall ) Augllaall ) 52al) )

Calculus and Analytic Geometry by
George B. Thomas, any edition.
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e To develop the capacity of first-year students to predict the effects of forces,
moments, and couples on bodies.

e To develop problem-solving skills and an understanding of forces analysis
by applying the equilibrium principle.
To understand and draw the free body diagram to analyze forces.

e Analysis forces and finding their resultant forces for two- and three-
dimensional systems.
Applying the equilibrium principle to simple trusses and frames.

e Understand the friction phenomena and the friction force in machine parts.
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Introduction trusses and method to 2 11
solve.
Joint Method. 212
Section Method. el 2
Frames and machines + Recitation (2I ¢ 1‘) 2 |4
1
Application of Frames and
: 2-158
cillasyl @ machines.
Introduced the distribution force. 2 |6
daygdlly drasdl
15 s Treats centroid, and mass center. 2 |7
LAl dalgig - <l |
] . ki | Treats centroid, and mass center + bl 2 |8
Shalyl Recitation 2 (1<)
Rl Introduced Friction 2 |9
Sl @ Phenomenon of dry friction 210
Phenomenon of dry friction +
ol 2 11
Recitation 3
Machine application 2-12
Moment of inertia + Recitation 4 + I B
Midterm exam @z 3¢)
Moment and products of inertia of €T 2 14
area + Recitation 5
Course review 2 15
otall i 111
Homework 10 pt Seminar 3 pt
Quizzes 25 pt S term Exam1 10 pt
Report 2 pt Final Exam 50 pt
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Meriam, James L., and L. Glenn
Kraige, “Engineering mechanics:
statics”, John Wiley & Sons, 2012.

((any of duagiall ) Ligllaall 5 jaall S

Hibbeler, RC, “Engineering Mechanics
Statics™, 14th edition, 2016.
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e To develop the capacity of first-level students to recognize types of
metals, their properties, and applications.

e To understanding the analysis of metals properties and to enrich
students' knowledge and develop their skills in the principle of metals and
alloys.

To understand the macro- and micro examination of metals and alloys.
Analysis of the phase diagrams of alloying systems and understanding
their effect on mechanical properties of metals.

o Learning about the heat treatment of steels and their applications.
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Introduction to Materials and 4 |1
Properties.
Mechanical properties such s
strength, ductility, toughness, and - 4 |2
hardfess. i ¢ Tyl
Atomic structure, atomic bonding
; . L 4 |3
in materials. Miller indices. (21« 11)
Solidification of metals and 4 | 4
alloys.
Cooling curves, types, and 4 |5
constructions.
eilatayl Phase diagram for alloy systems. 4 |6
4oedll g4l | g8 | Thermal equilibrium diagrams <ihlgad s |7
A A - (solid solution type). (1w
gl gl | e | Thermal equilibrium diagrams 4 |8
S Ll (combination type).
Thermal equilibrium diagrams 4|9
(simple eutectic type)
Iron-Carbon system (steels). 4 (10
Iron-Carbon system (relation
between carbon content, 4 |11
microstructure and mechanical s 12
properties) il
Iron-Carbon system (cast iron 3 4 13
Heat treatment of steel (I ) Ge 4 (14
Course review 4 15
ol and .11
Homework 5 pt Term Exam 20 pt
Lab 15 pt Final exam 50pt
Quizzes 10 pt
.12

"Fundamentals of material science and
engineering", William.d.callister, 4th ed., John
weily & sons, 2012, U.S.A

P o dasngiall) Lslhaal) 5 jaal) (S

Engineering metallurgy", R. A. Higgins, part I,
6th ed, London.
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e Classify the fluid properties (compressibility, elasticity, viscosity, surface
tension, capillarity).

Measure pressure by all types of manometers.

Calculate the forces on the immersed bodies and surfaces.

Analyze the fluid when subjected to Rotation & linear acceleration.
Apply Conservation of mass, continuity equation, Equations of motions-
Euler’s, Bernoulli’s, and work-energy equations.

e Apply Impulse - Momentum principles and applications.
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An introduction to the
fundamental of fluid mechanics, 211
basic concepts and applications
Compressibility and elasticity i el 22
viscosity (41« 11) 723
Viscosity- tutorial 7214
surface tension, capillarity, 7 s
vapor pressure
Pressure applications and 216
alilasayl @ measurements
o wi e Forces on immersed bodies -
Lelly dyagll plane surfaces i ke
Jadd) Al Forces on immersed bodies - Shlgall 7|8
sialdl @ G plane surfaces - tutorial 2w 19
Silaalgl) - - : :
Forces on immersed bodies - 219
il curved surfaces
S Lad) @ Forces on immersed bc_)dics - 210
curved surfaces - tutorial
Introduction to fluid motion —
basic concepts, Conservation of 2 {1
mass
Equations of motions- Euler’s ) 212
and Bernoulli’s paill
Work-Energy Equations (4z « 3¢) 213
Work-Energy Equations - 2 |4
tutorial
Course review 215
all ﬁx_.;i'.': o
Home works 5 pt 1% term Exam 10 pt
Quizzes 5 pt 2" term Exam 10 pt
Attendance 5 pt Final Exam 60 pt
Participation 5 pt
wandlly alaill jaliae .12

Elementary Fluid Mechanics Vennard and Street.

6thedition, 1982.

by o Aangial) ) Diglladll 5) jaal) <)
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Fluid Mechanics 5™ edition Frank M. White. (sladl) ) At aanlal
1999. -
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The objective of this course is to enable students to build a code with the help of
available subprogram library and material properties database to solve applied
engineering problems such as:

e Thermodynamics cycles (Cranot cycles, Rankine cycles, refrigeration
cycles, otto cycles, diesel cycles, etc)
Solid mechanics, strength of material, deflection, moment of inertia.
Solve linear system of equations
Solve nonlinear system of equations
Table integration
Solve parametric problems.
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dpllaal)
Menue bar & toolbar )
Equations Formatting Rules 2 |2
Solution of single equation,
solution of linear system of 2 (3
equations. Zipmal
Functions: Math functions,
thermodynamic & physical (41« 10) 5 |4
properties of fluids & solids.
Unit system. Convert function.
Parametric table. One
Slblangyl @
i dimensional array, two 2|5
Lyeilly Laagd) dimensional array.
) Ay Examples. 7 |6
. . < ["EES Procedures
Silaalgl) 2 |7
<l [
il el 1T 18
EES Functions (29
Q\SJLM'I . 219
210
Single-Line If Then Else s 11
Statements
2 12
Multiple-Line If Then Else P
Statements (1¢2)
GoTo Statements, Repeat Until c ’ 14
Statements. Examples.
Course review 215
Home works 2.5 pt term Exam 25 pt
Quizzes 2.5 pt Month Exam 20 pt

24




| Final Exam | 50 pt

Auglhaall 5y jiall S
((wony o dngial

EES : Engineering Equation Solver, for Microsoft (3laall ) duasiyll pabyal
Windows Operating Systems, Commercial and
Professional Versions. Copyright 1992-2018 by
S.A. Klein
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Mechanics of materials (Strength of Materials) is a branch of applied mechanics
that deals with the behaviour of solid bodies subjected to various types of loading
and give the ability to calculate stresses, strains, shear stresses, shear strains,
deformations, ... etc of objects under external loadings, as well as give the ability

25




to increase the knowledge of strength of materials on engineering design and
their applications.

alally awileill Cibianslid .9

cllasey) ® Cpalas "
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g o
dgliaal)
Introduction- Strength of 211
Materials.
Simple Stresses and Strains. 7 |2
Thermal Stresses.
Shear stress and shear strain; - BE
Allowable Working Stress. el
; Compound bar subjected to (2f« 1)
external load; Equivalent or 2 14
combined modulus.
Compound bar subjected to 2 |5
wllasayl ® temperature change; Problems.
A yetlly dpa gl Shearing Force and Bending 7 |6
R Moment Diagrams
il Lilghg ook Point of Contraflexure;
Slalgll e - Relationship between S.F. and ) 2 |7
i B.M. and intensity of loading. Sl
Al yiall 1
(=)
S Ll @ Limitations of the simple (1<) 2 |8
¥ bending theory; Problems. 2 |9
210
Bending and shearing stresses. 2 |1
2 |12
Introduction; Simple torsion i 5 13
theory. (3¢z)
Composite shafts -parallel
connection; Power transmitted 2 14
by shafts; Problems.
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1st Term Examination 2 15
ol i 111
Homework 5 pt 1% term Examz 20 pt
Quizzes 10 pt
Attendance 5pt Final Exam 60 pt

oupdilly alaill jolas .12

E. J. Hearn. “Mechanics of Materials.

((2ny o dsmgiall ) daslladll 5 all i)

R. C. Hibbeler. “Strength of Materials.

(soladl ) dust) alyal
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e Students shall gain clear knowledge about mechanisms and machines.

o Students shall demonstrate the ability to draw the kinematic diagrams of
actual mechanisms and determine, visualize their mobility.

e Students shall demonstrate the ability to determine the position, velocities
and acceleration (both linear and angular) of various points and links in
mechanisms and machines using three essentials methods: Analytical,
graphical and vector methods .

e Students have an ability to use the techniques, skills and modern
engineering tools necessary for engineering practice (2D and 3D WM,
Solid Work, Inventor soft ware's).

plailly adlasll Cilias) i) .9
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Introduction to theory of
machines, definitions, basic
concepts, simple mechanisms
and machines, showing
mechanisms and machines
using mini data show.

Fast review on Engineering
Mechanics : displacement,
velocity and acceleration,
relative motion, circular motion,
torque and angular motion,
simple harmonic motion.

Position analysis in machines
and mechanisms: introduction,
coordinate systems, methods for
determinations for positions
(Graphical, Analytical and
Vector loop methods), solved
examples, tutorial sheet #1.
Velocity analysis in machines
and mechanisms: introduction,
absolute and relative velocity,
velocity of an point on the link,
velocity of sliding block on
rotating link, methods for
determinations for velocities
(Relative velocity diagram
(Graphical), Analytical or
algebraic and instantaneous
center methods), Rubbing
Velocity, solved examples,
tutorial sheet #2.

Acceleration analysis in
machines and mechanisms:
introduction, methods for
determinations for
accelerations: (Acceleration
diagram Method (Graphical),
Acceleration of Block Sliding
on Rotating Link. Forces in
Links.

i jeall
(11 ¢ 21)
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Continued..... Analytical or 4

algebraic Methods for

determination of accelerations), S

Tooth gears: introduction,

Types of Gears, Applications, 2 16

Force analysis in spur gears,

solved examples.

Second Examination Shleadl |5 (9

le

Solved examples and tutorial (1) 28

sheet #3. 2 |9

Tooth gears: introduction, 210

Types of Gears, Applications, 2 11

Force analysis in spur gears,

solved examples. 212

Cams: Introduction, types of

cam and follower mechanisms, il

Types of desired motion, 213

method of analysis and 2z

designing of cams profiles.

Examination 14

Course review 15

Rall andi . 11

Home works 5pt 1% term Exam 10 pt
Quizzes 10 pt 2" term Exam 10 pt
Attendance 5 pt Final Exam 60 pt

L)"“_,)'Jﬂb ‘a.\a.ﬂ‘ J.'.\an -12

Theory of Machines, by: R. S. Khurmi and J. K.
Gupta, First-Edition 2010, and 2021

by Of angiall ) dasllaall 5 ial) oSl

(

Theory of Machines, by Robert L. Norton, all

editions.

Design of Machinery , by Robert L. Norton, all

editions.

Theory of Machines, by R. K. Bansal.
Theory of Machines, by W. G. Green, Bluckie
and Sons Limited. Or any related books.

N gdlge ¢ duig S palyal
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e Choose machining processing to manufacture any component
e Estimate machining time for milling and drilling process.
e Understand finishing processes.
e Choose welding machine for welding metal.
aladlly adlatll Sibaslpal L9
clilasay) ® Cilpalae "
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Introduction to workshop 2 11
technology occupational safety
Turning and related operations 2|2
48 yaal) AL
43
2 |4
Drilling Operation (21) > 15
Welding Processes 216
Oxy- acetylene Welding 2 |7
Glilaiayl @ RS . . “hled 2 (8
¥ Milling operations (2w 1)
Aedlly daagdl T 2 |9
) Al Measurement tools and how to 2 1o
Ll ® use them
Slalst Filing Operation 2 11
Ayl

il , . 2 12
QS @ Scraping machines pal) >3
Mid semester Exam (4e) 2 14
Course review 2 15

Classwork 15 pt 1% term Exam 25 pt

Quizzes 10 pt Final Exam 50 pt

U“_,)I"“_S ‘ali.'l.“ _).JLu:m .12

((any of dungiall ) Lglhaall 5y iall i)

B.H. Amsted, Philip F. Ostward and
Myron L. MANUFACTURING
PROCESSES’ Begman Jhon Willey
Sons-Inc 2005.
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e Basic Definitions of Compressible Flow.
e Introduction to Aerodynamics.
e Governing equations for Inviscid Flow Compressible Flow and AirFoil.
o Review of Vector Relations.
e Models of the Fluid Control Volumes and Fluid Elements.
e An Application of the Momentum Equation: Drag of a two Dimensional

Body.

Path Lines, Stream Lines, and Streak Lines of Flow.

Angular Velocity, Vorticity, and Strain.

Relationship Between the Stream Function and Velocity Potential.

Some Aspects of Supersonic Flow: Shock Waves.

Speed of Sound.

Adiabatic Flow in Constant-Area Duct with Friction-Derivation of Basic
Fanno Flow in constant-Area Duct with Normal Shock Wave.

Rayligh Flow in constant-Area Duct with Normal Shock Wave.

alaslly palaall ciliatliud .9
clilasey) ® Clpalas ®
ALY A Alyie Cilialg
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Basic Definitions of s |1
Compressible Flow.
Introduction to Aerodynamics. 2 |2
Governing equations for ddyeall
Inviscid Flow Compressible 21« 1) 2 |3
Flow.
AirFoil. 7 |4
Review of Vector Relations. 72 |5
Models of the Fluid Control 2 16
Volumes and Fluid Elements
Glilaiey @ An Application of the
B Ak Momentum Equation: Drag of a 2|7
Lally dpandl two Dimensional Body. <l jlgall
Al dlgay . Path Lines, Stream Lines, and (1o 7|8
cilalgl @ & | Streak Lines of Flow. '
v Angular Velocity, Vorticity, and 2 |9
4yl Strain.
SIS Laal @ Relationship Between the 2 10
Stream Function and Velocity
Potential. 2 11
Some Aspects of Supersonic s 12
Flow: Shock Waves.
Speed of Sound.
Adiabatic Flgw m.CQnstant- sl » 13
Area Duct with Friction- 3
Derivation of Basic Equations. Gz
Fanno Flow in constant-Area 2 14
Duct with Normal Shock Wave.
Rayligh Flow in constant-Area 2 15
Duct with Normal Shock Wave.
ookl s .11
Homeworks 10 pts 1% term Exam 10 pts
Quizzes 10 pts 2" term Exam 10 pts
Attendance 5 pts Final Exam 60 pts
oapdilly alaill jlae .12
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Modern Compressible Flow-3ed (Anderson).

(Gagial) ) Losllad 5l i)

Fundamentals of Aerodynamics,
Th(BookSee.org), [John D. Anderson].
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The course contributes to the following student outcomes:

e Students shall gain clear knowledge about dynamics of mechanisms and
machines.

e Students shall demonstrate the basic understanding of the balancing of
different types of machinery's.

e Students shall demonstrate complete knowledge about wear and friction and
their engineering applications: in belt drives, clutches and brakes. Also,
complete analysis of static and dynamic forces.

¢ Students have an ability to analysis and design the mechanical governors for
a machine.

¢ Students shall demonstrate knowledge about crank effort and flywheel.
Students shall learn a complete analysis and determination of forces, masses
required, etc.

o Students shall demonstrate knowledge about gyroscope motion and couple
and their applications.

o Students shall demonstrate complete knowledge about gears and gears trains,
types, and method of analysis.

e Students shall demonstrate knowledge about universal joints, types, and
method of analysis.
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Introduction to theory of
machines, definitions, basic
concepts, simple mechanisms
and machines.

Fast review on Engineering
Mechanics : displacement,
velocity and acceleration,
relative motion, circular motion,
torque and angular motion,
simple harmonic motion.

Gyroscopes: gyroscopes
application: ships, airplanes,
etc. Gyroscope motion,
Gyroscope couple analysis.

Solved examples and tutorial
sheet #1 + Quiz #1

Mechanical Governors:
Introduction, Types of
Governors, Dead Weight
Governors and Spring loaded
governors: Watt governor,
Porter governor

)

i judl)
(11 ¢ 2)

Hartnell governor, Proell
governor, Complete forces
analysis, Controlling force and
stability, Sensitivity and
insensitivity of governors.

Friction and wear: introduction
to wear and friction
(Tribology), Types of wear and
Friction, Applications of
friction in engineering.

<yleal)

(1<)
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Clutches systems: introduction,
principle of Clutch, Types of
Clutches, positive and Friction
Clutches, Types of Friction
Clutches: Plate or Disc Friction
Clutches, (Single and Multi-disc
Clutches, Cone or Conical
Friction Clutches, Centrifugal
Friction Clutches, Solved
Examples, tutorial sheet #6.

Balancing of Machinery:
Balancing of Rotating masses:
introduction, Static Balance,
Dynamic Balance, Balancing of
rotating masses in same plane,
Balancing of rotating masses in
different planes, Graphical
Method, Analytical Method,
Dynamic Forces in Bearings,

Balancing of reciprocating
masses: introduction,
reciprocating Masses, Methods
for solving problems,

Belts, ropes, and chain drives:
Introduction, Definition and
Applications, Types, Flat, Rope
and V-Belts Drives, Force
Analysis, power transmitted,
Efficiency, Slips

Turning moment diagrams and
flywheels: introduction and
definitions, Crank effort
diagrams, Fluctuation of speed,
Fluctuation of energy,

Course review

22z

13

14

2

15

kall pod A1

Homework

5 pt 15 term Exam

10 pt

Quizzes

10 pt 2" term Exam

10 pt

Attendance

5 pt Final Exam

60 pt

canlly bl jilas .12

Theory of Machines, by: R. S. Khurmi and J. K.
Gupta, First-Edition 2010, and 2021

(Aungiall ) dssllaall §) jaall S

Theory of Machines, by Robert L. Norton, all
editions. Design of Machinery , by Robert L.

(saladll ) At aalyal
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Norton, all editions. Theory of Machines, by
R. K. Bansal. Theory of Machines, by W. G.
Green, Bluckie and Sons Limited. Or any
related books.

N allsa ¢ Ay Y alyal

:J_)an.“ (‘-ul‘ .].

2\.]:....:_,:\.«]\ bl.’hd:d‘ Q\ehr_

tokall 3ey.2

MEC363

:dsd) [ Juaill .3

2024 | au)l

tckagll 138 alae) )64

2024 /04 /14

:Aaliall Hguaall JIKE1.5

(AS) clasgll 2ae /() dsahyall Clelad) 222 .6

sasg 2 [ 4elu 60

(S pud a0 8113 ) uall) jiad) Jgana psl .7
amer.aljerjees@uomosul.edu.iq S iy e
moh 77(@uomosul.edu.iq  4lue cuad daae 3 o
gayshazim1970abc(@uomosul.edu.ig Jielaws) a s ui o
el Calaal .8

Understand various advanced manufacturing metal forming processes
Design of die for metal forming for any forming processes.

Choose machining processing to manufacture any component

Understand to select proper Advanced Manufacturing process for welding
and forging

s Explain principle and applications of advanced machining

alailly adall Ciliaslzind .9
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Metal Forming, Introduction,
Material behavior, Flow stress.
Forming temp.

Rolling Operation, Analysis of Flat
Rolling, Neutral point,

Extrusion Process, Direct and
indirect extrusion, analysis of
Extrusion, impact extrusion

1* term Exam

3o
[

Forging, Open —Die Forging, close
—Die Forging

Wires and Bars Drawing Analysis
of wire drawing, bars drawing

Powder Metallurgy Techniques,
Characteristics of metal powders,
property of Engineering powders,
production of metal powders.

+ 2" term Exam

Advance Welding Processes,
Submerged Arc Welding ,Plasma
Arc Welding, Thermite welding,
Friction welding

h || R W

[SS T S T I &S I I I A oS oS 2 (i o)

ciylgall

(2<=.19)

Numerical Control(NC), Analysis
of NC Positioning Systems, NC
Part Programming .Application of
NC)

Non-traditional Machining
Processes, Electric Discharge
Machining( EDM), Wire Cut ,
Electrochemical Machining
Processes, Ultrasonic Machining

ooaal) s .11

Quizzes

2" term Exam

10 pt

15 pt

1* term Exam

15 pt Attendance

5pt

Reports

S5 pt Final Exam

50 pt
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Mikell P.Groover. “FUNDAMENTALS OF Caiag of Liggial ) dsstlaall 5 sial) i)
MODREN MANUFACTURING _ '
MATERIAL PROCESSES AND
SYSTEM". John Wiley and Sous. 2002.
(can be downloaded from the Course web

page).

B.H. Amsted, Philip F. Ostward and Myron (b)) duasisll anbal
L. MANUFACTURING PROCESSES’
Begman Jhon Willey Sons-Inc 2005.
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e To provide a thorough basis for electrical machines study. To introduce
students to the main parameters and properties of electric and magnetic
fields at low frequencies. To introduce students to the concept of magnetic
circuits and the operational principles and characteristics of transformers.

e To introduce students to the basics of electrical machine construction and
the structure and operational principles of DC machines. To introduce
students to the basics of electrical machine construction and the structure
and operational principles of induction machines.

e To introduce students to the basics of electrical machine construction and
the structure and operational principles of synchronous machines.

e Decide on strategies to be used and assumptions that need to be made.

e Develop a flexible and creative problem-solving ability. Develop their
ability to communicate ideas of science. Develop an expertise in
experimental methodologies.

alally el cibasliud .9
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Electrical machine (magnetic 2 11
field, faraday & Lenzes laws )
D.C machines and DC generators 2 |a
main principles.
D.C motors principles, types and Gyd | 5 |3
speed control methods.
A.C machines / Electrical (41« 1)
transformers & their test 2 |4
methods
Equivalent circuit of single-phase 2 |5
transformers
e 3 —phase transformers and 2 |6
L ygdlly Apagdl Automatic voltage regulator
§ Induction machines & generators. 2 17
Al dilgls Gk
i i Single phase induction motor Shlgall 2|8
Al cilalgll @ Three phase induction motor and (19)
il @ Starter circuit connection to start 2 19
3-phase induction motor
Delta —star staring connection of 2 10
3 —phase induction and Reversal
of rotation direction of 3-phase. 2 |1
Speed control methods 7 12
synchronous motor and the paill 2 13
starting methods
Svnchr, s (B3z<lz)
ynchronous generator principles 2 14
Synchronous generators 2 15
synchronization terms
) 11
Homeworks pt5 1% term Exam 2 ptl
Quizzes 8 pt 2" term Exam 2 ptl
Attendance 3 pt Final Exam pt60

Outilly aleill jalas .12

I J Nagrath and D P Kothari, “Electric Machines™,
McGraw Hill Education, 1st Edition, 2010

(Aangiall ) dplladl) ) jaall i<l




J B Guptha “Theory and performance of Electrical (badll ) iyl anbyall
machiines”, S.K.Kataria & Sons Publishers 14th
Edition, 2009
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Classify Clutch, Brakes, Gears, and another various machine elements.
Calculate the necessary forces, stresses and power flow in a machine.
Design of power screw, study the design aspects of the systems using
power screw like hand press or screw jack or Car jack.

Develop and draw a 3d models of a machine member, develop a stress
analysis using a FEA method available in INVENTOR computer
program.

Use Microsoft EXCEL to automate the design calculations for Clutches
brakes and gears.
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Introduction to Machine Design 2 |1
Types of clutch, How clutch 2 |2
work, Components of clutch
Design of Clutches 2 |3
2 |4
Types of brake, How brake s are i el 2 |5
ety @ work, The components of brake, (21« 1)
Design of Brakes 2 |6
Ayglly el 5 |7
A Aikgs <lylgall
3 G ? 2|8
Slalyll @ (1<)
Ll 2 (9
clS La) |2 o
= Design of Gears by using Leuis = > 11
equation. 3¢z
2 12
Design of Gears by using 2 13
AGMA procedures .
2 14
215
okl s .11
Homeworks 5 pt 1% term Exam 10 pt
Quizzes 10 pt 2™ term Exam 10 pt
Attendance 5pt Final Exam 60 pt
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Shigley’s Mechanical Engineering

Design.
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Mechanical Design, Peter Childs,
.second edition, 2004
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The course is designed to provide students with a

e broad understanding of air pollution science and management, including
environmental engineering principles, risk assessment, and ethical
considerations.

e The course covers the sources and types of air pollutants, their effects on
human health and the environment, and regulatory frameworks for air
pollution control. In addition, the course focuses on material balance for
pollution concentration, air pollution measurement and modeling, control
technologies, and emerging issues in air pollution. Through examples of
calculations, case studies, and group projects, students will develop
practical skills for addressing air pollution challenges in various
industries and contexts. Overall, this course aims to equip students with
the knowledge and tools needed to make a positive impact on air quality

and public health..
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Introduction to Pollution Sources
and types of pollutants Effects of
pollution on human health and the
environment

Regulatory frameworks for
pollution control

Introduction to Environmental
Engineering, Environmental
Ethics, Environmental Risk
Assessment

Material Balance for Pollution\
Concentration Mass balance
equations and calculations
Application to air pollution
sources and control measures
Tutorial sheet No.1 Homework 1

Quiz

Air Pollution Measurement
Monitoring techniques and
equipment Sampling and analysis
of air pollutants Quality assurance
and quality control

Air Pollution Modeling Overview
of air pollution modeling Types
of models and their applications
Case studies in air pollution
modeling

Air Pollution Control
Technologie Overview of air
pollution control technologies

Indoor Air Quality Sources and
types of indoor air pollutants

Effects on human health and
comfort
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Course review 1
2
5
11, el auis
Homeworks 5pt 15 term Exam 10 pt
Quizzes 10 pt 2" term Exam 10 pt
Attendance 5pt Final Exam 60 pt
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Introduction to environmental engineering and
science, 3" edt, Gilbert M. Masters Wendell P. Ela,

PEARSON

Air Pollution, M.N. RAW, H.V. Tata McGraw-Hill
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e Power Plant: The aim of this module is to provide fourth-year mechanical
engineering students with a comprehensive understanding of power plant
operations. Students will learn about steam power plants, including steam
turbines and regenerative methods, as well as cogeneration techniques for
enhancing the Rankine cycle. They will also gain knowledge about boilers,
condensers, and combined power plants.

e Renewable Energy: The aim of this module is to introduce students to
various renewable energy sources and technologies. Students will explore
hydroelectric power plants, wind turbine power plants, and solar energy
systems. They will gain an understanding of the working principles,
components, and operation of these renewable energy systems.

e Pollution: The aim of this module is to raise awareness about pollution and
its environmental impact. Students will learn about different types and
classifications of pollution, as well as the ethical considerations surrounding
environmental protection. They will also examine material balance sources
and their contribution to pollution. Furthermore, the module will cover air
pollution, including its sources, effects, and control measures.

e Critical Thinking and Problem-Solving Skills: Throughout the module,
students will develop critical thinking and problem-solving skills. They will




be encouraged to analyze and evaluate different power plant systems,
renewable energy technologies, and pollution control measures. The aim is
to enhance their ability to apply theoretical knowledge to real-world
situations and propose sustainable solutions.
e By achieving these aims, the module aims to provide students with a solid
foundation in power plant operations, renewable energy technologies, and
pollution control. It aims to equip them with the necessary knowledge and
skills to contribute to the development and implementation of sustainable
energy solutions in the field of mechanical engineering.
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Introduction to power plant 3 1
Introduction
Definition, Power Plant
Classification, Energy and
environment, World’s 3 2
population and world energy
consumption, World economic 3zl
Vapor Power Plant Cycles : 3 3
Slilasey) @ Rankine Cycle (R.C.) Review, [ 2=« 1))
T Deviation of Actual Vapor
A ygillg daagal) P
’{MJ_ st Power Cycle from Ideal Cycle
Al g ks (Real R. C.), Methods Can be el |3 | 4
gl @ . Used to Increase Rankine Cycle (1w,11)
o Efficiency, Reheat. '
adyial Regenerative Rankine Cycle. 3 5
Sl L) € Tutorial sheet No.1 Homework pl 3 6
1 Quiz (3 z)
Binary R.C Introduction to 3 5
binary cycle
Combined gas turbine Cycle 3 8
Tutorial sheet No.2 Homework
2 Quiz) 319
Combined gas turbine Cycle 3 110
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3 |11
Condenser: Introduction to 3 |12
condenser, Types of condensers
and description of condenser 3 |13
components
Hydroelectric power plant The
main elements of hydroelectric 3 |14
power plant, Hydraulic turbine,
Turbine selection.
Course review 3 |15
oaall auii .11
Homeworks 5pt 1* term Exam 10 pt
Quizzes 10 pt 2™ term Exam 10 pt
Attendance 5pt Final Exam 60 pt
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e YUNUS A. Cengel & Michael A. Boles.
“Thermodynamics-an-engineering-
approach-5th-edition

o By R K Rajput “Thermal Engineering 8 Ed
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¢« A.K. Raja* Power Plant Engineering” ,
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