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To revise the fundamentals of fluid mechanics by using computer.

To lay a strong foundation for fluid flow analysis by using computer
Design & Development of CAD/CAM/CAE Software.

To understand the methodologies for development of CAD/CAM/CAE
Software and its customization.
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e o3 L{j\s‘;\ and Ansys Applica‘zon subject and )
- be able to
Programming Interface, solve 3 il
interfaces in CAD/CAM and elementary
CAE software, Use of general problems by
.programming interfaces using
computer
Introduction to CFD 3 &
e IV el aidl 3 Al
Introduction to Ansys, CFX 3 ol
Application of Ansys, CFX 3 lall
tutorials.
Tutorial 1. Simulating Flow in 3 Ol
a Static Mixer Using Workbench
e A el il 3 ]
Tutorial 2 Laminar Pipe Flow 3 Al
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Tutorial 2 Laminar Pipe Flow 3 e gdall
toturial
Tutorial 3 Turbulent Flow 3 e SA
Around an Airfoil
Tutorial 3 Turbulent Flow 3 phe )
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Ansys user guide 2015
Ansys CFX user guide 2015
Ansys workbench user guide 2015
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Ansys CFX tutorial 2015

Ansys fluent tutorial 2015
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Objective 1: To teach students how to apply the concepts of stress analysis, theories
of failure and material science to analyze, design and/or select commonly used
machine components.

Objective 2: To illustrate to students the variety of mechanical components available
and emphasize the need to continue learning.

Objective 3: To teach students how to apply mechanical engineering design theory
to identify and quantify machine elements in the design of commonly used
mechanical systems.
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- Stress
Concentration

- Stressesin
Pressurized
Cylinders

- Press and Shrink
Fits

- Curved Beams in
Bending

- Contact Stresses

Columns with Central
Loading

- Columns with
Central Loading

Failures Resulting
from Static Loading
Failure Theories
Maximum-Shear-Stress
Theory
for Ductile Materials

Distortion-Energy
Theory for Ductile
Materials

Coulomb-Mohr Theory for
Ductile Materials
Failure of Brittle Materials

Have a basic
information about the
subject and be able to

solve elementary
problems
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Fatigue Failure Resulting 5| ode sl

from Variable Loading

The Endurance Limit 5 e A

Fatigue Strength

Endurance Limit Modifying 5] e ddal

Factors

Stress Concentration and

Notch Sensitivity

Characterizing Fluctuating 5| el

Stresses

Combinations of Loading

Modes

Combinations of Loading 5] sde puall

Modes
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Shigley’s Mechanical Engineering Design 10 th edition Aghaal s jaall sl ]

Internal Combustion Engines by C.R. Ferguson
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Mechanical Design of Machine Components, Second
Edition
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Module Information
:Lm:\‘)i\ 3alall QL\LA)&’.A

Module Title ENGLISH LANGUAGE Module Delivery
Module Type SUPLEMENT
Module Code U104 Theory
Lecture
ECTS Credits 2 Seminar
SWL (hr/sem) 50
Module Level Semester (s) offered 2
e Mechanical . .
Administering Department Engineering College | Engineering
Module Leader Dr. Mohammed Ridha e-mail Mohammedridha_eng@uodiyala.edu.iq
, . Module Leader’s
Module Leader’s Acad. Title | Instructor Qualification PhD
Module Tutor e-mail
Peer Reviewer Name e-mail
Ry SO Version Number 1.0
Approval
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Relation With Other Modules
AN Al all ol gall ae A8

Prerequisite module

Semester -

Co-requisites module

None Semester -

Module Aims, Learning Outcomes, Indicative Contents and Brief Description
paiiie Cia g e Aol )Y il gincall g aledil) il g 4l jall 3alal) Calaal

Module Aims

Jou) Al salddl Calaad

The module aims to develop the students’ English skills in reading, writing,
listening and speaking.

Module Learning
Outcomes

ol Hall Balall aladl) s 3

1. Read and understand simple texts in English.

2. Answer simple comprehension questions and match sentences about
texts.

Reconstruct texts by reordering sentences.

Understand the main idea of a text.

Identify specific information in a text.

Writing and paraphrasing paragraphs.

o Uk W

Indicative Contents
Hals LY il gial)

Indicative content includes the following.

i) Grammar has a core place in language teaching and learning.

ii) A wide variety of practice tasks in all the four skills are essential to
language learning.

iii) Everyday expressions, particularly of spoken English, also need a place

in the syllabus. These can be functional, social, situational or idiomatic

Course Description

Each unit is organized to enhance students’ basic knowledge of vocabulary and
grammar through reading texts. The students will learn how to form simple
sentences and use them in real life situations as well as in writing different
assignments. By the end of the course, students will be able to produce basic
sentences and communicate in simple real-life situations.

Learning and Teaching Strategies

bl 5 bl i) i

Strategies

Headway's trusted methodology combines solid grammar and practice,
vocabulary development, and integrated skills with communicative role-plays
and personalization.

Authentic material from a variety of sources enables students to see new

language in context, and a range of comprehension tasks, language and
vocabulary exercises, and extension activities practice the four skills. 'Everyday
English' and 'Spoken grammar' sections practice real-world speaking skills, and
a writing section for each unit at the back of the book provides models for
students to analyze and imitate.

Student Workload (SWL)
Ul sl Al Jeal
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Structured SWL (h/sem)

Jeadll A llall alaingl) A Jeal)

In class lectures 26 33 Structured SWL (h/w) 5

In class tests 2 Lo sansl (Ul alaiiall sl jall sl

Seminars 2

Final Exam 3

Unstructured SWL (h/sem)

Jeadll P& QlUall alaiid) e Il Caal)

Library, dorm home)rdngefnuoﬁizing 5 17 Unstructured SWL. (h/w) 1.1

" ' Le sal Cllall alviiall el all Jaall '

Preparation for tests 8 - D

Homework 4

Total SWL (h/sem) 50

Jamdl) J3a allall IS sl 5l Jas)

Module Evaluation
Gpusl 5l 33l s
Time . Relevant Learning
Weight (Mark Week D
(hn) eight (Marks) eek Due Outcome
) Quizzes 2 10% (10) 5,10, 12,14 LO#1,2,3 and 4
g:szgl";‘;'g’:t Assignments 6 20% (20) 2,4,6,8,10,12 | LO#1,2, 3,4, 5and 6
Seminars 2 10% (10) Continuous

Summative | Midterm Exam 2 hr 10% (10) 7 LO#1-3
assessment | Final Exam 3hr 50% (50) 16 All
Total assessment 100% (100 Marks)

Delivery Plan (Weekly Syllabus)
bl o gl Zleill

GRAMMAR, READING , MAIN COURSE SPEAKING, LISTENING ,VOCABULARY

am/is/are my/your This is... Introduction dialogues, Everyday English dialogues
Introductions, Good morning! Practicing introduction dialogues. People meet each other
and introduce someone else. How are you? What's this in English? Numbers 1-10 and

He/she/they His/her. Questions Where are they from?, Two people are on holiday in New
York. Students ask and answer questions about where people are from. Countries, Numbers
10-20 A set of cities and countries: Brazil, Spain... Adjectives: awful, really good, fantastic,

Verb to be is recycled and extended to include negative and question forms. We’re in Las
Vegas! Roleplay: in a band. An interview with the band Metro 5. Jobs: a nurse, a doctor..
Personal information: surname, first name, address, married ... Social expressions: I’'m sorry,

Material Covered
Week 1

plurals.
Week 2

beautiful Nouns: centre, hospital, building, park
Week 3

thanks, please...
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Week 4

Possessive adjectives. Possessive ‘s. Has/ have Adjective + noun Irregular Plurals Paddy
McNab and his family, My best friend. The alphabet, On the phone, Saying email addresses.
Who are they? Listen and identify the people. The family: mother, son.. Describing a friend:
very beautiful, really funny...

Week 5

Present Simple: I/you/we/they a/an Adjective + noun Colin Brodie from Dundee. Role play:
At a party. Where is Colin? Who is he with? At a party: Flavia and Terry are at a party in
London. The lexical set of sports/food/drinks. Languages and nationalities.

Week 6

Present Simple: He/she Question and negatives Adverbs of frequency Prepositions of time
Lois Maddox Talking about daily routines, Asking and answering questions about daily
routines, Lifestyle questionnaire Listening a phone conversation between Lois and Elliot.
Days of the week. The time. Words that go together: watch TV, get up early...

Week 7

Question words Subject pronouns Object pronouns Possessive pronouns This and that A
postcard from San Francisco, A holiday postcard. Describing lifestyles, preferences and
places, Roleplay: conversations in town. Listening the requests with Can I........ ? Adjectives:
lovely, terrible, comfortable, friendly... Opposite adjectives: new/old, big/small Places:
chemist, post office

Week 8

There is /are Prepositions: in, on, under, next to Vancouver-the best city in the world, What
to do and where to go. Talking and asking about rooms and furniture, Giving directions. My
home town, Steve talks about living in Vancouver. Rooms and furniture: living room,
bedroom ... In and out of town: beach, mountain, sailing,...

Week 9

Was/were born Past simple: irregular verbs It’s a Jackson Pollock. Telling a story from
pictures, Saying the dates in English. Magalie Dromand, Magalie dromand talks about her
family. Saying years People and jobs Irregular verbs Have, do, go: have lunch, do homework,

go shopping

Week 10

Past simple: regular and irregular Questions Negatives Ago Dialogues with simple past. Did
you have a good weekend? Asking about holidays, A questionnaire, My last holiday,
Roleplay: asking and giving directions. Angie and Rick are at work, Jack and Millie’s
holiday. Weekend activities: go to the cinema, have a meal... Time expressions: on Monday,
last night... Sports and leisure: tennis, skiing, windsurfing... Play or go: play tennis, go
skiing... Seasons: winter, summer...

Week 11

Can / can’t, Adverbs, Adjective + noun Requests and offers The Internet, What can you do
on the internet? Talking about what you can do, Talking about everyday problems, Five
people talk about what they do on the internet. Verbs: draw, run, drive... Verb+noun: Listen
to the radio, chat to friends Adjective+noun: fast car, busy city, dangerous sport Opposite
adjectives: dangerous/ safe, old/modern, old/young.

Week 12

I’d like, You are what you eat, Discussion-what is a good diet? Conversation with Adam,
Shopping: bread, milk, fruit, Please and thank you Some /any, Like and would like People
from different parts of the world describe what they eat. Roleplay: Ordering a meal. Birthday
wishes, What people want on their birthday. stamps, cheese, ham... Food: cereal, salad,
pasta, fish... In a restaurant: menu, starter, desert, soup, salmon

Week 13

Present continuous, Present simple and present continuous. This week is different, Colin, a

| Page4




millionaire, gives money to homeless teenagers What’s the matter? Why don’t you ....? What
is Nigel wearing? Nigel is on holiday, What’s the matter. Colours: blue, red, green...
Clothes: jacket, trousers, shoes and socks... Opposite verbs: buy/sell, love/hate, open/close...

Future plans, Revision: question words, tenses. Seven countries in seven days, Life’s big
events: three people talk about their family, education, work and ambitions. A mini

Week14 autobiography. Eddie is talking to a friend about his holiday plans, social expressions
Transport: travel by bus, coach, motorbike, plane... Revision
Week 15 | Irregular verbs, phonetic symbols, consonants and vowels.
Delivery Plan (Weekly Lab. Syllabus)
D8Rl e g el
Material Covered

Week 1

Week 2

Week 3

Week 4

Week 5

Week 6

Week 7

Learning and Teaching Resources
w}.\ﬂb ?L.'ﬂ\ )JLAAA

Available in the

Text Library?

Required Texts

New Headway Beginner, by lizand john soars Ves

https://www.learnenglish.de/
https://www.englishgrammar.or
https://www.phrasebank.manchester.ac.uk/

Websites

https://www.ielts.org/for-test-takers/sample-test-questions
https://www.britishcouncil.org/
https://zappenglish.com/english-listening-money-audio
http://www.manythings.org/elllo/

APPENDIX:
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https://www.learnenglish.de/
https://www.englishgrammar.org/
https://www.phrasebank.manchester.ac.uk/
https://www.ielts.org/for-test-takers/sample-test-questions
https://www.britishcouncil.org/
https://zappenglish.com/english-listening-money-audio

GRADING SCHEME

Group Grade aal) Marks (%) | Definition

A - Excellent bl 90 - 100 Outstanding Performance

B - Very Good [SENRTEN 80 -89 Above average with some errors
(Ssuoc?efgo()Broup C - Good RTEN 70-79 Sound work with notable errors

D - Satisfactory das gia 60 - 69 Fair but with major shortcomings

E - Sufficient J e 50-59 Work meets minimum criteria
Fail Group FX — Fail D& J s | (45-49) More work required but credit awarded
(0-49) F — Fail <l | (0-44) Considerable amount of work required
Note:

NB Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for example a mark of 54.5
will be rounded to 55, whereas a mark of 54.4 will be rounded to 54. The University has a policy NOT to condone
"near-pass fails" so the only adjustment to marks awarded by the original marker(s) will be the automatic rounding
outlined above.

| Page6




Aleall g Sl analsY) ald jull a9 3 jlalia)

Q*"‘:‘JJSJQJJM\ Mjgly.ya.m&‘ 3yl

daay 3903 Alais ) DL Ay
A Lca Al alad) alll
18/9/2023: a4l 124 alac| Z U

Aerodynamics : D&l e 5 sl

) Bleza pa ds b O S (Rl 83U d ) AN ey g 0l =]

oo 30 (3) 3R 5 () 88 5 (<) a8 5 (1) Al medd ohlge Labosng Bl 53,3802
it L o (sl el b S5 il gl e = 10) 8280 ) 3l
(D) 8 SIS ket 2 3V e gy 2585 ) Bl B3




giall &) jlga bhia

panil) Aol 2 el )y A i) alai) il Al ALY cilay pal) B 8 LE) g o2 0

Zalial) (e Ay gllaal) alel) iy 3

daladl &) jlgeal)
Yad siial) ALalal)
s AY &) jlgal) Adaa gl Gty daldl) A jlgal) cilaa ¥ - . )
L6, Zalesal Aasil bl AT e - |
skl y it st © ) e 28 g anbad IR
(A) = & = =
52 3a[ 23] 12 3z | 2z | 1z 5 | 4@ | 1w | 121 [107] 6i | 1i
AR AR A R4 v I vV |V v V| vV Y|V VYY) Aerodynamics | e &)

-

9 dadall




o4l MJC'UA

oA dag

Leiiing Ul (he dad sial alail) s jaa s el Gailiad aaY Lumiie Tl 138 il Ciay s
Gy s Lein Tl (e a5 Aaliad) alaill (a8 (e (5 samil) 50 a3 S 1Y) Lee Lin e

¢ iyl
FEN Talatl sl 1
LS al) dnigl) and - daigl) 431 Sl / g.dﬂ‘ M\ 2
dl&-},‘#)ﬁ‘ J)u‘ \}AJ / e&ﬂ‘ ,3
S s daliall Jgaall Jedi 4
Lk Ld) / Juadl) 5
ielu 45 Al clelud) 2 6
()
18/9/2023 iaa gl 13 dlas) &k 7

oAl dlaa .8

Tt lyadl Blay) e cipili -1

Oluall BlaY aea slal-2

(Cloal ¢ agal) Al ¢ Gl A1) gagal) Glial) & daulad) anliall Adpa-3

A Gl b L) plial) ddja—d

2o ) (b Lgalhaukiy &l giu il e o Ciili-5

Aaalial) el Lupiai o Cipill- 6

Iaia¥) Joa clalgal) Jlai) o il -7

9 dadall




alball do ) claa Ao capdll -8

M\JM\JM\@\#JJM\&I@J&A 9

3 el Calaaly)
19gd) dlualivty lshl) goaga b Lasad dLilSiall (uaigal oasbus) 338 LN Glyadl Skl o datia sllas) -1i
Basic Flow Patterns -2!
Ideal Flow Theory -3i
Basic Concept in Ideal Flow -4l
Combination of Basic Flows -5I
Navier-Stoke Equation and its Applications-6
Boundary Layer Theory -7/
Separation of Boundary Layer 8!
Control of Flow Separation -9

el il A3 jleadl CalaaYl - o
el DL Uil Lbabiail Ul @il sall lal dale (salar dualall il leall — 1
LV 5 agadl A OMA e S el bl o) jal Gl jlee — 200
Al ) gall & il ad) il e Copaill <l jlea — 3
7 gl (g — il lipdas e ol Bl lea -4
e 3l (3 5k g daia¥l i Ledliadil g dadliall d8dall WY Maw Ja & jles -5

plaill g antadl) (gl
Wt 5 g IV Ripaal) Jilas gl 2a3iuly acia il 5 - L) e
3 palaall CalUall 283 Al 23 gaill s 44 Hla o
Axa )l A0l 5 38 d Comall gluly 3 pualaall Al o
213 a5 )l J ol Al Apa lal sl A (pe A alail) 5y 5l
Akas) 5ok
gl e Jall eday ) 5 dlaall ol o) jal 48yl o

*

@Aﬂ\dsw\uaud;@)kusdﬂ\ﬁjm o
Qﬁ#@S}LJu\uM@}JﬂY\M\d}&u)ﬂM D

>

CER)

>

L)

plill (35 )l

Tl iy

7‘\,3))::.\}\ a_i\JLﬁ;‘j\ <

&L\Lu\).ﬂ\j ﬁ)\ﬂ.ﬂ\ o

e leall 5 4l L SEl Gl e o

ol Al CBlateY ) 5 Al Ciuad laial ) Alal ol ) prgiall Auload ol o

X/
0’0

10 dadall




Aall 5 dgilaa sl CalaaY)
&)y g daadal) -1

speadll g Jlal) -2

axill g LY -3

s g8l g das) -4

2 (50

lead) il Jia Y

O/
0‘0

A kol ) HLeAY) o
Slal pall g o lall o
Gilaall (S8 Al caad ol ladl g A gl IS LA Al g daliad g dta o Olilatial oo

(IS e
Slall g abldl jleeVl by dsg « alas ol % 30 O
idat 156 olasl %70 O

(il ) ohaill g ks gl 406 dleiall (5 AV ol jlgall ) Al saiall Aplialill g daladl il jlgeall - o
L il all dalall o jlie (ana Jandl 4a 33U @l gl -1
8 Lt 3oL A4S 5 Al yall o) gall daladl 5 Aaladl ¥ aleal) aladin) (e calldall (pSai -2
G (S il ) i) Jilasall Jidas
<l plall el gy jlie Cpania Jaall 4 U & jleall -3
i) Jali 8 Al Jead) (3 g ana Jandl e 53U Ol jlgall -4
Q\JU:AM &Lhé (i Jaxll Q\JLG_AX\ )::}J:u -5a
c\)_;\ dhu«a\.@.}l& d.».a;gd\ UMM\M}QLA}M\J:AM‘:JJM‘ EJﬁ)ﬁ#—S:
dmsalall Aty o) A sadl el el alasind ol daleal) (ol

11 dadall




JAN AL 10

Gla ie |
il A5,k | ailedl) 43y 5l sl o /50 gl anl e*’:“u 3 %i
il 4k SR [RES s sall I/ 32a ol o X :
< 4 st % N
<Ll z
caall Jala Uae 4_«:1)}4
z2s< | Principles of Aerodynamics 1i 5 Jds¥
4,k
5 _palaall
= Introduction to incompressible 2 ||
flow ;
Aleal)
<l iyl = Introduction to ideal fluid flow 21+ | 2|l
Akl
)
Aalenl _ _ _ 2041
SR = Equations of ideal fluid flow 3 2| &
Akl
sal)
Navier — Stoke Equation / I
= - 6i +5i Al
Applications and CFD 2] o=
Navier — Stoke Equation / )
- .- 7 Lol
Applications and CFD 2] o
_ Navier — Stoke Equation / 7i 2|
Applications and CFD
= = Flow in variable area duct 7i 2 il
= Boundary Layer theory 8i 2| el
= Boundary Layer theory 8i+7i 2| dld
= = Separation of Boundary Layer 210 | 2| e gl
= Separation of Boundary Layer 61 +51 | 2| Lde S0
= Flow Separation Control 61 +51 | 2 | Lde &)
= Flow Separation Control 61 +51 | 2 | Lde a M
= Flow Separation Control T 2| e pmlad

12 dadall




Loyt s de Jo dhos Olilay Sualing deall Coyall Ol DL

Laadh g 11

Aerodynamics For Engineering Students i lhal 55 jiall il 1
Fundamental of aerodynamics by John D.
Andrson (dbaall) Apeasi ) aal yall 2
Other related books
Olisadly il pital) Al oy Ldle Ll 493 ) Adaa o) ler a st il aanl el 5 i) |
A (veey N Apalal) SOS))

. . ) e Y aBl e i e SIN] Al ]
QU‘:‘J%S‘JQ‘JJM‘M\JJQA.&N&M‘;JJJN\&QJA‘_?.\ S iy Qﬁ}*“,,})ﬂy QA)A -

13 daduall




Ministry of Higher Education and
Scientific Research - Iraq
University of Diyala
College of Engineering
Department of Chemical Engineering

MODULE DESCRIPTOR
Al Hal) sallll Caia g

e Lose Mt : g.d:d\ g_asﬂ\
2023\5\31; —aeasll 138 dlac) gy )l

ME407- Power plant : : sl 3 5 aul

- el
il 3 jlaiasl (3o 33 ol Sy (sl all 5okl ad ) el ey 5wl -1
5 (z) o8N 5 (@) 3l 5 (T) 3,80 el Ol lga Jaladiay dualall 5 ) -2
G s Ay slhad) ali sl cila i - 10 ) 3381 andll 3 jlatial (pa AL (2) 3_adl)
L )y 685 (Sl Al Hall Balall pa oty Lo o g (pasill 5 alel) 5 aalasl)
C(<an) B IS sl 2 BV e




sl Al & el all (33 il el i s3ad AL oy jall B 5L g oo

gl e 4 sllaall aladll s A
Abalal  dalal) &
ol gl A il e ,
Aalaiall (g LAY el 5 dilan ) Gl ““"‘tjgw‘ = L el Cilaad)
i il AL, (z) (G:) i 0) el || | R
(il skl 5 - s kAl ol A | sl
O]
32 [ 22| 12 3z | 2z | 1z | 4= | 3= | 2« | 1w 20 | 1
X| x| x X| x| X X| X ! | Power | ME407 &
Plants

1 dasall




el Caa g

Lgiiad Calldall (e Al giall aladll il jia g il Gailiad aaY Lumiie Tilay) 138 ) el Ciay s
Cua g (s Lein Tl e 2V 5 Aalid) alaill (ajd e (5 el BalELY) (a3 S 1Y) Lae Lin e

¢ el

Adigh 4lS Qardadl) A sall 1

lilSaall aud Soall /0 galall sl 2
ME407- 338 Slasa DRl ey /a3
(= sl Jalidl ) geaal) Q& 4

(bt ) / Jadll 5

40 () Al el 2 6

2023-5-31 Caa gl 138 dlae] g5 7

Dl Calaal 8

Power plant engineering deals with the study of energy, its sources and utilization of energy for
power generation. The power is generated by prime movers (example Hydraulic turbines, steam
turbines, diesel engines). Large amount of power is generated using prime movers in a site or layout
called power plants, where all the equipments and machineries required for power generation is
located. Energy may be defined as the capacity to do work. Energy exists in various forms, such as
Mechanical Energy, thermal energy, electrical energy, solar energy etc. Electricity is the only form
of energy, which is easy to produce, easy to transport, easy to use and easy to control. Electricity
consumption per capita is the index of the living standard people of a place or country i.e. the
utilization of energy is an indication of the growth of the nation.
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Power Plant:
Fundamentals

Types of power plants:
-Conventional power
plants

-Renewable power plants
-Nuclear power plants

Thermal power plants
Steam Power Generation
Gas turbines Power
Generation

Combined Cycle Power
Generation

Fossil fuel problems
Effect on climate change
The end of fossil fuel

Renewable energy
resources and
components

Solar energy

Wind energy
Hydroelectric energy
Geothermal energy
Biomass energy

hybrid power plant

GAS POWER CYCLES
Types of Gas Power
Cycles

Rankine cycle
Brayton cycle

Have a basic
information about
the subject and be

able to solve

elementary
problems
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Dual Combustion Cycle.((
Open Cycle))

Gas turbine Cycle.((
Closed Cycle ))

Binary Vapour Cycle
Regeneration Cycle

Tutorial problems sl
Tutorial problems
Gradll 2l ylatial Skl
Agiatl) 4l 12
Rajput, R. K. A textbook of Power plant Ao stlaall 35 jaall il -]

engineering. Laxmi Publications

Book: Thermodynamics: an Engineering
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McGrawHill
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Book: Thermodynamics: an Engineering
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1-Study manufacturing processes by studying operations of manufacturing such as
casting, machining, forming, powder metallurgy, and welding.

2-Have a basic information about how to select the best operation for fabrication the
mechanical parts.

3-Study the modern operations to fabricate the polymers and composite materials,
for example non-traditional machining and 3d printing
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1- The objective is to develop a knowledge of HVAC. The course will include the

following topics of discussion:

Dokl Calaaf 8

2- air and humidity calculations, physiological reactions for cooling and heating,

thermal calculations and heating systems,

3- air — conditioning and cooling calculations, classification of air ducts,
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4- design of air ducts for air distribution systems, ventilation and air cleaning
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Psychrometric
properties + moist air
properties calculation

Psychrometric
properties + moist air
properties calculation

Using psuchrometric
chart to find moist air
properties

HVAC processes

Sensible heating,
cooling and lating
cooling

Overall conduction
heat transfer
coefficient and heat
resistance calculations

Overall conduction
heat transfer
coefficient and heat
resistance calculations

Heat load calculations
for biuldings
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1- The objective is to develop a knowledge of Refrigeration. The course will include

the following topics of discussion:

Dokl Calaaf 8

2- Refrigerant typs and application,

3- compression refrigeration system , Ideal and real.
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4- Absorption and air refrigeration systems with application examples.
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Objective 1: To teach students how to apply the concepts of stress analysis, theories
of failure and material science to analyze, design and/or select commonly used
machine components.

Objective 2: To illustrate to students the variety of mechanical components available
and emphasize the need to continue learning.

Objective 3: To teach students how to apply mechanical engineering design theory
to identify and quantify machine elements in the design of commonly used
mechanical systems.
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- Stress
Concentration

- Stressesin
Pressurized
Cylinders

- Press and Shrink
Fits

- Curved Beams in
Bending

- Contact Stresses

Columns with Central
Loading

- Columns with
Central Loading

Failures Resulting
from Static Loading
Failure Theories
Maximum-Shear-Stress
Theory
for Ductile Materials

Distortion-Energy
Theory for Ductile
Materials

Coulomb-Mohr Theory for
Ductile Materials
Failure of Brittle Materials

Have a basic
information about the
subject and be able to

solve elementary
problems
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This course is designed to introduce a basic study of the phenomena of heat transfer, to develop
methodologies for solving a wide variety of practical engineering problems, and to provide useful
information concerning the performance and design of particular systems and processes. Teach
students to analyze heat transfer problems in conduction and convection, formulate the necessary
equations and calculate the temperature distributions and rates of heat transfer; and to apply the
basic concepts of heat transfer to heat exchanger design. Also teach them how to compute steady
and unsteady heat conduction problems employing Finite-difference. Additionally, teach the
physics of the blackbody distribution function and radiation properties, thermal radiation, view
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factor, and radiation exchange between surfaces. Furthermore, teach the fundamental concepts of
solar radiation and the basic definitions of the angles.
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The main goal of numerical analysis is to develop efficient algorithms for
computing precise numerical values of mathematical quantities, including functions,
integrals, solutions of algebraic equations, solutions of differential equations (both
ordinary and partial), solutions of minimization problems, and so on. The objects of
interest typically (but not exclusively) arise in applications, which seek not only
their qualitative properties, but also quantitative numerical data
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Learning the process of the
Bisection method for
finding the roots when two
initial roots are given

Learning the
formula/process of the
Fixed Point Iteration
method for finding the
roots after estimating the
initial root

Newton'’s (or Newton-
Raphson) method can be
used to approximate the
roots of any linear or
nonlinear equation of any
degree. This is an iterative
(repetitive procedure)

Learning the
formula/process of the
Secant method for finding
the roots after estimating
the initial root

Integration By Numerical
Methods:

introduction to numerical
methods for integrating
functions which are very
difficult or impossible to
integrate using analytical
means

Integration By Numerical
Methods:

the trapezoidal rule that
computes a function f(x)
with a set of linear
functions

Integration By Numerical
Methods:

Simpson’s rule that
computes a function f(x)
with a set of quadratic
functions.

Double Integral:
Integration By Numerical
Methods: Trapezoidal and
Simpson’s rules

Have a basic
information about the
subject and be able to

solve elementary
problems
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Systems of Linear
Algebraic Equations.....
Direct Methods

1-Solution Using Inverse Of
Matrix.

2-Gauss Elimination
3-Gauss - Jordan
Elimination

Systems of Linear
Algebraic Equations.....

Direct Methods/Extra

examples
1-Solution Using Inverse Of

Matrix.

2-Gauss Elimination
3-Gauss - Jordan
Elimination

Systems of Linear
Algebraic Equations.....
Indirect Methods:
1-Iterative method (Jacobi
method)

2- Gauss - Seidel method

Interpolation and Curve
Fitting:
- Polynomial
Interpolation
- Lagrange’s
Method

Interpolation and Curve
Fitting:
- Newton’s Method
- Evaluation of
polynomial

Numerical differentiation:

- Finite difference
formulas

- Two and Three
points formulas

- Forward, Central
and backward
difference
approximations

Numerical differentiation:

- Finite difference
formulas

- Two and Three
points formulas

- Forward, Central
and backward
difference
approximations

- Extra examples
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The main goal of Internal Combustion Engines is to introduce the students to the
fundamentals of IC Engines including their Classification, configuration and
working principles of IC Engines.

Students shall be introduced to:

- Analysis of Intake and Exhaust. Measurement of fuel and air consumption,
volumetric efficiency, super-charging, effect of air-fuel ratio and compression ratio
on engine power & efficiency, pumping work, effect of residual gases on intake
temperature, injection of fuel, carburetors/fuel injector, ignition system
development, exhaust gas analysis and air pollution, control of exhaust gas contents,
energy emissions.
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- Fuels and Combustion. Gasoline characteristics, alcohol refining and octane &
cetane rating, diesel fuel oil classification, gas turbine & jet fuel, additives,
combustion equation, CNG. Theoretical flame temperature, reaction rate
and flame propagation, methods of igniting fuel, auto ignition, knock and the engine
variable detonation, combustion theories, ignition delay, chemical equilibrium and
dissociation, energy charts for unburned air mixtures, stratified charge engine,
combustion chamber requirement.
- Lubricants. Engine lubrication systems, additives for lubricants.
Engine Characteristics. Valve timing, torque & mean effective pressure, comparison
of real cycles with the ideal cycle, indicated power, brake power, specific fuel
consumption, heat balance sheet, relation between indicated thermal efficiency and
load, SI & CI engines comparison, speed and load control in SI & CI engine, high
output engines, turbocharged engines
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Learning the Have a basic 5 Jsy)

==s,7,4 1 | Principles of IC Engine | information about the
ALl dsal e Ayl o Operation: subject and be able to

TR -3 Jab
o o - Engine general solve elementary
problems

working principle
Combustion
chamber
configuration

Learning the Principles of 5 Sall
IC Engine Operation:-

- Classification and
Some Basic Details
of Heat Engines
Basic Engine
Components and
Nomenclature

How to measure the power 5 JERTET

output of an engine.

:- Dynamometer Operation
Dry friction
dynamometers
Hydraulic
dynamometers

5 daiiall




- Eddy current
dynamometers

THE WORKING PRINCIPLE
OF ENGINES: -
- Four-Stroke
Spark-Ignition (SI)
Engine
- Two-Stroke
Engine
- ACTUAL ENGINES

CLASSIFICATION OF IC
ENGINES: -
- Cycle of Operation
- Type of Fuel Used
- Method of
Charging
- Type of Ignition
- Type of Cooling
- Cylinder
Arrangements

THE FIRST LAW ANALYSIS
OF ENGINE CYCLE: -

- ENGINE
PERFORMANCE
PARAMETERS

- Fuel-Air (F/A) or
Air-Fuel Ratio
(A/F)

THE FIRST LAW ANALYSIS
OF ENGINE CYCLE-ENGINE
PERFORMANCE:-
- INDICATED WORK
PER CYCLE
- INDICATED WORK
AT PART LOAD
- INDICATED WORK
AT
SUPERCHRGING
- INDICATED
POWER

Worked out Examples
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AIR-STANDARD CYCLES
AND THEIR ANALYSIS: -
- The Carnot Cycle
- The Stirling Cycle
- The Ericsson Cycle

AIR-STANDARD CYCLES
AND THEIR ANALYSIS: -
- The Otto Cycle
- The Diesel Cycle
- The Dual Cycle

Worked out Examples

Fuels and Combustion: -

- Type of Fuel Used

- Type of Ignition

- MECHANICAL
INJECTION
SYSTEMS

- ELECTRONIC
FUEL INJECTION
SYSTEM

- FUNCTIONAL
REQUIREMENTS
OF AN INJECTION
SYSTEM

- Types of Injection
Systems

Fuels and Combustion: -

- Air fuel ratio and
engine
performance

- Impact of air fuel
ratio on engine
emissions

- Engine exhaust
system

- Rating of SI Engine
Fuels

- Rating of CI
Engine Fuels

ENGINE FRICTION AND
LUBRICATION: -
- losses associated
with friction
- Friction due to
Piston Motion
BLOWBY LOSSES

Function of Lubrication: -
- 0il Viscosity, Flash
and Fire Points
- LUBRICATION OF
ENGINE

]

e Sl

)ﬁ:@\)ﬂ

7 daial




COMPONENTS
Wet Sump
Lubrication
System

Splash System
The Splash and

Pressure

Lubrication

System

PROPERTIES OF

LUBRICANTS

ADDITIVES FOR

LUBRICANTS

Agiail) 401 12

Internal Combustion Engine Fundamentals by J.B. A glhaall 3 Haall iKY o
Heywood
Internal Combustion Engines by C.R. Ferguson (LRbaall) dpts HlI aa) yall 22
Related e- books and papers: Lo e S gl yall g sl
-1Internal Combustion Engine (oo oo Aalall O3

Fundamentals by J.B. Heywood 2.

Internal Combustion Engines by

C.R. Ferguson

3. Introduction to 1. C. Engines by Richard Stone
4. Internal Combustion Engine

Fundamentals by J.B. Heywood 5.

Internal Combustion Engines by

C.R. Ferguson

6. Introduction to I. C. Engines by Richard Stone
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1. To get acquainted with the fluid flow phenomena.

to understand the principles of fluid mechanics and,

3. to analyze flow systems, devices and processes by using those
principles.
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turbulent flow
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and friction

factor
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immersed bodies

(external flow).

Flow over 5 ol
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(external flow)

Lift and 50 e

drag.
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e gasa+ drag.
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Cengel_Cimbala. Published by McGraw-Hill
2006.

Bruce R. Munson, Donald F. Young, Theodore
H. Okiishi, and Wade W.

Huebsch, Fundamentals of Fluid Mechanics,
John Wiley & Sons, 6th ed.,

2009.
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To teach students the methods of solving advanced engineering mathematics
problems and to help them learn about engineering mathematics

2 daiall



il 5 el 5 oulal 331 55 siall Sln ae 9

A el CalaaY)

Judaill 3k il 5 tsalie e dedia slac ) A (e dollall ALIal ) jadll 3y 3as -2
LSl @l ) a VIS ASalSaal) Glapdail) yanal swsiel) Jadl sl diacaia aadial) Gm.\.l.@l‘
_'E‘)\‘);j\ d\sﬁ.a\}

el alad) 43 jleadl Calaaly) -
sl il Julaill Ganlo) gealadl A o -

Ll el 331k

Cpanali dge gal Gl pualas
JSLal) Jad @l jlgall ALal) adladl) il jiiay A8laial) aual gall 5 il Adlall 3y g 53 o
sl o) jal ol 5 pualaall 5 SlAN) 55k e dgled)
LSV AN i e Agindaill g Aleal) ABGY) (e Ae gana Ja o
gloal) JSLEQ (e (3 b oo ullall 4S L o ALl 505k 0 4
il Y Al J e sl Aalal) Aleal) Ol pridall daglia oy o
28 aa e guanl] (i 5BV ) A2l o sheal) 2805 5 A€l 5y 3 el e
A 2l 3l gall ALl
Al A& 3y el dllal) 453 ) alel alUall (8 (e ( Seminar ) dpdles ddls 4o

a3 5k

AL Y e LAY OV e Bdeall A8 Uil Fua b slac ] 5 5l e (5358 JS Adlall i o

Ak g dlee Al dge g Sl Gk e elea JSG Adhall apEi o

)l ) Lalal) )l A Jie Rga cilial y slae) 55k te elea S8 Akl i o
i) dleall ol i

Js¥) ) sall ALl clilaiel) 5 Al Coual Gladial ) Al sl ol giall dyliad cililaial

)

Al 5 Aglan Sl Calaal) -z

0o Leiia ae ) Jeasil) 5 dlenll Coladll o) jal JA (e calllall Lle Juany il s -1
NEPES
&l Y s Al -1
‘)_._\.\.néﬂ\) d.d;d\ _ZC
?-'-‘5‘533\5 C\:\.ﬂuy‘ -3C

alxill 5 aeill (351,

3 Gl




<3l Data Show 3¢t Jie skl 5 oalall Cuilall (i je (8 Aaad) Jilus 1) aladiul o
doail ¢ gaim gally A8l I3 QDY imny (m ye Bo ok o B0 ISy Al A
calall ) Jadl S5 al

A laa) (3 ey 41D el 5 &l jlee J agie llati bial Slial g Aolhall clac| o

3 ¢ i) Al ALY ek (e Gl Al YA e Al il gaiul] o

,EJM@.@\)A(LE\‘G&\“;A
3o Bl (50 ST el )yl Jgmis Jal (po Al 5l At 5 ) Chme o shal a3l o
3aally Leday ) 5 ALl Al jall ) pall (8 Al )3 0l g0 (g0 038 i Le Loy ) JDA
dtiaa) 5 jeaY! e leadl o laill o) jal J& e dleall il jleal) dullal) LS)

el (33 5l

G Gl Al 45585 OS5 (Al al gl Dladly A sl ClS Ll apip Apliald g de 5y Cliladial
JSa e o pall (5855 il Ganl sl Sl By sl IS LI i Al s Ape g il

CAS HLEQD g Aankl el e W) Hlaty Mg Adad Wl % 40 1-1

Aaliad dgles ol sl ((1-1) 58l %60 2

((eanill skl g cada il A daliall 5 AVl jlgall ) A inall Al 5 daladl il jlgall - o
A prall 5 dipdaill L s (8 ASSaall Apunigll o slell (e ddlall (85 -1
o) al OA (e lgdde Juan Gl bl i s e sbaall Jala 8 cadUall 3 a8y oai -2
i paall Al gl sl il leal aladiul gl Faleadl o jladl)
(2 Lete 3L A58 g Al all 3 gall Aalall 5 Zalddl C¥alaal) aladind (e lUall (€45 -3
G IS il ) A 5 Jilsall Julas
Jaly Guigal) JalS e a3l JSUial) apaat] 3l sl 6] el (e calldall € 240

Jandll ) 25l
oRall 410
FARR adxill 43, )l sl / 3as sl alill s y3e clelal | g sl
First Order Differential | Have a basic
Equations, background | : ;
el i - tqurdinary Diff%rential information about
Jaly ALl phsall g 45k o Equations, Some the subject and be
o Bk 0033 | proplems Leading to able to solve
Ordinary Differential elementary
Equations. problems 3 Jds¥)
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first-order differential
equations, Separable
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Homogeneous
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Exact Equations,
Examples, Integrating
Factors, Examples

Linear First Order
Equations, Examples,
The Bernoulli Equation,
Examples

Special case , The
Solution Of Differential
Equations By
Replacement The
Variables, Examples ,
when the coefficients of
dx and dy are linear
functions and have two
variables in equation,
Examples

Non-homogeneous
Systems, Homogeneous
Linear Constant
Coefficient Second
Order Equations,
Examples,
Homogeneous Linear
Higher Order Constant.

Homogeneous Linear
Higher Order Constant

Coefficient Equations,
Examples.

Undetermined
Coefficients: Particular
Integrals, Cauchy—Euler
Equation, Variation of
Parameters.

Introduction to Fourier
Series, Convergence of
Fourier Series and
Their Integration and
Differentiation,
Examples

Fourier Sine and Cosine
Series, Other Forms of
Fourier Series,
Examples

Fourier Series of Even
and Odd Functions
(Examples). Half —
Range Expansions
Series (Examples)

Laplace Transform:
Fundamental Ideas,
Examples
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Inverse transform
,Examples, transform
of derivatives and
integrals ODEs,
Examples
Differentiation and
integration of
transforms, Examples.

Laplace Transform :
general formulas ,
Examples.
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Advanced Engineering Mathematics (Erwin Kreyszig),
Wiley International edition.
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Advanced Engineering Mathematics (Erwin Kreyszig),
Wiley International edition.

(J.Ab.a.d\) afp.u.u)]\ CA\)AS\ -2

Related books and magazines

L2 a2 () gl pall 5 iU

( ooy oo el 3l )

i) g s S gl

oAl el yyglaiddas 12

Al by e Blee clipdad aaliia s Leall oy yuill cile L ALl |

6 daiall




MODULE DESCRIPTION FORM

E\JM\JJM EJ\.AM LJ.:.A} CJJAJ

Module Information
da) Hal) Balal) Chla slasa

Module Title MECHANICAL ENGINEERING | | Module Delivery
Module Type BASIC
Theory

Module Code E 101 Lecture
ECTS Credits 6 Tutorial
SWL (hr/sem) 150
Module Level 1 Semester of Delivery 2
Administering Department mec'hanl?al College Engineering

Engineering
Module Leader Asst.prof.dr. dhia alazawi e-mail Dhiaahmed _eng@uodiyala.edu.iq
Module Leader’s Acad. Title ASST. PROF, Module Leader’s Qualification Ph.D.
Module Tutor e-mail
Peer Reviewer Name e-mail

Scientific Committee Approval

Date

Version Number

Relation with other Modules
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Prerequisite module

E 101

Semester

Co-requisites module

None

Semester




Module Aims, Learning Outcomes and Indicative Contents

A5 YY) by sinall g alacil) il g Apd Hall Balall Calaa

Module Objectives
Jaud Al salal) Calaal

This module Specification provides a concise summary of the main features
of the module and the learning outcomes that a typical student might
reasonably be expected to achieve and demonstrate if he/she takes full
advantage of the learning opportunities that are provided. It should be cross-
referenced with the programmer specification.

Module Learning
Outcomes

A, Balall alesl) s jia

1. Introducing students to the principles and basics of engineering mechanics

2. Knowing the different methods of making calculations related to forces and their
effects on two- and three-dimensional systems.

3. Clarify that the subject represents a very important introduction to other subjects
for the later stages of the student's

4. study and building a scientific base for the student to ensure the possibility of
understanding the relevant subjects in the later stages

Indicative Contents
Lala LY il siaall

The topics listed under the indicative content below are the underpinning areas of
knowledge and understanding that will be obtained from successful completion of
the module. The mathematical topics are illustrated in the context of relevant
engineering scenarios.

eDefinition of vectors in 2D and 3D, Physical examples, Analytical and graphical
vector additions and subtractions.

eScalar and vector products, Analytical methods and graphical interpretation.
eResultant and equivalence of 2D force system, Analytical and graphical solutions.
eDefinition of moments and couples, Couples in 2D and 3D systems, Force systems
with couples.

eResultant and equivalence of 3D force system, Systems with couples Analytical
solutions.

eConcept of free body diagram (FBD), Equilibrium of rigid bodies, Equations of

equilibrium in 2D and 3D space

Learning and Teaching Strategies

paladll 5 alatl) liasi) i)

Strategies

Force System. Force, rectangular components, moment, resultant couple (two and
three dimensional systems). Equilibrium. Mechanical systems, isolation and
equilibrium conditions for two and three dimensional systems

Student Workload (SWL)

Structured SWL (h/sem)

Structured SWL (h/w)
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In class lectures 55
In class tests 5 78 5
Tutorial 15
Final Exam 3
Unstructured SWL (h/sem)
Jeaill I lUall alaiiall ye ol 5l Jaal)
Assignment 20 72 Unstrﬁuctured S_WL (h/w) 51
Preparation for tests 30 el S AR 8 el O
Homework 22
Total SWL (h/sem) 150
Juadl) J3A Ul Y il jall Jaal)
Module Evaluation
Al Hal) 3alal) PRTLY
Time/Number Weight (Marks) Week Due Relevant Learning
Outcome
Quizzes 3 20% (20) 3,5,10,12, | LO#1,2,3, 4,5and7
14
Formative Assignments 6 10% (10) 4,8,12 LO#1,2,3,4,5and 6
assessment Home Work 6 10% (10) 2,579,11,1 | LO#1,2,3,4,56and 7
3
Midterm Exam 2 hr 10% (20) 7 LO#1,4
Summative Final Exam 3hr 50% (50) 16 All
assessment
Total assessment 100% (100 Marks)

Delivery Plan (Weekly Syllabus)

Lg)L:.J\ (= s G\.@_Ld\
Material Covered
Week 1 concepts in mechanics such as Space, Time, Mass, Force, Particle, Rigid body
Vector, Free vector, Sliding vector, Fixed vector, and perform calculations on summation,
Week 2
Subtraction
Week 3 components of Newton’s Laws: First law, Second law




Week 4 | concepts relating to forces: Contact force, Body force

Concurrent force system, Resultant (Combination of a force system), Decomposition of a
Weel3 force (rectangular and non-rectangular),

Using triangle law to obtain the resultant will create a couple because forces in rigid body,
Weelc® mechanics are sliding vectors, not free vectors
Week 7 | cross product concepts to determine moments.
Week 8 | the resultants of forces and couples.

the differences and similarities between 2D and 3D systems. Additionally, the students
Week 9 should understand what complications are arise in studying 3D systems, and what is done to

deal with these complications
Week 10 | isolate a mechanical system using Free body diagrams
Week 11 | identify the statically indeterminate, statically determinate and redundant structure
Week 12 | Resultants and couples in 3D

the center of mass of a body, and apply the equations of equilibrium to solve relevant
Weelc13 application problems. Length of curve in the plane, Area of surface of revolution
Week 14 | Equilibrium in 2D
Week 15 | review
Week 16 | Preparatory week before the final Exam

Delivery Plan (Weekly Lab. Syllabus)
Didall e gl #lgiall

Material Covered
Week 1
Week 2
Week 3
Week 4
Week 5
Week 6
Week 7

Learning and Teaching Resources
%Jﬂ\} e&aﬂ\ J.JLAA




Texts Available in the Library?
Required Texts I.L Mweiam (Engineering Mechanics ) static yes
Recommended Engineering mechanics (higden) Yes
Texts
Websites

Grading Scheme

Group Grade sl Marks % | Definition

A - Excellent bl 90 - 100 Outstanding Performance

B - Very Good las A 80 -89 Above average with some errors
(S:(;:(ielsgoG)roup C - Good L 70-79 Sound work with notable errors

D - Satisfactory Lo gl 60 - 69 Fair but with major shortcomings

E - Sufficient Jsia 50-59 Work meets minimum criteria
Fail Group FX — Fail (Aadlaal) a8) il ) | (45-49) More work required but credit awarded
(0-49) F - Fail il (0-44) Considerable amount of work required

Note: Marks Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for example a
mark of 54.5 will be rounded to 55, whereas a mark of 54.4 will be rounded to 54. The University has a policy NOT
to condone "near-pass fails" so the only adjustment to marks awarded by the original marker(s) will be the
automatic rounding outlined above.
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Module Information
da) Hal) Balal) Chla slasa

Module Title PHYSICS Module Delivery
Module Type BASIC
Theory

Module Code ME 101 Lecture
ECTS Credits 6 Tutorial
SWL (hr/sem) 150
Module Level 1 Semester of Delivery 2
Administering Department mec'hanl?al College Engineering

Engineering
Module Leader Asst.prof.dr. dhia alazawi e-mail Dhiaahmed _eng@uodiyala.edu.iq
Module Leader’s Acad. Title ASST. PROF, Module Leader’s Qualification Ph.D.
Module Tutor e-mail
Peer Reviewer Name e-mail

Scientific Committee Approval

Date

Version Number

Relation with other Modules

AN Al all ol gall ae A8

Prerequisite module

None

Semester

Co-requisites module

None

Semester




Module Aims, Learning Outcomes and Indicative Contents
A5 YY) by sinall g alacil) il g Apd Hall Balall Calaa

This module Specification provides a concise summary of the main features of the

Module Objectives module and the learning outcomes that a typical student might reasonably be
Ll ol 3alall Calaa expected to achieve and demonstrate if he/she takes full advantage of the learning

opportunities that are provided. It should be cross-referenced with the programmer
specification.

A. An ability to apply knowledge of mathematics, science, and engineering.

b. An ability to design and conduct experiments, as well as to analyze and interpret
data.

c. An ability to design a system, component, or process to meet desired needs within

Module Learning
Outcomes

Lol 2l 3alall alall il realistic engineering constraints
- ~.J - - . ili H . g . .
USRS S5 d. An ability to function on multidisciplinary teams

e. An ability to identify, formulate, and solve engineering problems

The topics listed under the indicative content below are the underpinning areas of
knowledge and understanding that will be obtained from successful completion of
the module. The mathematical topics are illustrated in the context of relevant
engineering scenarios.

eDefinition of vectors in 2D and 3D, Physical examples, Analytical and graphical

L. vector additions and subtractions.
Indicative Contents

L eScalar and vector products, Analytical methods and graphical interpretation.
Lol ) il sinall

eResultant and equivalence of 2D force system, Analytical and graphical solutions.
eResultant and equivalence of 3D force system, Systems with couples Analytical
solutions.

eConcept of free body diagram (FBD), Equilibrium of rigid bodies, Equations of
equilibrium in space

-Concept of emission , laser in engineering

Learning and Teaching Strategies

bl 5 ] i) i

-plan and execute experimental investigations;
-apply and describe a variety of experimental techniques;
Strategies -identify, estimate, combine and quote experimental errors and uncertainties;

Student Workload (SWL)

Structured SWL (h/sem) Structured SWL (h/w)
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In class lectures 55
In class tests 5 78 5
Tutorial 15
Final Exam 3
Unstructured SWL (h/sem)
Jeail) IS lUall alaiiall pue asl ) Jaal)
Assignment 20 72 Unstrﬁuctured S_WL (h/w) 51
Preparation for tests 30 el T AR 8 el O
Homework 22
Total SWL (h/sem) 150
Juadl) J3A Ul Y il jall Jaal)
Module Evaluation
Al Hal) 3alal) PRTLY
Time/Number Weight (Marks) Week Due Relevant Learning
Outcome
Quizzes 3 20% (20) 3,5,10,12, | LO#1,2,3, 4,5and7
14
Formative Assignments 6 10% (10) 4,8,12 LO#1,2,3,4,5and 6
assessment Home Work 6 10% (10) 2,579,11,1 | LO#1,2,3,4,56and 7
3
Midterm Exam 2 hr 10% (20) 7 LO#1,4
Summative Final Exam 3hr 50% (50) 16 All
assessment
Total assessment 100% (100 Marks)

Delivery Plan (Weekly Syllabus)

L;)Lu&\ (= s GL@_LJ\
Material Covered
Week 1 concepts OF Newtonian mechanics
Week 2 | thermal Physics, with topics include: Physics and measurement
Week 3 | Vectors, kinematics and dynamics of motion of a single particle in one and two dimensions
Week4 | work and energy




Week 5 | system of particles

Week 6
linear momentum and collisions

Week 7 kinematics and dynamics of rotational motion

Week 8 equilibrium of rigid bodies, and elasticity

Week 9 Principles of laser

Week 10 | Three level and four level lasers

Week 11 Population inversion, Stimulated and spontaneous emission

Week 12 | Industrial lasers

Week 13 | oscillatory motion, wave motion

Week 14 | temperature and thermal equilibrium

Week 15 review

Week 16 | Preparatory week before the final Exam

Delivery Plan (Weekly Lab. Syllabus)

Material Covered
Week 1
Week 2
Week 3
Week 4
Week 5
Week 6
Week 7
Learning and Teaching Resources
w‘)dﬂ\‘g (‘;LC\J\ JJLAA
Texts Available in the Library?
Required Texts I.L Mweiam (Engineering Mechanics ) static yes
Recommended Engineering mechanics (higden) Yes
Texts
Websites




Grading Scheme

Group Grade paail) Marks % | Definition

A - Excellent Dbl 90 - 100 Outstanding Performance

B - Very Good [SENRTEN 80-89 Above average with some errors
(S:(;:felsgoc)iroup C - Good 2 70-79 Sound work with notable errors

D - Satisfactory b gl 60 - 69 Fair but with major shortcomings

E - Sufficient Jsia 50 -59 Work meets minimum criteria
Fail Group FX - Fail (Aadlaall 28) il 5 | (45-49) More work required but credit awarded
(0-49) F - Fail Gl (0-44) Considerable amount of work required

Note: Marks Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for example a
mark of 54.5 will be rounded to 55, whereas a mark of 54.4 will be rounded to 54. The University has a policy NOT
to condone "near-pass fails" so the only adjustment to marks awarded by the original marker(s) will be the
automatic rounding outlined above.
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1. To be able to define the basic concept of thermodynamic science based on states
the thermodynamic laws including; the Zero, First, second and third law of
thermodynamics.

2. To be able to define the basic thermodynamic terms such as heat, work, thermal
efficiency and the difference between various forms of energy.

3. To be able to understand the thermodynamic properties of a substance

3. To be able to identify and describe energy exchange processes (in terms of
various forms of energy, heat and work).

4- To be able to apply the concept of thermodynamic laws on applied engineering
examples.
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U3 caall 2l Surrounding. Introduce types of .
Aok A3 aall Jals systems. subject and
Describe properties of the be able to Sl
system. [llustrate State and solve )
Equilibrium. explore the elementary
application areas of this science
problems
Identify the thermodynamic Sl

process and cycles. Introduce the
Zeroth Law of Thermodynamics.

Define the pure substances.
Describe Phases of pure
substances. Understand the
Phase-change Processes of Pure
Substances.

Recognize the Property Diagram
including: Saturated and Sub-
cooled Liquids. Saturated and
Superheated Vapors.

Drive Quality and Moisture
Content. Use the Property Table
in solving problems. Identify the
Ideal Gas Law.

Understand the moving boundary
work. Describe Energy balance
for closed systems. Introduce the
concept of the first law of
thermodynamic.

R
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Drive the flow energy equation
for a closed system. Non-flow
energy equation for a closed
system.

Use the concept of first law of
thermodynamic in solving
problems. Define Specific heats
with its relation with other
thermodynamic properties.

Introduce Principal of
Conservation of Mass and Energy
Analysis of Opened system.

Understand the second law of
thermodynamic.

Introduce the second law of
thermodynamics. Identify valid
processes as those that satisfy
both the first and second laws of
thermodynamics. Discuss thermal
energy

reservoirs, reversible and
irreversible processes, heat
engines, refrigerators, and heat
pumps.

Describe the Kelvin-Planck

and Clausius statements

of the second law of
thermodynamics. Apply the
second law of thermodynamics to
cycles and cyclic devices.

Describe the Carnot cycle.
Examine the Carnot principles,
idealized Carnot heat engines,
refrigerators, and heat pumps.
Determine the expressions for
the thermal efficiencies and
coefficients of performance for
reversible heat engines, heat
pumps, and refrigerators.

Evaluate the performance of

gas power cycles for which the
working fluid remains a gas
throughout the entire cycle.
Develop simplifying assumptions
applicable to gas power cycles..

Review the operation of
reciprocating engines. Analyze
both closed and open gas power
cycles.

Cpaldll

).ﬁac@\)]\

6 Aadiall




daaill 4 12

Thermodynamics an Engineering approachs 4 sllaall 3 ) jaall sl ]
By YUNUS A. CENGEL, MICHAEL A. BOLES

and MEHMET KANOGLU

1- Engineering thermodynamic (Dbaall) dput )l aal sall 2

By Tarik Al_Themmiar

2-Applied Thermodynamic for Engineering
technologies

By T.D. EASTOP A. McCONKEY

Related books and magazines Lo a s S @l yall g sl
(oo 2D Aalal) Sl )

i ) gl a5 S gl

Al LAl e e dglee iyl saalie 5 lend) ooy aill cle L 2l

7 daial




Ministry of Higher Education and
Scientific Research - Iraq
University of Diyala
College of Engineering
Department of Chemical Engineering

MODULE DESCRIPTOR
) 2l 3Ll G

Module Information
:\:\M\Jﬂ\ 3aldll &L}LA}SM

Module Title MATHEMATICS | Module Delivery

Module Type BAsIC

Module Code E 101 Theory
Lecture

ECTS Credits 6 Tutorial

SWL (hr/sem) | 150

Module Level 1 Semester (s) offered 1

e A College | Engineering

Module Leader | Qusay Hassan e-mail qusayhassan_eng@uodiyala.edu.iq

l\{lr(i)gzle Leader’s Acad. Associate Prof. l(\;::;;i]lilf!ii ;.teiitliler's PhD

Module Tutor e-mail

Peer Reviewer Name e-mail

Review Committee
Approval

Version Number

1.0

Relation With Other Modules

| Pagel




6 AY) Al )l ) sall a A8l

Prerequisite module

None Semester -

Co-requisites module

None Semester -

Module Aims, Learning Outcomes, Indicative Contents and Brief Description
palide Cia g e 400l YY) il sinall g aleil) il g dpul jall 3alall Calaal

Module Aims
Jaud Al salal) Calaad

This module aims to provide students with an understanding of, and
competence in the use of, mathematical techniques that are relevant to the
solution of engineering problems. It will also give students a firm
foundation from which to develop solutions to a wider and deeper range of
engineering problems that they will encounter throughout their
undergraduate engineering program of study.

Module Learning
Outcomes

ol pall alall Aladll s A

1. Preliminaries : Explain mathematical coordinate systems, representing
line, slope of line, shifting of lines

2. Vectors: Demonstrate an understanding of vectors in plane and space.

3. Function: Demonstrate an understanding of function and related
variables, range and domain of function, types of functions and their
graphs.

4. Limits and Continuity: Demonstrate an understanding of the
fundamental concepts of calculus including limits, continuity, and
differentiability.

5. Derivatives: Apply the techniques of differentiation at different types of
functions including transcendental functions

6. Applications of derivatives: Apply the techniques of differentiation to
solve problems involving rates of change, linearization, curve sketching,
mean value theorem and Initial value problem.

7. Complex numbers: Demonstrate an understanding of complex numbers
with basic operations and their mathematical and graphical
representations including Euler's Formula

Indicative Contents
Aals )W) G ginall

The topics listed under the indicative content below are the underpinning
areas of knowledge and understanding that will be obtained from
successful completion of the module. The mathematical topics are
illustrated in the context of relevant engineering scenarios.

e Preliminaries Cartesian coordinates, polar coordinates, slope of lines,
angle of inclination.

e Functions, types of functions, graph of the functions, domain and range
of function

e Review of trigonometric function: graph of trigonometric function,

range and domain of trigonometric functions, identities.

Limits and Continuity: Properties, limits involving infinity,

| Page2




continuity.

e Transcendental functions: Inverse function, graph of inverse function,
Logarithmic and exponential functions, inverse trigonometric functions,
hyperbolic functions, inverse hyperbolic functions.

o Derivatives: Definition, rules of derivative, Implicit differentiation, L
hospital’s rule, derivative of inverse functions

e Applications of derivatives: rate of change problems, Relative
maximum and relative minimum, Curve sketching with 1%t and 2"
derivative, Linearization, Mean value theorem, Initial value problem,.

e Complex numbers: Basic definitions. The geometric representations of
the complex numbers, argand diagram, Basic operations with complex
numbers, Euler's Formula

e Vectors: Introduction to vectors

Course Description

This course lays the foundation for a robust understanding of mathematical
concepts that underpin the various disciplines within engineering. It covers a
breadth of topics ranging from coordinate systems, slopes of lines, and angles of
inclination to the introduction of two- and three-dimensional coordinate
systems. A focus is also given to the understanding and manipulation of
functions, including domain and range determination and function composition.
The course incorporates a substantial overview of trigonometry, limits,
continuity, derivatives, including their applications in real-world engineering
contexts in addition to complex numbers and their mathematical representation.
By the end of the course, students will have a sound understanding of these
principles, preparing them for more advanced engineering courses in their
respective fields.

Learning and Teaching Strategies

adal 5 alal) i i

Strategies

Begin In Mathematics I, then employ a range of teaching strategies to ensure
first-year engineering students fully grasp the various mathematical concepts.
Instructional methods include interactive lectures, where core mathematical
principles are explained in detail, and practical problem-solving sessions to
provide hands-on learning experiences. Collaborative group work encourages
peer-to-peer learning and reinforces understanding through shared insights.
Regular formative assessments will be conducted to monitor students'
understanding of the material, and feedback will be promptly given to guide
their learning process. Instructors will maintain office hours for personalized
support, and online resources will be available to supplement classroom
instruction. Emphasis will be placed on relating mathematical concepts to real-
world engineering applications to make the learning experience more relevant
and engaging. These strategies aim to develop students' critical thinking skills,
enhance their problem-solving abilities, and prepare them for advanced
engineering studies.

| Page3




Student Workload (SWL)
AlUall ol Al Jasl)

Structured SWL (h/sem)

Juadll J3A Glall adatiall ol jall Jasl)

In class lectures 55 8 Structured SWL (h/w) 5

In class tests 5 Lo sausf allall alaiiall sl Hall Jaal

Tutorial 15

Final Exam 3

Unstructured SWL (h/sem)

Jadll PUA lUall alaiial) e 1Al Jasll

S s 20 72 Unstructured SWL (h/w) c1

Le grad lUall alaiidll yee ol jall Jasl) :

Preparation for tests 20 o F=

Homework 32

Total SWL (h/sem) 150

Jamil A Ll IS ol jal) Jeal

Module Evaluation
i&u\)iﬂ\ﬁdkaﬂ eﬁgﬁ
Ti Rel tL i
ime Weight (Marks) Week Due ¢levant Learning
(hr) Outcome
Quizzes 3 20% (20) 3,5,10,12,14 | LO#1,2,3, 4,5and 7
Formative Assignments 6 10% (10) 4,8,12 LO#1,2,3,4,5and 6
assessment
Home Work 6 10% (10) 2,5,79,11,13 | LO#1,2, 3,4,56and7

Summative Midterm Exam 2 10% (10) 7 LO#1,4
assessment | Final Exam 3 50% (50) 16 All
Total assessment 100% (100 Marks)

Delivery Plan (Weekly Syllabus)
ol e sl mleiall

Material Covered

Week 1 | Cartesian coordinates, slope of lines, angle of inclination, functions, types of functions, graph
of the functions, domain and range ,identifying functions, Circles and parabolas

Week 2 Introduction to vectors

*Preliminaries
Week3 | gym, differences, products and quotients of Composite functions, shifting a graph of a
function, scaling and reflecting a graph of a function, Absolute value

| Page4




*Review of trigonometric function

Week 4 . . . L L.
graph of trigonometric function, range and domain, identities
Week 5 -Limits_and _Co_nti_nuity o o
Properties, limits involving infinity, continuity
*Transcendental functions
Week 6 | Inverse function, graph of inverse function, Logarithmic and exponential functions,
trigonometric functions , inverse trigonometric functions, hyperbolic functions, inverse
hyperbolic functions
*Derivatives
Week 7 | Definition, rules of derivative, slopes , tangent lines, chain rule, derivative of trigonometric
functions, Implicit differentiation, L hospital’s rule
Week 8 derivative of inverse trigonometric functions, derivative of exponential and logarithmic
functions
Week 9 *Applications of der.ivatives . . . N
Speed and acceleration, Relative maximum and relative minimum
Week 10 | Curve sketching with 1st and 2nd derivative
Week 11 | |inearization
Week 12 | rate of change problems
Week 13 | \ean value theorem -Initial value problem
Week 14 Complex numbers: Basic definitions. The geometric representations of the complex numbers,
argand diagram
Week 15 | Basic operations with complex numbers, Euler's Formula
Week 16 | Final Exam
Delivery Plan (Weekly Lab. Syllabus)
DRl e g el
Material Covered
Week 1
Week 2
Week 3
Week 4
Week 5
Week 6
Week 7
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Learning and Teaching Resources
Lf‘ﬂ)ﬂ\} ela_\j\ JJLAA

Text Available in the
Library?
George B. Thomas and Ross L. Finney, “Calculus and
Required Texts Analytic Geometry, Addison- Wesley Yes
Thomas Calculus, by George B.Thomas,Jr,Elevnth
Edition Media Upgrade 2008
ggii)smmended Calculus Early Transcendental (Sixth Edition) James Yes
Stewart
Websites
APPENDIX:
GRADING SCHEME
Group Grade i) Marks (%) | Definition
A - Excellent Okl 90 - 100 Outstanding Performance
B - Very Good [EEGRTEN 80 - 89 Above average with some errors
(S5uOC(_:elsgo()5 roup C - Good RTEN 70-79 Sound work with notable errors
D - Satisfactory das sia 60 - 69 Fair but with major shortcomings
E - Sufficient J e 50-59 Work meets minimum criteria
Fail Group FX — Fail Olb Jsiia | (45-49) More work required but credit awarded
(0-49) F — Fail <l | (0-44) Considerable amount of work required
Note:

NB Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for example a mark of 54.5
will be rounded to 55, whereas a mark of 54.4 will be rounded to 54. The University has a policy NOT to condone
"near-pass fails" so the only adjustment to marks awarded by the original marker(s) will be the automatic rounding
outlined above.
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Relation With Other Modules
6 DAY Al 5l o) gal) ae A)

Prerequisite module

E 101

Semester 1

Co-requisites module

None

Semester -

Module Aims, Learning Outcomes, Indicative Contents and Brief Description
aide Chia g ae Aol Yl siaall g aladill il g Al jall salal Calaal

Module Aims
Jau) o) 3okl Calaal

This module aims to provide students with an understanding of, and
competence in the use of, mathematical techniques that are relevant to the
solution of engineering problems. It will also give students a firm foundation
from which to develop solutions to a wider and deeper range of engineering
problems that they will encounter throughout their undergraduate engineering
program of study.

Module Learning
Outcomes

Aol pall salell alatll s A

1.

Integration: Demonstrate an understanding of the fundamental concept
of integration and antiderivative including types of integrations
Integration and transcendental functions: Extend the concept of
integration to cover the integration of different types of transcendental
functions

Numerical integration: Explain the fundamentals of numerical
integration focusing on trapezoidal rule and Simpson’s rule.

Methods of integration: Apply the techniques of integration to evaluate
the integrals that cannot be solved directly.

Application of definite integrals: Extend the concept of integration to
solve several problems involving area, volume, length of curve, surface
area by revolution, center of mass and moment of inertia.

Area with polar coordinates: Demonstrate an understanding of polar
coordinate system and its difference with Cartesian coordinate system,
graphing and problems solution of such system.

Matrix: Explain the concept of matrix in mathematics, matrix algebra
and solution of system of linear equations.

Indicative Contents
Juala Y1 el giall

The topics listed under the indicative content below are the
underpinning areas of knowledge and understanding that will be
obtained from successful completion of the module. The mathematical
topics are illustrated in the context of relevant engineering scenarios.

Integration: Definition, antiderivative, definite and indefinite integral.
Integration and transcendental functions: integration of
trigonometric and inverse trigonometric functions, integration of
exponential and logarithmic functions, Integration of hyperbolic and
inverse hyperbolic functions.

Numerical integration: Introduction, trapezoidal rule and Simpson’s
rule.

Methods of integration: Substitution method, integration by parts,
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Trigonometric substitution method, integration by partial fraction.

e Application of definite integrals: Area, Volume, Lengths of curves in
the plane, Areas of surfaces of revolution, Center of mass, moment of
inertia.

e Area of polar coordinates: Definition, polar equation, relating polar
and Cartesian coordinates, Graph in polar coordinates, applications
using polar coordinate system

e Matrix: definition, matrix algebra, Determinant of matrix, Grammar’s
rule, Inverse of matrix, Gauss Elimination Method

Course Description

This course discuss the foundation for a robust understanding of mathematical
concepts that underpin the various disciplines within engineering. It covers the
integration and its types followed by methods of integration. The concept of
numerical integration is also highlighted. Students will be able to utilize
integration to solve several problems such as area between curves and volume
by revolution. A focus is also given to the understanding of polar coordinate
system and how to graph the curves and solve difficult integral in an easy way
using such system. Matrix topic is also covered in this course so the students
will be able to solve system of linear equations using matrix in different
approaches. By the end of the course, students will have a sound understanding
of these principles, preparing them for more advanced engineering courses in
their respective fields

Learning and Teaching Strategies

aabeil 5 bl iyl jind

Strategies

Begin In Mathematics Il, then employ a range of teaching strategies to ensure
first-year engineering students fully grasp the various mathematical concepts.
Instructional methods include interactive lectures, where core mathematical
principles are explained in detail, and practical problem-solving sessions to
provide hands-on learning experiences. Collaborative group work encourages
peer-to-peer learning and reinforces understanding through shared insights.
Regular formative assessments will be conducted to monitor students'
understanding of the material, and feedback will be promptly given to guide
their learning process. Instructors will maintain office hours for personalized
support, and online resources will be available to supplement classroom
instruction. Emphasis will be placed on relating mathematical concepts to real-
world engineering applications to make the learning experience more relevant
and engaging. These strategies aim to develop students' critical thinking skills,
enhance their problem-solving abilities, and prepare them for advanced
engineering studies.
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Student Workload (SWL)

LRI yall Jas

Structured SWL (h/sem)
Juadll J3A GlUall adatiall ol jall Jasl)

Juadl) J3& llall SISl jall Jaal)

In class lectures 55 78 Structured SWL (h/w) 5

In class tests 5 Lo saual callall alaiiall sl all Jaal

Tutorial 15

Final Exam 3

Unstructured SWL (h/sem)

Jiadll PA lUall alaiial) e Il Jasll

O e 0 |7 Unstructured SWL (h/w) -
Le gaad alUall alatiall yee il al) | '

Preparation for tests 30 I el Jend

Homework 22

Total SWL (h

otal S (h/sem) 150

Module Evaluation

a%u\):d\BJLA” eﬁgﬁ

Time Rel tL i
/ Weight (Marks) Week Due clevant Learning
Number Outcome

Quizzes 3 20% (20) 3,510,12,14 | LO#1,2,3, 4,5and7
Formative | Assignments 6 10% (10) 4,8,12 LO#1,2,3,4,5and 6
assessment

Home Work 6 10% (10) 2,5,7,9,11,13 LO#1,2,3,4,56and 7
Summative | Midterm Exam 2 hr 10% (20) 7 LO#14
assessment | Final Exam 3hr 50% (50) 16 All
Total assessment 100% (100 Marks)

Delivery Plan (Weekly Syllabus)

@bl o gV lgiall

Material Covered

Week 1 Integration:

Definition, antiderivative, definite and indefinite integral

Week 2

Integration and transcendental functions:
(trigonometric and inverse trigonometric functions, exponential and logarithmic functions)

Week 3

Integration and transcendental functions:
Integration and transcendental functions (hyperbolic and inverse hyperbolic functions)

| Page4




Week 4 | ® Numerical integration
Introduction, trapezoidal rule and Simpson’s rule
Week 5 | ® Methods of integration
Substitution method, integration by parts
Week 6 | ® Methods of integration
Trigonometric substitution method
Week 7 | ® Methods of integration
Integration by partial fraction method.
Week 8 | ® Application of definite integrals
Areas under the curve, area between curves,
Week 9 | ® Application of definite integrals
Volume by revolution
Week 10 | ® Application of definite integrals
Length of curve in the plane, Area of surface of revolution
Week 11 | ® Application of definite integrals
Center of mass, moment of inertia
Week 12 | ® Application of definite integrals
Area by polar coordinates
Week 13 | ® Matrix
Definition, matrix algebra
Week 14 | ¢ Matrix
Determinant of matrix, Grammar’s rule
Week 15 | ® Matrix
Inverse of matrix, Gauss Elimination Method
Week 16 | Final Exam
Delivery Plan (Weekly Lab. Syllabus)
D8l e ) el
Material Covered
Week 1
Week 2
Week 3
Week 4
Week 5
Week 6
Week 7
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Learning and Teaching Resources
Lf‘ﬂ)ﬂ\} ela_\j\ JJLAA

Text Available in the
Library?
George B. Thomas and Ross L. Finney, “Calculus and
Required Texts Analytic Geometry, Addison- Wesley Yes
Thomas Calculus, by George B.Thomas,Jr,Elevnth
Edition Media Upgrade 2008
ggii)smmended Calculus Early Transcendental (Sixth Edition) James Yes
Stewart
Websites
APPENDIX:
GRADING SCHEME
Group Grade i) Marks (%) | Definition
A - Excellent Okl 90 - 100 Outstanding Performance
B - Very Good [EEGRTEN 80 - 89 Above average with some errors
(S5uOC(_:elsgo()5 roup C - Good RTEN 70-79 Sound work with notable errors
D - Satisfactory das sia 60 - 69 Fair but with major shortcomings
E - Sufficient J e 50-59 Work meets minimum criteria
Fail Group FX — Fail Olb Jsiia | (45-49) More work required but credit awarded
(0-49) F — Fail <l | (0-44) Considerable amount of work required
Note:

NB Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for example a mark of 54.5
will be rounded to 55, whereas a mark of 54.4 will be rounded to 54. The University has a policy NOT to condone
"near-pass fails" so the only adjustment to marks awarded by the original marker(s) will be the automatic rounding
outlined above.
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