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To develop the capacity of first-year students to predict the effects of forces, moments, and

couples on bodies.

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 Anaysisforces 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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Report 5 pt Final Exam 50 pt
o me (J:.'.'\S\ J.JL«AA . 12

Meriam, James L., and L. Glenn Kraige,
“Engineering mechanics: statics”, John

Wiley & Sons, 2012.
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Hibbeler, RC, “Engineering Mechanics
Statics”, 14th edition, 2016.
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Clearance & Tolerance, Tolerance 2 11
zone diagram
Engineering materials. 2 |12
Physical and Mechanical properties. 2 13
Industrial Safety. 7 | 4
Measuring tools, Metrology 2 |5
Lagdl clilazay) @ Filling and models fabrication 2 16
- . 3&)&.«5\
Llgis dyeslly Turning . 2 |7
b e
) 5 Brilling and grindin (3) > | g
— e | Welding “leal
Al Sl © Metrology lab (2) 219
alS Ll @ Casting and Sand lab. 2 110
Engineering materials/ physical 2 111
properties
2 12
Mechanical properties 2 |13
Production of steel 2 114
Plastic forming of metals 2 |15
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Fundamental of Modern manufacturing By: Mikell

P.Grover
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"NGINEERING DRAWING AND GRAPHIC
TECHNOLOGY", Thirteen Edition, By: THOMAS
E.FRENCH, CHARLES .VIERCK, ROBERT
J.FOSTER
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Engineering An introduction”, eightEdition.
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Part A — Mechanics Principles Basic
Quantities, including:

- State Sl units, and write the
units and their abbreviations
correctly.

- Determine whether a physical
quantity is avector or ascalar.

- Distinguish between
kinematic and kinetic energy.

- Define, calculate, and
distinguish between distance and
displacement, average and
instantaneous speed and velocity, and
average and instantaneous
acceleration.

Newton’s three laws and it is
applications:

- State, explain, and apply
Newton’s three laws of motion.

- Differentiate between static
and kinetic friction, and solve friction
problems.

- State and apply Hooke’s law
for ideal springs

Work, energy and power:

- Define work, and calculate the
work done by a constant force in one
and two dimensions.

- State the work—energy
theorem, and use it to solve problems.
- Apply the principle of
conservation of mechanical energy to
solve simple problems in mechanics.
- Calculate both kinetic and
potential energy.

- Calculate the power

Momentum and impul se:

- Define linear momentum, and
calculate and compare momenta of
various objects.

20




- Express Newton’s laws in
terms of rates of change of linear
momentum.

- Define and calculate impulse

The simple harmonic motion: State,
explain, and apply the simple
harmonic motion

Universal gravitational force:

- Solve problems using
Newton’s law of universal gravitation
and calculate the

gravitation for different locations (i.e.
Earth, Moon, Sun and etc.).

Fluid Mechanics:

- Cadlculate the pressure and
density of fluid at different depth;

- Explain the Hydrostatic
Pressure;

- Explain Pascal’s principle and
the operation of a hydraulic lift;

- Define and describe the
buoyant forces and Archimedes’s
principle, furthermore,

weighing an object immersed in a
fluid;

- Derive the equation of
continuity for fluids;

- Use Bernoulli’s equation to
calculate flow speed and pressure of a
moving fluid for

simple situations

Part B — Electrical Principles Atomic
and its structure:

- Define and describe the Bohr
model of an atom

Define electron, proton, neutron and
nucleus.

- Explain electron shellsand
orbits.

- Explain and calculate the
energy levels.

- Define vaence electron, free
electron and ions.

10

Semiconductors materials:

11

12
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- Explain insulators,
conductors, and semiconductors and
how they differ.

- Define valence band and
conduction band, and compare
between the semiconductor atom and
the conductor atom

Diodes and Transistors

- Explain the electrical symbols
for adiode and diode applications.

- Define the bias and its effect
on the depletion region.

- Define the barrier potential
and its effects.

- Explain the electrical symbol
of atransistor, and describe the basic
transistor operation

Current and Voltage:

- Understanding the
fundamental concepts of current and
voltage.

- Explain the electrical circuit
elements and its objects.

Ohm’s law and Kirchhoff’s law:

- Define Ohm’s law, and
calculate power and energy

- Analyze the electric circuitsin
both parallel and series connections.

- Define Kirchhoff’s law, and
analysisthe electrical circuitsusing
Kirchhoff’s law.

13
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Home works

10% pt Mid term Exam

10% pt

Quizzes

25% pt Final Exam

50% pt

Report

5%t
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0 Physics for scientists and engineers:
An interactive approach. Robert Hawkes,
Javed Igbal, Firas Mansour, Marina Milner-
Bolotin and Peter Williams. 2nd edition,
2019.

0 Fundamentals of Physics. David
Halliday, Robert Resnick and Jearl Walker.
10th Edition, 2014.

0 Engineering Mechanics. Dynamics -
Volume 2. JL. Meriam,

L.G. Kraige and J. N. Bolton. 8th edition,
2015.
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0 Electronic Devices. Thomas L. Floyd.

9th Edition, 2012.

0 Physics for Scientists and Engineers
with modern physics. Raymond A. Serway
and John W. Jewett. 9th edition, 2014..
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Quizzes 10 pt Report 5pt

Assignments S5pt Midterm Exam 10pt

Lab. 20pt Final Exam 50pt
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Computer Literacy BASICS: A 2015
Comprehensive Guide to IC3

Connie Morrison, Dolores Wells, Lisa Ruffolo
Cengage Learning. ISBN: 128576658X

() il an ) yall

Office 2016

IC3 GS5 Certification Guide Using Windows 10 &
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Google Classroom

i A B m Ay S gl

25




:‘)‘)EAM ('uud‘ 1

2 S il il

ol 3ey.2

ME151

dad) [ Jadl) 3

2024 | o

sl 1 alae] Fyl5.4

2024 (04 /15

alid)l Hgeaall JIKETLS

i(AS) lasglh e /((ASD) Lhyall clelud) 2ae .6

sang 4 [ 4el 100

(S pd o 58113 ) pusall il Jghusn a7

ghaidaa.al sarraj 2019@uomosul .edu.ig STVENFNT Y ST PR T

) Calaa) .8

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

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.
Applying the equilibrium principle to smple trusses and frames.

Understand the friction phenomena and the friction force in machine parts.
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Introduction trusses and method to solve.

Joint Method.

Section Method.

Frames and machines + Recitation 1

Application of Frames and Machines.

Introduced the distribution force.

Treats centroid and mass center.

Treats centroid and mass center +
Recitation 2
Introduced Friction

Phenomenon of dry friction

The phenomenon of dry friction +
Recitation 3

Machine application

Moment of inertia+ Recitation 4 +
Midterm exam

Moment and products of inertia of area +
Recitation 5

Course review
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Homework

10 pt Seminar

3 pt

Quizzes

25 pt s term Examl

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.

((@ans of dangial) ) distladll 8y jaall il

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:
» afirm conceptual grasp of the central principles of physics
> an ability to work with the concepts mathematically
» afunctional 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.
equations (logarithm and hyperbolic), linear, non-linear, and rational equations.
Useintegration to find length, area, and volume dimensions for any shapes.
Develop their ability to communicate ideas of science.
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Understand how to estimate the Area 2 11
between curves.
Explain the Indefinite Integrals and 2 |9
the Substitution Method.
Understand the Volumes calculation 2 |3
Using Cross-Sections.
Understand the Volume calculation 2 |4
Using Cylindrical Shells.
Explain Arc Length calculation. 727 |5
) Understand the Areas of Surfaces of s 6
Apasal) wlilanay) @ Revolution.
Algag dayglls Explain The Logarithm Defined as an 2 |7
- Integral. llgal)
L) T3%
. . . . el | 2|8
Al Clalsll © Using Basic Integration Formulas.
QIS)L&A]\ i 2 9
2 |10
Understand Integration by Parts. 2 |11
2 (12
Explain the Trigonometric Integrals 2 113
and substitutions.
2 |14
Understand the Integration of
Rationa Functions by Partial 2 |15
Fractions.
okl puds . 11
Home works 10 pts 1% term Exam 10 pts
Quizzes 20 pts 2" term Exam 10 pts
Attendance +5 pts Final Exam 50 pts
o J..\ﬂb VJ’.'.'\S\ JJLAA . 12

Calculus and Analytic Geometry by George

B. Thomas, any edition.

(@ang of dangial ) Distladll 8 jaall il

Calculus and Analytic Geometry by George

B. Thomas, any edition.
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To develop the capacity of first-level students to recognize types of metals, their
properties, and applications.

To understand the analysis of metals properties, enrich students knowledge, and
develop their skillsin 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.

L earning about the heat treatment of steels and their applications.
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Introduction to Materials and Properties. 4 1
Mechanical properties include strength, 4 )
ductility, toughness, and hardness.
Atomic structure, atomic bonding in 4 3
materials. Miller indices.
Solidification of metals and alloys. 4 4
Cooling curves, types, and 4 5
constructions. 4l
Phase diagram for alloy systems. (1) 4 6
Saall lilaiall Thermal equilibrium diagrams (solid ed | 4 | 7
et el s,k | solution type).
ﬁ' ) e | Thermal equilibrium diagrams (1<) s | g
= ';:-‘*U“ ) (combination type).
S Thermal equilibrium diagrams (simple P
eutectic type)
Iron-carbon system (steels). 4 110
Iron-carbon system (relation between 4 |11
carbon content, microstructure, and
mechanical properties) 4 |12
Iron-Carbon system (cast iron 4 |13
Heat treatment of steel (1) 4 |14
Course review 4 |15
okl pudd . 11
Homework 5pt Term Exam 20 pt
Lab 15 pt Final exam 50pt
Quizzes 10 pt
A2
"Fundamentals of material science and engineering”, Ciang o Lngidll) duslaal 5y jaall il
William.d.callister, 4th ed., John weily & sons, 2012, (S0 Ol Aepatal) Rl 32
U.SA
Engineering metallurgy”, R. A. Higgins, part |, 6th ed, (Loleaal ) &yl aabyall
London.
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I brahim Dincer, Azzam Abu-Rayash, Energy
Sustainability, Elsevier (2019)

MEHMET KANOGLU, YUNUS A. CENGEL, and
JOHN M. CIMBALA, Fundamentals and Applications
of Renewable Energy , Mc Gra Hill (2020)
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Robert Bennett Dunlap, Sustainable Energy, Second
Edition (2017)
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Distinguish between dependent, independent, and integral essays.

Find the topic and the thesi s statement of short eassys.

| dentify the main ideas from the body paragraph.

Find the supporting details from the introduction paragraph.

Find the supporting details from the body paragraph.

Draw an outlineto link the ideas, supporting details, and easytopic.
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Distinguish between dependent,
independent, and integral essays. 2 |1
Find the topic and the thesis
statement of short eassys. 2 |2
|dentify the main ideas from the
body paragraph. 213
Find the supporting details from ) |4
the introduction paragraph.
Find the supporting details from
g Clasy) o the body paragraph. 215
Llgdy dyedlly Draw an outlineto link the el
L) ks | ideas, supporting details, and ; > |6
Al il ® easytopic. (2<)
@lSlaadl @ Make notes in response to easy ) | 7
guestion to create main ideas
Build the body paragraphs based on 218
main ideas and supporting details. 2 19
2 |10
Write an introduction paragraph > 11
based on the main ideas.
2 |12
Enhance the smoothness and fluency 2 113
of an essay by employing transition
words and sentence starters. 2 |14
Course review 2 115
BE AT |
Home works 5 pt 1% term Exam 10 pt
Quizzes 10 pt 2" term Exam 10 pt
Attendance 3pt Final Exam 60 pt
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Soars, J., 2012. New Headway pre-
intermediate student's book.
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Hashemi, L. and Murphy, R., 2004. English
Grammar in Use. Supplementary exercises.
Cambridge.
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Engineering Mechanics: Dynamics -

Volume 2. J.L. Meriam, L.G. Kraige and J.

N. Bolton. 8th edition, 2015

(a5 O Apngiall) 4 sllaall 5 ) jaall (i

Engineering Mechanics’ Dynamics”, R.
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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 motion- Euler’s,
Bernoulli’s, and work-energy equations.

Apply Impulse - Momentum principles and applications.
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An introduction to the fundamentals
of fluid mechanics, basic concepts 201
and applications
Compressibility and elasticity 27102
viscosity 213
Viscosity- tutorial 21 4
surface tension, capillarity, vapor 25
pressure
Pressure applications and 2| 6
Taagl) cilbilasiay) @ measurements
A Forces on immersed bodies - plane 4 el
Alesy Leddls surfaces P ( li) 207
L) s | Forces on immersed bodies - plane 218
surfaces - tutorial <bleal
Ayl Claalgll @ _ .
Forces on immersed bodies - curved (1<) 219
QIS @ surfaces
Forces on immersed bodies - curved s o
surfaces - tutorial
Introduction to fluid motion — basic s i1
concepts, Conservation of mass
Equations of motions- Euler’s and 7 12
Bernoulli’s
Work-Energy Equations 2113
Work-Energy Equations - tutorial 7 14
Course review 2115
BE AT |
Home works 5 pt 1% term Exam 10 pt
Quizzes 5 pt 2" term Exam 10 pt
Attendance 5pt Final Exam 60 pt
Participation 5pt
o J..\ﬂb VJ’.'.'\S\ JJLAA . 12
Elementary Fluid Mechanics Vennard and Street. Caaag of dagiall ) dsthaall 5 i) il
6thedition, 1982. )
Fluid Mechanics 5" edition Frank M. White. 1999. (D3bad) ) ety gabyal
) adlsa ¢ A5y FSY) aalal
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Yunus A. Cengel and Michael A. Boles.
Thermodynamics: An Engineering Approach, 7th Ed.

McGraw Hill, 2011.
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Borgnakke, C. and Sonntag, R. E., Fundamentals
of Thermodynamics, 7th Ed., John Wiley & Sons,

20089.
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Introduction- Strength of Materials. 2 1
Simple Stresses and Strains. Thermal ’ ’
Stresses.
Shear stress and shear strain; Allowable ) 3
Working Stress.
; Compound bar subjected to external ) 4
load; Equivalent or combined modulus.
Compound bar subjected to temperature ) 5
change; Problems.
clilaiy) @ Shearing Force and Bending Moment i ) 6
: 49
Aaelly sl Diograns - g
- Point of Contraflexure; Relationship (1)
i) Ll s between S.F. and B.M. and intensity of e 2 7
il @ @21 |oading. “‘:
Ayl Limitations of the simple bending theory; (1) 2 8
) Problems. 2 9
Q\SJN\ L4
2 10
Bending and shearing stresses. 2 11
2 12
Introduction; Simple torsion theory. o) 13
Composite shafts -parallel connection; ) 14
Power transmitted by shafts, Problems.
1st Term Examination 2 15
L Ral) audi 11
Homework 5 pt 1% term Examz 20 pt
Quizzes 10 pt
Attendance 5 pt Final Exam 60 pt
U.M:I Jid\j ELC\S\ JJL&AA . 12
E. J. Hearn. “Mechanics of Materials. (ns o Lagid ) Lsllad 5, jial) i)
R. C. Hibbeler. “Strength of Materials. (Labaal) ) Al aalyall
i) adlse ¢ daig S anlyall

52




:))Bud\ au.\\ -1

Calaall

ol 3ey.2

ME205

:2ad) [ Jeadl) .3

2025-2024 [ GaAll

thasl) s dlae) fuyli.4

2024 /02 /07

dalidl ) gemall K& 5

H(AS) @las gl dae /(ST Al pall cile Ll 22e 6

3135 /4elu 125

(S and Cya SIS ) 52 ) g s ansl .7

Email: Ahmed.n.rashid@uomosul.edu.iq 25 ) a8l deal

yiall Calaal .8

al) Aakail g 4papal) Galeall 450N @liludl dakail o) il e Ca el e ZAG) dls yall (OUa 5,08 5ki o
Sl 3 5l agd 5 OUall il gy phad

Aguaig ailpdai g Sl 3V il 4 ) all Cladleall (& Ul ) jlga g okt
) Y il o e g Ll LG agd

Al Galaall g eliband) g sl jue alaal) agd

(Ol 4 g5 T e Al o) g3l 4 jlie

il 5 cpalaall 4 5l Clial gall 5 ey sill Ll oplaall (8 agh

alaslly adal) lasilind .9

Loy ¢dgapaall polaall il el ale 3 AU (5 stsal) (i 8 yma 3 33 ) 5 ) sall 038 Cags Loagl iy
Jiah ol Fpunigl) cliglaill g gyl pal) clalledl s S0 AN bl Al @l
8 sall (e Al 15 e o el o GOl aan 85 ) 5l 03gd Al duagl yiuY)
ool L il el olaall By peanall dl) et 2 <Al gl jlee i () A8l chondl 1 5l
el dnl) Y 33 ABBa) a5 il (e Ul (St Il Antl g Lol AilSall Gl 53N

Lkt s lpailiad 5 alaall

53




AN 4L 10

e Sl o S . . i) Sl A | .
ﬁlg-i-\l\‘\.ﬁi)h Ph.d\‘\.ﬁg)h &y.a‘yd\‘g\ 3aa gl ) Ph:.i' bl cle ) € 5o
) Olaall AN elilanal) dadasl
Oladal PR .
4,k Gl jualas Lyaall 4 1
ey
N “ AN nE A oo
Olaial o e PR R RETIRE N 8 2.3
=
olaial
ey S e e i) jualic : SiLudl Y il
ol st Ay, O jualaa Lpnigh clipdaill 5 iy ) jall clallaall 8 4-5
—— - Ll
. o bl Akl ALl 3L =
&m&a\é.m\ @JL; &_a\).ala.a Laaall e il s oladl) (3g_1 1g_1) 12 6-8
g N at Jaladll (p3las S
g'_\.;\} M)Ja.\ &.1\).;4\;4 1-4—)):\9} QJ\.’.‘J\ 0 g 8 9-10
Oladial R i e
Al Gl palas Olaal) 4y 585 iyl 8 11-12
s
Gl Ak ) e, | Ol O 8 | 1314
s
kel 44 gall Clial gal)
Oladial R ‘ i
dy ks @l palaa bl 4 15
ey
L Ral) s 11
%10 Glaadg
%10 Laasdl) clilanay)
%10 S
%10 el
%10 il lanaY)
%50 & 5a2 Afl

L)‘f)ﬂb (J:.:J\ JJLAAA 12

Fundamentals of material science and
engineering”, William.d.callister, 4th ed., John

weily & sons, 2012, U.S.A

(cans Of Aungiall ) Asslladl 5, all i

Engineering metallurgy”, R. A. Higgins, part],
6th ed, London
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Technology of engineering materials, M. Philip
& W. Bolton, BH, 2002, London.
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Engineering Drawing and Design — David A. Madsen¢

1989.
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Mechanical Drawing Board & CAD Techniques —

McGraw-Hill Education¢ 1997.

Machine Drawing — R.K. Dhawan: 2008
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Cengel, Yunus A. (2006). Fluid Mechanics
Fundamentals and Applications. McGraw-Hill Higher

Education
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Yunus A. Cengel and Michael A. Boles.
Thermodynamics: An Engineering Approach, 7th Ed.
McGraw Hill, 2011.
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Borgnakke, C. and Sonntag, R. E., Fundamental s of
Thermodynamics, 7th Ed., John Wiley & Sons, 2009
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J. Hearn. “Mechanics of Materials 1: (Strength of
Materials), An Introduction to elastic and plastic
deformation of solids and structural materials “, 3rd,

2010.
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R. C. Hibbeler. “Strength of Materials™. 12th edition or
any new edition 2012. (Can be downloaded from the

Course web page).
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J. Hearn. “Mechanics of Materials 1: (Strength of
Materials), An Introduction to elastic and plastic
deformation of solids and structural materials “, 3rd,

2010.
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R. C. Hibbeler. “Strength of Materials”. 12th edition or
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Homework#1 ures Spec1al fur.lctlons. Gamma function 3 1
with solution of problems.
lectures '
Quiz ?olut}on of problems on Gamma 6 2.3
unction.
Homework#2 lectures | Beta function with solution of problem 6 4-5
lectures ' -
Quiz Solut¥on of problems on Beta i jaal) 3 6
function. o
First term lectures | Partial differential equations PDEs (21 1) 6 7.8
exam el
. lectures | Laplace equation and its solution
Quiz with solution of problems. (2= | 9-10
Problem- based | lectures | Complex number, complex plane 3 11
learning exam
Quiz lectures | The polar form of complex numbers 3 12
lectures '
Second term exan Integer powers of Z, roots, solution 6 13-14
of problems.
lectures | Course review 3 15
ooRal) iy 11
Task Weight (Marks)
Homework 5 points
Quiz 10 points
Problem-Based Learning exam 10 points
First Term Exam 7.5 points
Second Term Exam 7.5 points
Final 60 points
Total 100 points
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Erwin Kreyszig, Herbert Kreyszig, and
Edward J. Norminton, "Advanced Engineering
Mathematics", Tenth Edition, John Wiley &

Sons, 2011.
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K. A. Stroud and Dexter ]. Booth, “Advanced
Engineering Mathematics ", Fourth Edition, Palgrave

Macmillan, 2003.
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Students shall gain knowledge about mechanisms and machines.

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

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 essential methods. Analytical, graphical, and vector methods.
Students can use the techniques, skills, and modern engineering tools necessary for
engineering practice (2D and 3D WM, Solid Work, Inventor software).
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Introduction to the theory of machines 2 |1
and Engineering Mechanics.
Position analysis in machines and
mechanisms, solved examples, tutoria
sheet #1. 2 |9
Velocity analysis in machines and
mechanisms, solved examples, tutorial 2l
sheet #2. ]
Accel eration analysis in machines and (17)
mechanisms. Acceleration of Block > |3
Sliding on Rotating Link. Forcesin
Links.
Loagd) clilanay) @ Anaytical or algebraic Methods of 7 |4
o accelerations
dlgig 4 gl 2 |5
Al ki | Tooth gears and force analysisin spur ’ |6
Aol il ® gears. Solved examples.
el sl Second Examination 2 |7
QIS)L&A]\ i
2 |8
Solved examples and tutorial sheet #3.
2
<ilylgal) ?
(1) 2 10
Cam types and follower mechanisms ' 2 |11
2 12
Types of desired motion, method of > 113
analysis, and designing of cams profiles.
Examination 7 114
Course review 2 115
BE AT |
Home works 5 pt 1% term Exam 10 pt
Quizzes 10 pt 2" term Exam 10 pt
Attendance 5pt Final Exam 60 pt
wf)ﬂb ?Lﬂ\ JJL‘AA .12
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Theory of Machines, by: R. S. Khurmi and J. K. Gupta,
First-Edition 2010, and 2021
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Theory of Machines, by Robert L. Norton, all editions.
Design of Machinery , by Robert L. Norton, all editions.
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Electrical machine (magnetic field, 2 1
faraday & Lenzeslaws)
D.C machines and DC generator's main 2 |9
principles.
D.C motors principles, types, and speed 2 |3
control methods.
A.C machines/ Electrical transformers 2 |4
& their test methods
Equivaent circuit of single-phase 2 |5
transformers
Loagdl cililaziey @ 3-phase transformers and Automatic s |6
i voltage regulator
Lleds dyedlly Induction machines & generators. pdl TS
Al &% ["Single-phase induction motor Bret) 7 g
el cilalgl @ Three-phase induction motor and
et te Starter circuit connection to start 3- 2 19
Sl phase induction motor
Delta—star staring connection of 3- 2 110
phase induction and Reversal of
rotation direction of 3-phase. Speed 2 |1
control methods 7 112
synchronous motor and the starting IE
methods
Synchronous generator principles 2 114
Synchronous generators 2 15
synchronization terms
Rl s .11
Homeworks pts 1% term Exam 2 ptl
Quizzes 8 pt 2" term Exam 2 ptl
Attendance 3pt Final Exam pt60
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I J Nagrath and D P Kothari, “Electric Machines”, McGraw
Hill Education, 1st Edition, 2010
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J B Guptha “Theory and performance of Electrical machines”,
S.K.Kataria & Sons Publishers 14th Edition, 2009
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e Choose machining processing to manufacture any component
e Estimate the machining time for the milling and drilling process.
¢ Understand finishing processes.
e Choose awelding machine for welding metal.
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Introduction to workshop technology 9 1
occupational safety
Turning and related operations 2 2
2 3
Drilling O [ : :
rillin eration
g Op ) 5
Welding Processes 27 16
Oxyacetylene Welding o) 7
e | | el 1o 8
Jaagll cililanay) @ * Milling operations (B 249
o 2 9
ilte gl ;
e el M easurement tools and how to use ) 2 1o
LAl them (2 C)
L5l sl @ Filing Operation 7 111
clSlad) @ _ _ 2 |12
Scraping machines
2 |13
Mid-semester Exam 7 14
Course review 27 115
okl pudd . 11
Classwork 15 pt 1% term Exam 25 pt
Quizzes 10 pt Final Exam 50 pt
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B.H. Amsted, Philip F. Ostward and Myron
L.” MANUFACTURING PROCESSES’
Begman Jhon Willey Sons-Inc 2005.
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i st
Ak
e st It's a wonderful world! 2 | 12
e
Ly
Syl Auxiliary verbs 2
Rk do, be, have p7
asd | RS Naming the tenses
N ) Present, Past, Present Perfect p7 3-4
i 4 e Questions and negatives
What did you do last night?
Cows don't eat meat. p7
Ak
iy Get happy! 5
Samenss
Ly
Slnslae | present tenses 2
) “-JJL‘-‘“ Present Simple el
B Does she work in a bank? p15 6-7
Yy Rt Present Continuous (2<)
Qs Is he working in France at the moment?
pl5
&l judalag Simple or continuous? 2
i ks She usually drives to work, but today
dyapuin 53 g she isn't driving. She’s walking. pl7
dman g Present passive 8
4 e s We are paid with the money people give.
Children are being treated with a new
kind of medicine. p18
. a9 cling taics B
(hatd hanes S
L pars
Slyalae | past tenses 2
) “'JJ%"‘” Past Simple and Continuous
anass He danced and sang. 11-12
R He was laughing when he saw the baby.
A p23
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Gl palae Past Simple and Past Perfect
g ks [ didn't laugh at his joke.
Olaie) | dsusgis Why? Had you heard it before? p24 1314
% :\-,-,u-m»} Past Passive g
Ay A Farewell to Arms was written by
Ernest Hemingway. p27
ks
dapagiy dle daal 15
damans g
4 s
el Jladay) 2 16
ol w11
%10 2R
%10 Laagdl lilasa)
%20 had Chad (il
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Liz. John. Soar, Mike. Sayer “The New
Edition The New Headway Intermediate
Student Book™, or any new edition. (Can be
downloaded from the Course web page).

(ans of Aeneidl ) Zuglladl 5, il S

Liz. John. Soar, Mike. Sayer “Any New
Edition The New Headway Intermediate
Student Book", or any new edition.

(Loleaall ) &yl gabyall
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2 (12
osdigall Lgdle dilatis 3l Clalall aal 2 113
osdigall g o il (Al Cilagil) 2 114
salall m‘_)a 2 115
okl puds . 11
Home works 5 pt 1% term Exam 10 pt
Quizzes 10 pt 2" term Exam 10 pt
Attendance 3 pt Final Exam 60 pt

wf)ﬂb fhj\ JJLAAA .12
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Basic Definitions of Compressible Flow.

Introduction to Aerodynamics.

Governing equations for Inviscid Flow Compressible Flow and AirFail.
Review of Vector Relations.

Models of the Fluid Control Volumes and Fluid Elements.

An Application of the Momentum Equation: Drag of atwo Dimensional Body.
Path Lines, Stream Lines, and Streak Lines of Flow.

Angular Ve ocity, Vorticity, and Strain.

Relationship Between the Stream Function and Velocity Potential.
Some Aspects of Supersonic Flow: Shock Waves.

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

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

Basic Definitions of Compressible

Introduction to Aerodynamics.

Governing equations for Inviscid Flow
Compressible Flow.

AirFoail.

Review of Vector Relations.

Models of the Fluid Control VVolumes
and Fluid Elements

Body.

An Application of the Momentum
Equation: Drag of atwo Dimensional

- Lines of Flow.

Path Lines, Stream Lines, and Streak

Angular Velocity, Vorticity, and Strain.

Shock Waves.

Relationship Between the Stream
Function and Velocity Potential.
Some A spects of Supersonic Flow:

Speed of Sound.

Equations.

Adiabatic Flow in Constant-Area Duct
with Friction-Derivation of Basic

Fanno Flow in constant-area Duct with
Normal Shock Wave.

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

(NS (S RN N \S BN I S I B \C T B )

AN || K] W [

\S]

(21 ¢ 1)

10

11

NS RN \O T I SR N \S I I S}

12

13

14

15

DRl s

Homeworks

10 pts

18t term Exam

10 pts

Quizzes

10 pts

2" term Exam

10 pts

Attendance

5 pts

Final Exam

60 pts

85




U“"f)ﬂb (51’:\5\ JJL&AA 12

Modern Compressible Flow-3ed (Anderson).

(Agiall ) Dosllad 5, il 5

Fundamentals of Aerodynamics, Th(BookSee.org),

[John D. Anderson].
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Fundamentals of material science and
engineering”, William.d.callister, 4th ed., John

weily & sons, 2012, U.S.A

(@ang of dangial ) Distladll 8 jaall il

Engineering metallurgy"”, R. A. Higgins, part |,
6th ed, London

(abaal) ) dusti ) galyall

Technology of engineering materials, M. Philip &

W. Bolton, BH, 2002, London.
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e Numerically obtain the solution of
equation by iteration.

e Find the solution of system of
linear equations using numerical
technique.

e Beableto make curvefitting.

e Make numerical integration and
numerical differentiation.

e Obtain numerical solution for first-order differential equation.

Loahyal) salal) cilaal

alailly adatl) linsilind .9

The main strategy of this semester is:

1. Understanding the limits of accuracy and errors, as numerical analysis teaches students how
to estimate errors resulting from numerical approximations and how to control them to achieve

accurate and reliable results.

2. Finding numerical integrations and derivatives, asin cases where functions are complex,
numerical analysis methods can be used to estimate the values of integrals and derivatives.
3. Solving large systems of linear equations, as mechanical engineers face large systems of
linear equations in fields such as fluid dynamics and heat transfer, where numerical analysis
offers effective methods for solving these systems.

Laiay)

ol s .10

89




punil) Ak

4k ks
ala)

gyasall g Basgl) am

alal
Augllaal)

Slelad)

&gy

Homework

lectures

Concept and role of the numerical methog
in engineering, approximations, and error
the definition of round-off error and
truncation

error, absolute and relative error.

Quiz

lectures

Numerical Solution of Nonlinear
Algebraic Equations (Roots of
Equations): Bracketing Methods
(Bisection, and False-Position
method).

Quiz

lectures

Open Methods (Newton-Raphson and sg
method).

Quiz

|ectures

Numerical Solution of linear algebraic
equations (system): the difference betwe
the direct and indirect methods, Singular
and

ill/well-conditioned system, Partial and
complete Pivoting, Convergence Criteria
Jacobi iterative method.

Quiz

|ectures

The Gauss-Seiddl iterative method, Gaus
Seidel iterative with the relaxation factor]
method.

Exam

|ectures

Numerical Integration: Trapezoidal Rule
Simpson’s 1/3 Rule

Problem-
Based
Learning
exam

|ectures

Numerical Differentiation: Taylor series
truncation error, The approximation of th
first derivative (FDA, BDA, and CDA),
approximation of the second derivative
(FDA, BDA, and CDA).

Homework

lectures

Numerical Solutions of Ordinary
Differential Equation (ODE): Classificdti
of Differential Equations (Initial Value
Problem"IVP" and Boundary Value
Problem"BVP"), The

numerical methods for solving the IVP
(Euler’s method and modified Euler’s
method)

Quiz

|ectures

Fourth order Runge-K utta method for
solving

the IVP, Numerical solution for Systems
ODEs with the two methods above.

Exam

lectures

Curve Fitting: Classification of Curve
Fitting (Regression and I nterpolation), th
concepts of regression, and Least Square
Criterion, Linear Regression.

4 el
(31« 1)
iyl

(2<)

Week 1

Week 2

Week 3

Week 4

Week 5

Week 6 & 7

Week 8& 9

Week 10 &

11

Week 12

Week 13 & 14
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Weight (Marks) Task

5 points Homework

10 points Quiz

10 points Problem-Based Learning exam
7.5 points 1st term Exam

7.5 points 2nd term Exam

60 points Final Exam

100 points Total

Lﬂf)ﬂb (QLC\S\ JJLAA 12

Erwin Kreyszig, Herbert Kreyszig, ((caas o duagial ) Gaglladl) 5y soall il
and Edward ]. Norminton,
"Advanced Engineering
Mathematics"”, Tenth Edition,
John Wiley & Sons, 2011.

Steven C. Chapra and Raymond P. (Lbaall ) duwsiyl) galyall
Canale, “Numerical Methods for
Engineers: With Software and
programming Applications”,
Fourth Edition, 2003.

(oee ol dalal) E ) Lgr sy A B3l aalyally S
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Know the principles of Design of Machine Elements

Estimate the required properties of the materia used in machine elements design
Classify, Caculate and analyze the stresses induced in Machine elements.
Define type of failure resulted in Machine el ements.

Design of shafts.

Design of keys and coupling.

Design of belts.

Design of chain.

Design and selection of bearings.

Design of welded, riveted and bolted joints.

Design of power screws.

Design of springs.

Design of pressure vessels.

olailly el cibiasfid .9
atlaney)  ® Clyealaa "
clSled " e claals
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Review of Design consideration 7 11
(Introduction to the Design of Machine
Elements and Course Outline 2 ]2
Structure, Materials, Stress and 2 13
Deformation Analysis, Combined
Stresses and Mohr's Circle, Failure 2 14
theorems and
Design for Different Type of Loading) 2 |5
Lagall lilanay) @ Examples of real-world applications. 4 yaall 2 16
Aleis Asyglly Design of belts (2) 2 |7
i) @»bi | Design of chain <l > | g
Al cilalgl) @ Design of Key and spline shaft (1) o
Skl ¢ Design of shafts 2 110
ASME design code for transmission
shafting 2 1
Design and selection of bearings 7 112
Design of boltsand nuts 2 113
Review of course subjects 2 14
Design of shafts 2 15
Rl s 11
Home works 5 pt 1% term Exam 10 pt
Quizzes 10 pt 2" term Exam 10 pt
Attendance 3pt Final Exam 60 pt

L)‘fjﬂb (Aﬂl\ JJL«AA 12

Design of Machine Elements by V. B.

Bhandari

(c3ns O Aungiall ) Assllaal 5 iall Sl

Machine Element in Mechanical Design by

Mott

(Lobaal) ) Ayl aalyall
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The course contributes to the following student outcomes:

¢ Students shall gain knowledge about the dynamics of mechanisms and machines.

¢ Students shall demonstrate a basic understanding of balancing different types of
machinery.

¢ Students shall demonstrate complete knowledge about wear and friction and their
engineering applicationsin belt drives, clutches, and brakes. Also, it provides a complete
analysis of static and dynamic forces.
Students can analyze 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.

olailly el cibiasfid .9
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S L " e claly "
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Introduction to the theory of 2 |
machines,
Fast review on Engineering 2 |9
Mechanics
Gyroscopes: gyroscopes application 2 13
Solved examples and tutorial sheet #1 2 |4
+ Quiz #1
Mechanical Governors 2 |5
Controlling force and stability,
Aasd) cllanay) @ Sensitivity and insensitivity of 2 |6
governors. 48 yadll
dilgg dayealls Friction and wear. .
Ll S Cl utches_systems, Solved Examples, (11 2) 2 |7
) i and tutorial sheet #6. <y lgal)
Lyl sl @ Balancing of Machinery: (19) 218
S L) @ Method, Analytical Method, Dynamic '
Forces in Bearings, 219
2 |10
Balancing of reciprocating masses: 2 |11
2 |12
Belts, ropes, and chain drives 2 113
Turning moment diagrams and 2 114
flywheels
Course review 2 115
Ral) audi . 11
Homework 5 pt 1% term Exam 10 pt
Quizzes 10 pt 2" term Exam 10 pt
Attendance 5pt Final Exam 60 pt

wf)ﬂb elaﬂ\ J.JL«AA .12

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

(Bungial) ) Austlaal) 5y 2l oS

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

(Lladl ) st anbyall
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J. Hearn. “Mechanics of Materials 1: An
Introduction to elastic and plastic
deformation of solids and structural
materials “, 3rd edition, 2010.

((ns of Lmgaall ) Auslladl 5 jiall i

R. C. Hibbeler. “Strength of Materials”. 12th
edition or any new edition 2012. (It can be
downloaded from the Course web page.)
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> Internal  Combustion Engines. Applied (s o Lagiall ) Diglladll 5y j2all i<l

Thermosciences, Allan T. Kirkpatrick, John wiley
& SonsLtd. 4" edition, 2021.

>

>

Principles of combustion, Kenneth Kuan-yun Kuo,
John wiley & Sons, Inc. 2" edition, 2005.

Engineering Fundamental of the Internal
Combustion Engines, Willard Pulkrabek, Prentice
Hall. 1997.

Internal Combustion Engines Fundamentals, John (taall ) Aatyll aa)yall
B. Heywood, John wiley & Sons, Inc. 1989.

Fuels and combustion, Sharma, S.P., and Chander
Mohan, Tata McGraw-Hill Publishing Co., Ltd ,
New Delhi 1987.
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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 how to select the proper Advanced Manufacturing process for welding and
forging

Explain the principle and applications of advanced machining
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Metal Forming, Introduction, Materia
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

Forging, Open —Die Forging, close —-Die
Forging

Wires and Bars Drawing Analysis of
wire drawing, bars drawing

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

+ 2™ term Exam

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

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

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

\]

[NOJ I O R (O I I \O B B O}

N DN ||V

10

11

12

13

2

14

2

15

DRl ans

Quizzes

10 pt 2" term Exam

15 pt

1% term Exam

15 pt Attendance

5 pt

Reports

5 pt Final Exam

50 pt

U“‘;’me (J:.'.'\S\ J.JL«AA 12

Mikell P.Groover. “FUNDAMENTALS OF MODERN
MANUFACTURING _ MATERIAL PROCESSES
AND SYSTEM". John Wiley and Sous. 2002. (can be
downloaded from the Course web page).

(@ang of dangial ) Distladll 8 jaall il

B.H. Amsted, Philip F. Ostward and Myron L.’
MANUFACTURING PROCESSES’ Begman Jhon

Willey Sons-Inc 2005.
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Define the sun and solar radiation, solar angles, and the direction of incoming solar
radiation.

Perform the calculation required to determine the direction of the sun’s rays at any
given location, date, and time.

Know the solar radiation spectrum and its main divisions and the percentage of energy
included in each division,

Define the beam and diffused solar radiation.

Calculate the solar radiation intensity received on atilted surface.

Classify the applications of solar energy

Classify solar collectors and the working principle of each class.

Do the optical and energy analysis of flat plate solar collectors.

Classify and describe the solar water heating systems.

Classify and describe the solar air heating systems

Understand the working principle of photovoltaic solar cells (PV cells)

Understand the PV arrays and modules.

Classify the solar thermal power generation plants.

Understand the working principle of concentrated solar collectors

Do the optical and energy analysis of the parabolic trough solar collector.

alaily alal) a9

103




cllasy) * <l palae
S lad " Alye claly ®
e "
oorall &y .10
danyh alaill il 3 ERE
i) day ) agall aul .
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The sun; relative relation between the
sun and earth (solar angles), solving 2 |1
examples
(Tutorial sheet No.1) H.W1
Cadculation of shaded area on a given
surface. Solving examples 2 |2
(Tutoria sheet No.2) H.W2
Solving tutorial sheets1 & 2. 2 |3
Solar spectrum and solar constant,
solar radiation; solar radiation ) |4
received by atilted surface;
measuring solar radiation.

Solving sheet No. 3 215
Laagd) clilaiay) @ Solar collectors, classification, 4 el
A working principle of each class, .
Auless Lelly optical and thermal analysis of flat (1) > |6
L) s,k | plate solar collector, worked <l ylgall
Ayl clalgl) @ * examples, 1
iall il (Tutorial sheet No.4)  H.W4 (1<)

ISl @ Solving sheet No. 4. 7 |7
Describing Solar water heating 2|8
systems & solar air heating systems 2 |9
Semi Final exam 2 |10
Photovoltaic cells and arrays, PV- 2 |11
power > 12
Generating system. 2 113
Working principles of concentrated
solar collectors and solar thermal 2 |14
power generating plants.

Course review 2 115
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Homework 5pt Mid term Exam 20 pt
Quizzes 10 pt
Attendance 5pt Final Exam 60 pt
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((cns of dungiall ) Ausllaal 8, el 5

Solar engineering of the thermal process, Duffie John
A. & Beckman Williams A., WILEY, 4th ed., 2013
Solar energy engineering: processes and systems.
Kalogirou Soteris A., Elsevier Inc., 1st ed, 2009.
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Understand the vibration and its effects (advantages and disadvantages) on the human
body and machines.

Recognize the vibratory systems (components and physical effects)

Determine the degrees of freedom and generalized coordinates

Derive the equation of motion using different methods (free body diagram, energy, and
equivalent methods)

Cdculating the natural frequency of the system

Evaluate dynamic behavior based on initial conditions
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Briefly review the principles of
dynamics .Basic definitions and 2 |1
concepts of mechanical vibration.
Dynamic behavior of vibratory 2 |9
systems
Classification of oscillation.
Reduction of mechanical system s |3
vibration.
Spring-mass system and pendulum.
DOF and generalized coordinates. 7 | 4
Components of vibratory systems.
i o The equivalent of spring, mass, and 2 |5
Laasdll clilaiay) @ damper sysiem. e
Algig 4 yedlls Examples of real-world applications. y 6
) \
LA @ | Free, un-damped vibration of asingle (1) 2 |7
Ayl gl ® degree of freedom system. il
) B Derive EOM and calculate the (1) 2 18
Gl @ system's natural frequency based on
ICs. 219
_— . 2 (10
Free damped vibration of single
degree of freedom system. (Viscous, 2 |11
coulomb, and hysteretic damping). > |12
Forced un-damped vibration of single » 113
degree of freedom systems.
Forced damped vibration of single 2 |14
degree of freedom systems.
Course review > |15
ol s 11
Home works 5 pt 1% term Exam 10 pt
Quizzes 10 pt 2" term Exam 10 pt
Attendance 3pt Final Exam 60 pt
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Mechanical vibrations, ANIL V. RAO, 2009,
University of Florida, USA

((ny of dngiall ) dsstlaal) 5y al oSl

Mechanical Vibrations, Singiresu, S. Rao,
fourth (Revised), 2005, Prentice-Hall, NJ,
USA.

(abeaal) ) dusti) galyall

SN Blsa ¢ g SN palyal

108




:J‘)M‘e.ua\ .1

2l 3l i

:sz.d\ )AJ2

MEC402

daud) [ Jadl) 3

2025-2024 | )l

iciasll 13 alae] &)6.4

2024 /8 /6

daliaddl | geaall JKET 5

(A) @las gl e /(ST Al il cle bl e 6

3aa 52 /4elu 30

(S and (g0 JSHIA ) ad oAy jall g sa andl .7

dazill 3 58 dea
Email: @medfalneama@uomosul .edu.iq

B gl gl g iy i apaiie

i) ¥ alea (pe AUl 2 g8 o1 ) &) sedl At Oluse

.G aal! C:"J" Jalasi g ¢ 8l A a8 6l ) o sed) daus Cliaa (dnlzdll (3) yia) Alales 4li<e
_@aﬂ\3)}3]\4@)&}&\)@‘-3}5}“3)}3&.‘;30

é\)ﬁ;ﬁ“ e Al Jeladl) T’J‘P cluse

_;.\LAJ\J i ‘Lﬁjw\ ;33535\ t\}a\.a daial 48 e LlwiSle

alaily aball ciliailid .9

e sonadll 3 AS il o OUall i (¢ sSis iall 13 gl Al Aga) i)
w;)ﬂ\gcu\}al.;d\dm;wuﬂbé:}s&w}&Jéd&ﬂ\)ﬁsﬂ\u\‘)@&»ﬁjw
Glge 3 dadsl et dap ot 8 kil ) ALY dled) Gl dle i)

I

109




LA 4% 10
L“J‘JAJ‘ ‘L\gﬁ\ ) Baa ol ‘au‘
G KAJJJJmc"M' "‘ucéﬁ‘gﬂ " R
PPN Lo s alail) cila A | .
L) plaill 48y 5l Al gl 50 a, 4 llaall clelud) | & gl
£ s gall
&) AaY) ClS aa ‘;ﬂ dasia
. S0l
=5 Ol d ol Gl palaa o 4 1-2
. i) Jadalt 43Ukl
=5 Ol d ol Gl palaa « - 4 3-4
olaial
T 4k &l jualas ol LA ae il da 2 5
sl
() oy ) 15l sy
Q\A."\A.\ i i el el A28 ) s sgd) Al Gla ) 6
Aadtad) <l Jad) Jalas ¢ dlsal) duud
(ALK Jadas ¢ A gal) Jalaill)
sin el 3,k il yalae Gilall g b ) Jutaity Ayl 4 7-8
(31,1)
WSaliall J5Y) ¢ g3Lal)  gaalas <l)lgall
gé‘_gbh‘i\@hs@s@{\ﬁ\ (1<)
s Olaial 3,k &l jaalaa Aa gidall g ddlhal) dalady) 4 9-10
JaS iy dilatial) Jibsall Ja
3585 (3yial (pa Aiagial) 5 ) jall
e ol | Ak Gl juala RUSYEET R 2 11
Z-A;é cé}g‘,ﬁz\,ubﬂ‘ L:Im\
s Olaial Al @) palaa el B a da o juals (bl 4 12-13
Asilay),
Oa JS (B (3l AaY) a) sk Chaag 4
8yl Uaad g3 Jlad) S jaa
] 53l cdadally Jlady) <is
=5 Ol ik @l palaa glsls « ;;i‘ ) S 1415

110




ol w11

10 % lalgll
10% Bagll Cuilatia)
0% bl
5% okl
15% hadl) GlaiaY)
60% Sl plaiay)
ol PLC\S\ las 12
. Engineering Fundamental of the Internal ( Cidag o daagial) ) Liglladll ) yaall ol

Combustion Engines, Willard Pulkrabek, Prentice Hall.
1997.

Internal Combustion Engines Fundamentals,
John .B. Heywood, John wiley & Sons, Inc.
1989.

. Internal Combustion Engines: Applied
Thermosciences, Allan T. Kirkpatrick, John wiley &
Sons Ltd. 4'" edition, 2021.

Principles of combustion, Kenneth Kuan-yun
Kuo, John wiley & Sons, Inc. 2™ edition,
2005.
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Fundamentals of material science and
engineering", William.d.callister, 4th ed.,
John weily & sons, 2012, U.S.A

(s of Gmgiall ) sl 3, hal) i<

Engineering metallurgy”, R. A. Higgins, part

I, 6th ed, London..

(Lladl ) st anbyall

Technology of engineering materials, M.
Philip & W. Bolton, BH, 2002, London.
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Introduction to power plant Introduction 3 1
Definition, Power Plant Classification,
Energy and environment, World’s
population and world energy consumption, 3 2
World economic
Vapor Power Plant Cycles : Rankine Cycle 3 3
(R.C.) Review, Deviation of Actual Vapor
Power Cyclefrom Ideal Cycle (Real R.
C.), Methods Can be Used to Increase 3 4
Rankine Cycle Efficiency, Reheat. i el
Regenerative Rankine Cycle. T 3 5
Laagll clilaiey) @ : : (3¢ 1)
Tutorial sheet No.1 Homework 1 Quiz 3 6
dlgiy doygdlly . . .
Binary R.C Introduction to binary cycle 3 7
LAl @k <l ylgal)
L5l il @ Combined gas turbine Cycle (1w) 3 8
Tutoria sheet No.2 Homework 2 Quiz) 3 9
U_\lSJLJ.\AX\ L4
3 110
Combined gasturbine Cycle
3 |11
Condenser: Introduction to condenser, 3 12
Types of condensers and description of
condenser components 3 |13
Hydroel ectric power plant The main
elements of hydroel ectric power plant, 3 |14
Hydraulic turbine, Turbine selection.
Coursereview 3 15
ol i 11
Homeworks 5 pt 1% term Exam 10 pt
Quizzes 10 pt 2" term Exam 10 pt
Attendance 5pt Final Exam 60 pt

uai)ﬂb ELC\S\ JJLAA .12

((any of dngiall ) dsstlal) 5y al oSl

YUNUSA. Cengel & Michael A. Boles.

(Lladl ) st anbyall

“Thermodynamics-an-engineering-approach-5th-edition
e By RK Rajput “Thermal Engineering 8 Ed (1)
o AK. Raja “ Power Plant Engineering” , New AGE
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Classify clutch, brakes, gears, and other machine elements.

Calculate the necessary forces, stresses, and power flow in a machine.

Design of power screws, study the design aspects of the systems using power screws
like hand press or screw jack, or Car jack.

Develop and draw a 3d model of a machine member and develop a stress analysis using
an FEA method in the INVENTOR computer program.

Use Microsoft EXCEL to automate the design calculations for Clutches brakes and
gears.

abealfy el et ifl 9
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Introduction to Machine Design 2 11
Types of clutch, How clutch work,
Components of clutch Design of 2 ]2
Clutches 7 13
2 |4
2 |5
el Slilaaayi @ Types of brakes, How brakes work, e g
Ly Lyl The components of brakes, Design of (21)
- Brakes 217
A @l <ledl 5 | g
Ayl clalll (19)
Q\SJL&A\ L4 2 9
2 10
Design of Gears by using the Leuis 7 111
equation.
Design of Gears by using AGMA 2 |12
procedures . 27 113
2 |14
2 (15
BE AT |
Homeworks 5 pt 1% term Exam 10 pt
Quizzes 10 pt 2" term Exam 10 pt
Attendance 5 pt Final Exam 60 pt
U“‘:’ Jﬂ\} fhj\ JJLAAA . 12

Shigley’s Mechanical Engineering Design.

(ans of Aeneidl ) Zuglladl 5, il S

Mechanical Design, Peter Childs, second

.edition, 2004
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Redlize classical control starts by establishing transfer function for components or sub-
systems. In other words, modeling of different components or sub-systems is performed
using thefirst principles

Understand the engineering relationships are non-linear, then linearization is needed so
that the linear control theory can be applied.

Determine and modeling of displacement and rotational mechanical, thermal, fluidic in
both branches liquids and pneumatics, and electrical components are represented by blocks
diagrams, so that sub-systems or complete control system's block diagram are established.
Identified filed controlled DC motor driving mechanical system which are presented by
block diagrams.

Recognized actuators such as hydraulic amplifiers, hydraulic servomotor, Pneumatic
amplifier, pneumatic position controller, Pressure controller is presented too.

Derive the equations of operation for each kind of system mentioned upove using basic
equation related for each filed as: Newton's 2" [aw, displacement, thermal, fluid (Liquid,
Pneumatic), Electrical (DC,AC) equations.

Calculating the required system block diagram by applying block diagram reduction or
block diagram algebra.

Evaluate system parameters for its dynamic behavior under steady-state
operation,and realized the feed-back principles.
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Introduction: Difinitions and consepts. 311
Types of control systems.
Order of control system equations
(First & Second Order). 3 |9
The transfer function consept.
Standered block-diagram for a typical
control system.
Representation of control systems
components: Mechanical, Rotational
systems (Mass Spring Damper ). First- 3 |3
) L order equations and time costant. B
daasall lilatiayl @ Mechanical equivelant system. Ayl
sy el _ (1)
N - Representation of control systems )
Al G components: fluidic systems (Liquid & <hleal 3|4
el cilalgll @ Pneumatic systems), and Thermal (1<)
L o systems.
== Representation of control systems
components: Electrical systems (DC 315
&AC systems).
Linearization concepts: Linearization
of non-liear equations.
Linearization concepts: Linearization 316
of characteristic operation curves.
Hydraulic Actuator: Hydraulic 3|7
Amplifier, Hydraulic servomotor
3 18
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Pneumatic Actuaters: Pneumatic
Amplifier, Pneumatic position 3|9
controller, Pneumatic pressure
controller.
Mechanical speed control system, DC 3 110
controller motor (Field & Armature
controlers) . Block-diagram algebra 31
(reduction). 3 112
Mescellanious system combination 3 13
Steady-State operation 3 114
Course review 3 115
Rl a1
Home works 5 pt 1% term Exam 10 pt
Quizzes 5 pt 2" term Exam 10 pt
Report 5pt Final Exam 60 pt
Claaswork &
Participation & 5pt
Attendance

L}A:Uﬂb (J’;'\S\ JJL&.AA 12

Automatic Control Engineering, by Francis H.

University of Notre Dame, UK .

(g of Bangiall ) dugllaall 5y jaal) il

Modern Control Engineering, by Ogata,
University of Minnesota. USA
Automatic Control systems, by Benjamin
Kou, ninth edition, 2021.
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Learn to define renewable energy sources and define many main terms and symbolsin
the literature on renewable energies.

Differentiate between traditional and renewable energy sources and understand the
advantages and disadvantages of renewable energy sources,

Consequences of fossil fuels combustion on the environment.

Classify the applications of solar energy.

Classify the solar collectors and the working principle of each type of them.

Classify the solar thermal power generation plants.

Understand the working principle of each class of solar power generating plant.
Understand the working principle of photovoltaic solar cells (PV cells)

Cadlculate the electricity generated by a small-scale PV system.

Classify the solar thermal power generation plants.

Know wind energy basics, the classification of wind turbines, and the components of
wind turbines.

Estimate the output power of some wind turbines.

Learn the basics of hydro-power generation plants and their applications.

Know the basics of geothermal energy and its applications.

Learn about biomass and biofuel energy and their applications.

Understand the basics of fuel cell technologies.

Understand different methods of energy storage and reuse
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Basic definitions and concepts of
renewable energies. Classification of
renewable energy sources.

o
—

Solar energy application

Principles of converting solar energy
to heat, mechanical, and electrical
energies.

Solar collectors for hot water supply

Solar thermal, electrical power
generation
Solar photovoltaic power generation

Solar Photovoltaic energy basics.
Solar PV electric energy system
components.

Solar photovoltaic power generation

Tutorial on the above subjects

Wind energy.

Evaluating resources of wind energy

at agiven place,

Principles of converting wind energy
to mechanical and electrical energies-

Technica and design considerations
for eectric-wind generator.
Tutorial on this subject.

Hydro energy
Existing technologies and
applications

Geothermal energy
Existing technologies and
applications

Midterm exam

10

11

12

Biomass energy and biofuels:

NSRRI NS I (SRR (SR BN S B I S

13
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Existing technologies and

applications

Fuel cells

Existing technologies and 2 |14

applications

Energy Storage/reuse system

Existing technologies and 2 |15

applications

A s .11

Home works 5pt Midterm Exam 20 pt
Quizzes 10 pt
Attendance 3pt Final Exam 60 pt

L}A:Uﬂb (J:C\S\ JJL.AA 12

(g o Gangiall ) dustlaall 5y jaal) il

Kanoglu M., Cengel Y. A., Cimbala, J. M.,
"Fundamentals and Applications of
Renewable Energy"”, McGraw-Hill, New

Y ork, 2020.

Robert Foster, Majid Ghassemi, Alma Cota,
"Solar Energy: Renewable Energy and the
Environment”, CRC Press Taylor & Francis
Group, USA, 2010.

Vaughn Nelson, “Wind Energy: Renewable
Energy and the Environment”, Taylor &
Francis Group, USA, 2009.

1 s ¢ A S byl

123




:JM\(‘;M‘ .1

Aigyall

ool ey .2

MEC426

i) [ Juadll .3

2023 [ sl

sl 13 alae] )b .4

2024 /04 /08

dalid) | geaall <3 5

(S Slas gl e /(S Al pall cle bl e 6

2 /30

(S ansd o S 130 ) (ad ol el g ase ansl .7

i alaaede o .e.i
alaayonis@uomosul.edu.ig

) il .8

Sol) sl Jaiis b - lall Slgall IS0 g5 58 (30 g8 pal Lplaill 038 aad LA3g yall Applail dale dadia §ysal) 020
5 Aigalll Jia csdbaad) dgall ol Lodti €T 2 3lat d2lual Bdgai i35 cAamplally datigl Slgal) (o Alils de gend
L Wil cdigyall i) aggiall dld L cdaladll e dulill 5ysal) (e oY) Cheaill aadld sl SulSully
25 hadedl o iy duanll Al dayy Jgud () daseadl Jlally calsall laling HURY) il aualias d8lally
b Aalad) Al s e AEA cdgdadl) Akl e 5K el (e SN Caall) Wl LCpall SLEAY asgas cAugeal)
58 5 gl JLim) Glld 8 Loy cApunrigh) ikl Ludle Spar 531 Byl clasil) Alai 8 13e 138 2e3 . agie

B3l o LSV giall Lgubais U<y cdphall Akl e 85kl dpblaal) L) (e dandls desane abid

slailly adall Cilasliad .9

clilasey) ® Cilpalae "
i " Alpe cilaly "
e "

) ds .10

124



mailto:alaayonis@uomosul.edu.iq

NEIEN

Al Gl

goasall aul

Lglhaall alaill cils 3

ale Ll

&_91\.»‘!\

cblaigy) @
Kaedlly dsosd
Al dilgis
Slalgll @
Al
Gl L)

Basic
concepts— Body
force-Surface
traction -
generalised
Hooke’s Law

Stresses and
strains-Three
dimensional
stresses and
strains-analysis

Tutorial sheet
No.1

transformation
equations of 3D
stresses & strains-
Lame's constant-, ,
bulk modulus,
Shear modulus

principal stresses
&strains - Mohr's
circle

States of stresses
& strain

Equilibrium
equations-
Compatibility
Conditions

Plane stress and
plain strain-
stress-strain
relations-
equilibrium

4l
(1)
byl
(1<)

2-3

6-7

10-
11
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equations in
Cartesian and polar
co-ordinates

Tutorial sheet
No.2

1st term
Examination

Airy's stress
function- Saint
Venant's principle.

13

-14
15

i a1

Home works

5pt Midterm Exam 20 pt

Quizzes

10 pt

Attendance

3 pt Final Exam 60 pt

U"‘:’Jﬂb PL_*\S‘ JJLAAA .12

Theory of Elasticity and Plasticity, H.Jane
Helena, Eastrn Economy Eidition

(g of Gangiall ) dugllaall 5y jaal) il

Theory of Elasticity, S. Tomoshenko and J.N.
Goodier, The Maple Press Company, 1951
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Introduction + Properties of moist
air(dry bulb temperature , wet
bulb temperature, Enthalpy and
specific volume) and
Psychrometer

Measuring and selecting factors
involved in determination of
thermal comfort condition, globe
temperature, operative
temperature, mean radiant
temperature, predicted mean vote
index, adjustment of operative
temperature, estimating clothing
insulation and activity levdl,
outdoor design conditions, thermal
comfort chart.

Psychrometric chart, calculating
moist ar properties by
psychrometric chart and by perfect
gas law formulations, energy
analysisin any AC process.

The A/C processes, Room
sensible heat line,Heating/
Cooling A/C cyclesincluding:-
100% return air A/C cycle, 100%
fresh air A/C cycle, Mixing return
and fresh air A/C cycle

Refrigerants and effect it’s on
environment

Heating and Cooling Load
Calculations, (Proper selection
of indoor air conditions &
outdoor conditions, internal and
external air conditioning load
sources, heating load, cooling
load by CLTD method.

Types of ducting system, pressure

drop and friction factor, method of

(2)
Glylgall
(19

1-2

3-4

5-6

7-8

8-9

10-12

13-15
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calculatingdimensions of ducting
system.
Rl s 11

Task Weight (Marks)
Homework 7.5 point
Quizzes 7.5 point
Participation 5 point
1st term Exam 10 point
2nd term Exam 10 point
Total 40 points

:U“.'.’Jﬂ‘} (:LC\S\ JJL&AA.]_Z

Fay.C. Mc. Quiston, Jerald D. Parker, “Heating,

Ventilating, and Air Conditioning”, 4thed., John Wiley & N NI . . .
Sons, Inc., New York, 1994. (12225 Ol pgiall) Tosliadl 50l o)

W.P. Jones, “Air Conditioning Engineering”, 2nd ed, Edward Arn¢ .
! ! ! Laddl ) dwdyl) ) yall
Bell and Bain Ltd, Glasgow, 1973. (ﬁ ) D oAl

) ailga ¢ Ay I gabial
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1)  Describing the vapoure compression cycle (i).

2)  Knowing the Multi-stage compressors and applications (ii).
3)  Knowing the basic thermodynamics for cycles (i,iv).

4)  Understand the types of refrigerants (iv,i).

5)  Understand the (Ton) of refrigeration (iv,v).

6)  Understanding the type of compressors (ii).

7)  Knowing the applications of absorption systems (ii,v).
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Defining refrigeration, classification 3|1
of methods of obtaining refrigeration
effect, practical methods 312
Reversed Carnot cycle, Coefficient 3 |3
of performance (COP), drawbacks
of Carnot cycle, Reversed Rankin 314
cycle (basic refrigeration cycle), and
methods of improving performance 315
of vapor compression cycle.
agll Clilasay) @ Multi- evaporators, Multi- G | 3|6
T compressors with inter-cooling, T
Llgis doyedlly i Cascade cycles. @1y [ 37
A “ lylgal) 318
Type of Compressors (1<) 319
Term Exam
3 110
Refrigerants and its designate and 3 111
components of V.C. cycle
3 112
3 |13
Absorption systems: Aqua-Ammonia 3 |14
system, Lithium bromide system
3 |15
BE AT |
Quizes 20 pt 1% term Exam 20 pt
Final Exam 60 pt
o me ('J:.'.'\S\ J.JL«AA . 12

> Fay.C. Mc. Quiston, Jerald D. Parker,
“Heating, Ventilating, and Air Conditioning”,
4thed., John Wiley & Sons, Inc., New York,

1994.
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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 issuesin air pollution.
Students will develop practical skillsfor addressing air pollution challenges in various
industries and contexts through examples of calculations, case studies, and group
projects. Overall, this course aims to equip students with the knowledge and tools
needed to positively impact 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 2 1
Regulatory frameworks for pollution
control
Introduction to Environmental Engineering, 2
Environmental Ethics, Environmental Risk
Assessment
Material Balance for Pollution\ 4
Concentration Mass balance equations and
. cdeds N @ calculations Application to air pollution
Tpasall lilaaa) sources and control measures Tutorial sheet 4 ydl) 2|5
dlgig Aoyl No.1 Homework 1 Quiz .
__| Air Pollution Measurement Monitoring (1) 2 |6
el G techniques and equipment Sampling and 3l
Lyl cilalgll @ analysis of air pollutants Quality assurance o) 2 |7
and quality control 2z .1 ¢)
@lS Ll @ Air Pollution Modeling Overview of air 5 | g
pollution modeling Types of models and
their applications Case studiesin air 2 9
pollution modeling
Air Pollution Control Technologie 2 |10
Overview of air pollution control
technologies 2 |11
Indoor Air Quality Sources and types of 2 |12
indoor air pollutants 2 113
Effects on human health and comfort 2 | 14
Course review 2 | 15
11, i) s
Homeworks 5 pt 1% term Exam 10 pt
Quizzes 10 pt 2" term Exam 10 pt
Attendance 5pt Final Exam 60 pt

w‘)ﬂb VJ’.'.'\S\ JJLAA 12

(Aenenal ) Loslladl 5, ) 5

Introduction to environmental engineering and science, 3™ edit,
Gilbert M. Masters Wendell P. Ela, PEARSON
Air Pollution, M.N. RAW, H.V. TataMcGraw-Hill
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Quiz lectures | Review the behavior of vibratory 5 1
systems under external excitation
Homework#l lectures V|brgt.| on under general forcing 4 2.3
conditions
Quiz lectures | Free un-damped vibration of 2DOF 4 4.5
system.
Homeworkao | [Ectures | Derive EOM of system based on Hijndl) 4 6-7
initial conditions. .
Quiz lectures | Free damped vibration of 2DOF (2) 4 7.8
system. . . < lgall
Homework#3 lectures | Forced un-damped vibration of 2DOF (19 4 9-10
systems -
lectures | Forced damped vibration of 2DOF
report 3 11
systems
lectures | Understand vibration measuring
. 6 12
instruments
Quiz lecture | Vibration control. 2 |13-14
Exam#2 lectures | Vibration isolation. 3 15
oAl i 11
Home works 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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Mechanical Vibrations, Singiresu, S. Rao, fourth
(Revised), 2005, Prentice-Hall, NJ, USA
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Engineering Vibrations, William J. Bottega, 2013,
Taylor & Francis Group, LLC, USA.
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