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University of Babylon (1) 22, 3ats T PES
Faculty of Engineering - Almusayab Caall- duanzg A8
Bachelor's degree in Energy Engineering (First cycle) (a3 gl Bibahi dusion 3 gy ol .
Four years (Eight semesters) - 240 ECTS credits - 1 ECTS =25 hr Al v =daygl By F-doygt Biog TE - - (Aeatss Jeab Atad) gt il v
Program Curriculum (2023 - 2024) TeTL-Y . UT alall ooy il igialt
Lew | Semest _ _ ) Langu SSWL (hriw] Ezam | SSVL USSWL| SWL | ___ Modul F'reir;quis
ol or Mo.| Module Code Module Mame in English Ll il Salall gl age | [Bo% Cal [, [ TOC TSEMN| hrise [y, 5 £ Module(s
[hr]l'l [h:lv [h:f! (hrtw] [ll:f' _ m " hrisem | hrisem Tape ] Code
1 | UOBABO301011 Engineering Orawing and Auo-CAD | | al8gis Wy il an I English | 1 2 3 5 35 55 150 5 5
2 | UOBABDIMOTZ Electrical Circuits Al sl ilsall Englizh 3 2 1 4 a4 o6 150 5] S
3 | UOBABD301013 Mathematics | | bl English 3 1 4 64 g6 150 5] s
One d | UOBABD30101d Physics sloyall English 2 2 q Ed G1 125 5 5
5 | UOBAEDZ0I01S Fundamental of Computer waguladl Glulbal Englizh 1 z i 45 51 100 o B
E | UOBABD300E Arabic language Ay jall azlll Arabic 2 3 33 42 5 3 B
Tatal 12 1] 8 3 2 1] 24 399 351 50 30
SEWL (hriw) Ezam | 55WL |USSWL| SwWL Modu |FTErequis
UGl Semest | | mModule Code Module Mame in English Al all dalall gl Langu 1y g [ rab Tuk [Semn| hrise EET 13
=l age (hriw | [hriw | [hriw [ [hriw m | "% |hricom |hricem | Tape R
1 1 P L T P m ] Code
1 | UOBABDS0021 Ergineering Orawing and Auo-CAD || Il als 555 ¥y gl ua JI Englizh 1 2 3 5 35 55 150 5] 5
2 |UOBABO30I0ZZ Engineering Mechanics pazip] il Sl English | 3 1 4 Gd 86 150 - s
3 |UOBABO30023 Mathematics || | dluisbiy English 3 1 4 64 25 150 5] s
Two | 4 |UDBABD30I0Z4| "emiactuing Frocesses BENGINSSNd [ gy g gt sblw | English| 2 2 4 | Ba | 238 | w0 | 4 5
5 |UDOBABO3010Z2S Chemistry #Loatll Englizh | 2 2 q Ed 36 100 d 5
6 |UOBABO30I0ZE Englizh Language | | 41 aalll English | 3 3 438 52 100 q B
Total | 14 0 4 5 2 0 24 399 351 750 30
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Semeste Langu SSWL [hilw) Eram | SSWL USSWL| SWL Modul P'E'l‘:q“iSi
Level r No. | Module Code Maodule Name in English Laml all Ll age CL I[_:'T: Lab Pr [;“E’l'_ Smn htzem pireom | hatom | hrlom ECTS e Type | Modulels)
[hriw] n (hriw] | [hriw] o P Code

1 | UCBABD301031 Thermodynamics | | ol ithali s English 2 2 1 4 79 71 150 6 g

2 | UOBABD301032 Fluid Mechanics | | alzall wliBia English 2 2 1 4 79 71 150 6 ]

3 | UDBARD301033 Enginearing Mathematics il sl Englizh 3 1 4 64 86 150 6 3

Three 4 | UCBABD301034 Electronic Circuits g ASI el English 2 2 1 4 79 21 100 4 g

5 | UOBABD301035 English Language Il 11 Zpalsa aslh English 3 3 48 52 100 4 B

8 | UDBARC30103& Material Science slgall ale Englizh 2 1 4 49 51 100 4 3

Total 14 0 6 0 5 0 23 398 352 750 30
Semeste _ _ . Langu L (it Exam SSWL |USSWL | Swl Modul Prert‘:lmm
UGl . No. | Module Code Module Mame in English Lml all daladl jul age CL I[_:,T: Lab Pr [;:;' Semn hrtsem pioem | hrfeom | hleem ECTS e Type | Module(s)
(hrtw] | ™ | (hriw]) ((hebe) |57 | Code

1 UOBARD301041 Thermodynamicz Il 1 & lpmell itlialioz Englizh 2 2 1 4 79 71 150 6 3

2 | UCBABD3D1042 Fluid Mechanics |1 11 a8lpall il e English 2 2 1 4 79 71 150 6 g

3 | UOBABD301043 Strength of Materials 2lzali &aglia English 2 2 1 4 79 71 150 6 ]

Four 4 | UOBARO301044 Principles of Energy Engineering EEU Eetis mgalea Englizh 3 1 4 B4 86 150 6 Cc

5 | UCBABRD301045 Computer Programming [Matlab) (o5 Lall) crunlodi Anaay English 1 2 4 45 51 100 4 E

6 | UOBABD301046 Human Rights and democracy FdbolEacally QLW Gad> Arabic 2 3 33 17 50 2 B

Total 12 (1] 8 0 4 (1] 23 383 367 750 30
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L s L SSWL (hriw) e SSWL |USSWL| SwWL Modul Prerequisi
"I‘"’ EMESLe | Mo. | Module Code Module Mame in English gl jall Galall pal AN rest [ op [y | 7M€ [Temn h';a“‘ ECTS ‘T’ u i
f age [hriw [hriw WSEM | hrtzem | hrisem | hriisem e Type| Module(s)
(hriw) | ™ | (hrtw] | (hebw) | 05 1 Code
1 | UOBAED301051 Engineering Analysis cpetigl Julali English 3 1 4 64 a6 150 ] 3
2 | UCBABD301052 Electrical machines 8l Eh Bl English 2 2 4 64 61 125 5 35
3 | UOBABD301053 Heat transfer - conduction gl - Bylpall JLESH English 2 2 1 4 79 46 125 5 3
Five 4 | UCBABD301054 Mechanical Element Design & CAD 2605 RS Gl tha Wl anaat | English 2 2 1 4 79 46 125 5 35
5 | UOBABD301055 Hydrogen energy and Fuel Cells 253l L3l crmgy gl B3 Englizh 2 2 bl 4 79 46 125 5 c
6 | UCBABO301056 Fossil Fuels st aadall English 2 4 34 66 100 4 C
Total 13 0 & 2 4 o 24 399 351 750 30
s . SSWL (hite) . SSWL (USSWL| SwL Hodul P“”:"l“i‘i
emeste . ~ . angu xam lodul (]
Mo. | Module Code Module Name in English amlall ialadl gl Lect Tar [ IEmn | ECTS
G s age (el hriw L=l < [hriw hrisem hrisem | hrifsem | hrfsem e Type Module(s)
[hriw] ; [hriw] | [hriw] ; Toehbedl Code
1 UCBABD301061 Mumerical analysiz ermall Lladll English 2 2 4 64 86 150 G S
2 UOBABD301062 Waste management and bio-energy Zrgenll B0 BBl leliali 300 | English 2 2 4 64 61 125 5 c
3 UOBABD3I01063 Heat Transfer - convection & radiation Flaaifly Jasdl - Sl Lozt English 2 2 bl 4 T9 46 125 5 S
Six 4 | UOBABD301064 Mechanical System Design &CAE (S8l RSBl LalY st | English 2 2 4 64 61 125 5 3
5 | UCBABD301065 Electrical Power Systems e g Byl dalai English 3 4 49 51 100 4 S
[ UCBABDZO10EE Combusticn Energy Sli=YiaEl English 2 2 1 4 9 46 125 5 5
Total 13 L] & 4 2 L] 24 399 351 750 30
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B —
Leve | Semeste Langu SSHUT) Exam SSWL |USSWL | SwWl Modul 'e':a-qu.ﬂ
No. | Module Code Module Hame in English Laml ll il gl g ECTS
| T age CL |Lect | Lab Pr Tut | Semn hrisem hrlsem | hitsem | hrisem e Type | Modulels)
[hriw] | [hriw | [hriw] | (hriw] | (hriw Code
1 UOBARD301071 Control & Measurement in Energy Systems Akl dabail 3 Sslulilly Sl )i | English 3 2 1 4 894 56 150 6 c
2 | UDBABD301072 Solar & Wind Energy Tl BBl A sl BRI English 3 2 1 4 84 56 150 (3 c
3 | UCBABD301072 Turbomachinery Augpgill oS Bl English 3 1 4 64 a6 150 6 35
Seven 4 UCBABC301074 Energy management & economics aBlall 2 LasBly 3021 Englizh 3 1 4 54 61 125 5 c
5 | UCBABD30107S Enerzy and Environment Al A5l English 2 4 34 lili] 100 4 c
1] UCBABDZ0107E Graduation Project| _:;..u'.all Fpall Englizh 1 4 45 26 75 3 C
Total 15 0 4 2 4 o 24 399 351 750 30
UGIV| semeste . v SSWL (hriw) Exam | SSWL |USSWL & SWL Modul "“”t‘:‘“"'
MNo. | Module Code Module Name in English dsaal gl Saladl r--i (= T hrige ECTS
r e CL hrfw Lab Pr hriw Semn m hrizse hrisem | hrisem e Type | Module(s)
thriw) "W ey | ()| (T (b m Code
1 | UCBABQ201081 Power Plants Bl Sl English 3 2 1 4 94 56 150 (3 C
2 | UOBABD301082 Energy Storage Systems aZUali oyps- dalail English 2 2 1 4 i) 7 150 6 c
3 | UOBABD301083 Design of energy systems by computer FREPURIEN B 111 A= P English 2 3 4 i) 7 150 6 c
Eight 4 | UOBABD301084 Nuclear energy gl AR English 2 1 4 49 76 125 5 c
5 | UCBABO301085 Engineering professional Ethics Aeandigh Sgall LIS English 2 4 34 66 100 4 E
1] UCBABDZ0102E Graduation Project 1| 1 ___;..u;a.ll&_;J.:.aJl Englizh 1 2 4 45 26 75 3 C
Total 12 0 4 5 3 0 24 384 366 750 30

Must be
| Total 240 ECTS

hote: The student should complete 4

ks 0f Summer Internships to fullfil the requirements of the Bachelor's degree

Structured

SWL (hriw) type

CL Class Lecture B |Baszic learming activities SWL: Student Workload
Lab Laboratory C Coare learning activity SSWL: Structured SWL
Module type
Pr Practical Training 5 Supart ar related USSWL: Unstructured SWL
learning activity
Tut Tutorial E Elective !elarning | |
activitg
Lect Online lecture
Semn Seminar Mote: Columns O, P and @ are progrmaed, protected and should not be edited
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Appendix (2)
Program Catalogue
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1) Vision & Mission Statement

Vision Statement:

Our goal is to establish leadership in engineering education and applied research within the field of
energy engineering, both locally and globally. We aim to achieve this by providing community services,
fostering cooperation, and building exchange relationships with various local and international
universities. Our focus is on equipping engineering professionals with specialized knowledge in the
design, implementation, operation, and maintenance of power generation stations. Through the
acquisition of engineering skills and the excellence of our graduates, we aim to make a significant impact
in the energy engineering sector, both locally and globally.

Mission Statement:

We strive to foster leadership in creativity, innovation, and continuous improvement in scientific
research. Our aim is to contribute to the prosperity of society by preparing applied engineers specializing
in the field of energy and environmentally friendly alternatives. We aspire to develop professional
leaders and efficient scientific researchers who possess a high level of knowledge and technological
creativity. Our ultimate goal is to achieve quality assurance and academic accreditation, adhering to
globally recognized standards in engineering and scientific curricula, while maintaining a strong
commitment to engineering ethics.

2) Program Specification

Programmer | BSc— Energy Engineering ECTS 240

Duration 4 |evels — 8 Semesters Method of Attendance Full times

Energy Engineering Department was established in the University of Babylon College of Engineering / Al-
mussaib during the year 2014. The program specializes in graduation of applied engineers after four
years of study in the jurisdiction of Energy and Renewable Energies Engineering where graduated
students have familiarity and knowledge in related electrical and mechanical and chemical engineering

Energy Engineering Department 9
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at the same time. The Bachelor of Engineering is a professional degree that allows graduates of the
program to register in the Iraqgi Engineers Association and practice the profession directly after
graduation. The four-year program included one and two years’ study common to the major, covering
basic science and engineering topics courses besides the general education topics, and then last 2 years
of specialization in Energy and Renewable Energies Engineering. The curriculum was also developed to
satisfy the Iraqi requirements for licensure. The program prepares students for different types of
conventional energy and renewable energies like solar, wind, bio and other kinds of renewable energies
with energy efficiency course.

3) Program Goals:

a) Enter the energy and renewable energies engineering profession as practicing engineers and
consultants with prominent companies and organizations in diverse areas that related to energy
and renewable energies engineering.

b) Pursue graduate education and research at major research universities in Energy and Renewable
Energies engineering, and related fields.

c) Advance in their chosen fields to supervisory and management positions

d) Engage in continued learning through professional development.

e) Participate in and contribute to professional societies and community services.

4) Student learning outcomes:

(a) An ability to identify, formulates, and solves engineering in energy and renewable energies
engineering problems by applying principles of engineering, science, and mathematics.

(b) An ability to apply the engineering design process to produce solutions that meet specified
needs with consideration for public health and safety, and global, cultural, social,
environmental, economic, and other factors as appropriate to the discipline.

(c) An ability to develop and conduct appropriate experimentation analyzes and interprets data,
and use engineering judgment to draw conclusions.

(d) An ability to communicate effectively with a range of audiences.

(e) An ability to recognize ethical and professional responsibilities in engineering situations and
make informed judgments, which must consider the impact of engineering solutions in global,
economic, environmental, and societal contexts.

(f) An ability to recognize the ongoing need to acquire new knowledge, to choose appropriate
learning strategies, and to apply this knowledge.

(g) An ability to function effectively as a member or leader of a team that establishes goals, plans
tasks, meets deadlines, and creates a collaborative and inclusive environment.

Energy Engineering Department 10
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5) Academic Staff

Maithem Hussein Rasheed, MSc.

Assistant Professor

Ceramic and glass technologies

Applied physics

E-mail: met.maithem.hussiem@uobabylon.edu.ig
Phone No.: 009647734430081

Wisam J. Khudhayer, PhD.

Assistant Professor

Chemical Engineering

Fuel Cell

E-mail: met.wisam.j@uobabylon.edu.ig
Phone No.: 009647713588893

Watheq Naser Husseln, PhD.

Professor

Chemical Engineering

Electrochemistry

E-mail: met.watheq.naser@uobabylon.edu.ig
Phone No.: 009647702820677

Ali Sabri Allw, PhD.

Assistant Professor

Electrical Engineering

Electrical Power System

E-mail: met.ali.sabry@uobabylon.edu.iq
Phone No.: 009647713044491

Sanaa Abdulrazaq Jassim, PhD.
Assistant Professor

Civil Engineering

Water Sources

E-mail: met.sanaa.abd@uobabylon.edu.ig
Phone No.: 009647903328534

Ali Jassim Al-zuhairi, PhD.

Assistant Professor

Chemical science

Organic chemistry

E-mail: met.ali.jassim@uobabylon.edu.ig
Phone No.: 009647728778535

Energy Engineering Department
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Bashar Abid Hamza, PhD.

Assistant Professor

Civil Engineering

Structure

E-mail: met.basher.abid@uobabylon.edu.ig
Phone No.: 009647705749024

Mohammed Ali Mohammed Al-Shuraifi, PhD.
Lecturer

Electronics and communications engineering
Communications engineering

E-mail: msb.mohammed.ali@uobabylon.edu.ig
Phone No.: 009647811140685

Ali Jaber Abdulhamed, PhD.

Lecturer

Mechanical Engineering

Solar Energy

E-mail: msb.ali.jaber@uobabylon.edu.ig
Phone No.: 009647712958004

Aws Akram Al-Akam, PhD.

Lecturer

Mechanical Engineering

Aerodynamics

E-mail: aws.al-akam@uobabylon.edu.ig
Phone No.: 009647712604044

Ahmed Reyadh Radhi, PhD.
Lecturer
Civil Engineering

E-mail: met.ahmed.riadh@uobabylon.edu.ig
Phone No.: 009647802532777

Ahmed Waleed Hussein, PhD.

Lecturer

Mechanical Engineering

Applied Engineering

E-mail: msb.ahmed.waleed@uobabylon.edu.ig
Phone No.: 009647809557343

Energy Engineering Department 12
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Mohanad Jaber Yasir, Msc.
Lecturer
Nuclear energy engineering

E-mail: msb.mohanad.Yasir@uobabylon.edu.iqg
Phone No.: 009647705180728

Fouad Abdulameer Khalaf, PhD.

Lecturer

Mechanical Engineering

Turbomachines

E-mail: msb.fouad.khalaf@uobabylon.edu.iq
Phone No.: 009647733698034

Ali Mohammed Moqdad ljam, PhD.
Lecturer

Mechanical engineering

Energy

E-mail: ali.ijam@uobabylon.edu.ig
Phone No.: 009647730198570

Rusul Dawood Salman, MSc.
Lecturer
English Language

E-mail: met.rusul.dawood@uobabylon.edu.ig
Phone No.: 009647724381900

Abdulkhaleg Ghali Mahdi, PhD.

Lecturer

General law

Privet law

E-mail: abdkhaligmahdi@uobabylon.edu.ig
Phone No.: 009647801734189

Mohamed abdaldaaem, MSc.
Assistant Lecturer
Mathmatics

E-mail: met.moh.abdaldaaem@uobabylon.edu.ig
Phone No.: 009647706026933
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Ahmed Saad Jasem, MSc.

Assistant Lecturer

Production Engineering

Production Engineering

E-mail: ahmed.saad.jas@uobabylon.edu.ig
Phone No.: 009647733843368

Ahmed Mohammed Merza, MSc.
Assistant Lecturer

Electrical Engineering

Electronics & communications

E-mail: ahmed.hatrush@uobabylon.edu.iq
Phone No.: 009647807547806

Omar Ahmed Naeem, MSc.

Assistant Lecturer

Electrical & Electronics Engineering

Power System

E-mail: msb.omar.alkawak@uobabylon.edu.iq
Phone No.: 009647725256704

Dhay Saady Naji Algamal, MSc.
Assistant Lecturer
Chemical Engineering

E-mail: dhayl1234@uobabylon.edu.iq
Phone No.: 009647718446952
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6) Credits, Grading and GPA

Credits:

University of Babylon — College of Engineering / Al-mussaib , Energy Engineering Department is following
the Bologna Process with the European Credit Transfer System (ECTS) credit system. The total degree
program number of ECTS is 240 , 30 ECTS per semester. One ECTS is equivalent to (25 hr.) student
workload, including structured and unstructured workload.

Grading:
Before the evaluation, the results are divided into two subgroups: pass and fail. Therefore, the results
are independent of the students who failed a course. The grading system is defined as follows:

Grading Scheme

Olmyul Jalases
Group Grade sl Marks % Definition
A - Excellent Jlal 90 - 100 Outstanding Performance
B - Very Good [SEgeve 80 -89 Above average with some errors
Sut(:;gs-slcz‘):)c;up C - Good NVES 70-79 Sound work with notable errors
D - Satisfactory lawgin 60 - 69 Fair but with major shortcomings
E - Sufficient Jguto 50-59 Work meets minimum criteria
Fail Group FX - Fail (Ao laadl uB) nnly (45-49) More work required but credit awarded
(0-49) F - Fail sl (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.

Calculation of the Cumulative Grade Point Average (CGPA):

1. The CGPA is calculated by the summation of each module score multiplied by its ECTS, all are
divided by the program total ECTS.
2. CGPA of a 4-year B.Sc. degrees is
[CGPA = (1° module score x ECTS) + (2rld module score x ECTS) + (3rd module score x ECTS) + (4th
module score x ECTS ) / 240]

Energy Engineering Department 15
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7) Curriculum / Modules
Semester 1 =30 ECTS / 1 ECTS = 25 hr.

No. Module Code Module Name in English :j:;lrl; ﬁf}iz\r’# ECTS M_Ic_);jpuele MOP;?J']Z?;iSCiLZe

1 UOBAB0301011 Engineering Drawing and Auto-CAD | 95 55 6

2 | UOBAB0301012 Electrical Circuits 94 56 6 S

3 UOBAB0301013 Mathematics | 64 86 6 S

4 UOBAB0301014 Physics 64 61 5 S

5 UOBAB0301015 Fundamental of Computer 49 51 4 B

6 UOBAB0301016 Arabic language 33 42 3 B

Semester 2 =30 ECTS / 1 ECTS = 25 hr.

No. Module Code Module Name in English Sh?rst: :rsljz\r/: EgT M_I(_);ipu;e Mopcri?lrli?;)ii:ig?je
1 UOBAB0301021 Engineering Drawing and Auto-CAD || 95 55 6 S UOBAB0301011
2 | UOBAB0301022 Engineering Mechanics 64 86 6 S
3 UOBAB0301023 Mathematics Il 64 86 6 S UOBABO0301013
4 UOBAB0301024 Manufacturing Processes & Engineering Workshop 64 36 4 S
5 UOBAB0301025 Chemistry 64 36 4 S
6 UOBAB0301026 English Language | 48 52 4 B

Semester 3 =30 ECTS / 1 ECTS = 25 hr.
No. Module Code Module Name in English SSWL | usswL ECTS M_F)dule P{Aecgsgllgg;e
hr/sem | hr/sem ype Code

1 UOBAB0301031 Thermodynamics | 79 71 6 S

2 UOBAB0301032 Fluid Mechanics | 79 71 6

3 UOBAB0301033 Engineering Mathematics 64 86 6 S

4 UOBAB0301034 Electronic Circuits 79 21 4 S

5 UOBAB0301035 English Language Il 48 52 4 B

6 UOBABO0301036 Material Science 49 51 4 S

Semester 4 =30 ECTS / 1 ECTS = 25 hr.
) . SSWL | USSWL dule Prerequisite

No. Module Code Module Name in English AP . ECTS M‘I9ype Module(s) Code
1 UOBAB0301041 Thermodynamics Il 79 71 6 S UOBAB0301031
2 UOBAB0301042 Fluid Mechanics I 79 71 6 S UOBAB0301032
3 UOBAB0301043 Strength of Materials 79 71 6 S UOBAB0301036
4 UOBAB0301044 Principles of Energy Engineering 64 86 6 (o
5 UOBAB0301045 Computer Programming (MATLAB) 49 51 4 E
6 UOBAB0301046 Human Rights and democracy 33 17 2 B
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Semester 5 =30 ECTS / 1 ECTS = 25 hr.

. ’ SSWL USSWL Module | Prerequisite
No. Module Code Module Name in English hr/sem hr/sem ECTS Type Code
1 | UOBAB0301051 Engineering Analysis 64 86 6 S
2 UOBAB0301052 Electrical machines 64 61 5 S
3 UOBAB0301053 Heat transfer - conduction 79 46 5 S
4 UOBAB0301054 Mechanical Element Design & CAD 79 46 5 S
5 UOBAB0301055 Hydrogen energy and Fuel Cells 79 46 5 C
6 UOBAB0301056 Fossil Fuels 34 66 4 C
Semester 6 = 30 ECTS / 1 ECTS = 25 hr.
SSWL USSWL iQi
No. Module Code Module Name in English ECTS Bledule Prenequisite
hr/sem hr/sem Type Code
1 UOBAB0301061 Numerical analysis 64 86 6 S
2 UOBAB0301062 Waste management and bio-energy 64 61 5 C
3 UOBABO0301063 | Heat Transfer - convection & radiation 79 46 5 S UOBAB0301031
4 UOBAB0301064 Mechanical System Design & CAE 64 61 5 S UOBAB0301054
5 UOBAB0301065 Electrical Power Systems 49 51 4 S
6 UOBAB0301066 Combustion Energy 79 46 5 S UOBABO0301056
Semester 7 =30 ECTS / 1 ECTS = 25 hr.
No. Module Code Module Name in English SSWL USSWL ECTS Module F"rerequn
hr/sem hr/sem Type site Code
1 UOBABO0301071 | Control & Measurement in Energy Systems 94 56 6 C
2 UOBAB0301072 Solar & Wind Energy 94 56 6 C
3 UOBAB0301073 Turbomachinery 64 86 6 S
4 UOBAB0301074 Energy management & economics 64 61 5 C
5 UOBAB0301075 Energy and Environment 34 66 4 C
6 UOBAB0301076 Graduation Project | 49 26 3 C
Semester 8 =30 ECTS /1 ECTS =25 hr
. . SSWL | USSWL Module Prerequisite
No. Module Code Module Name in English hr/sem | hrisem ECTS Type Code
1 UOBAB0301081 Power Plants 94 56 6 C UOBAB0301073
2 UOBAB0301082 Energy Storage Systems 79 71 6 C
3 | UOBABO301083 | Desienof energy systems by 79 71 6 c
computer
4 UOBAB0301084 Nuclear energy 49 76 5 C
5 UOBAB0301085 Engineering professional Ethics 34 66 4 E
6 UOBAB0301086 Graduation Project Il 49 26 3 C UOBAB0301076
8) Contact:

Program Manager:

E-mail: met.maithem.hussiem@uobabylon.edu.ig
Mobile no: 009647734430081

Energy Engineering Department

Assist. Prof. Maithem Hussein Rasheed
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1. Overview
This catalogue is about the courses (modules) given by the program of Energy Engineering to gain the Bachelor of
Science degree. The program delivers (48) Modules with (6000) total student workload hours and 240 total ECTS.

The module delivery is based on the Bologna Process.
‘LOLC O\).E?.s
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1. Undergraduate Courses 2023-2024
First level

Code Course/Module Title ECTS Semester
UOBAB03010101 & Engineering Drawing and Auto-CAD | & 12 2
UOBAB03010201 Engineering Drawing and Auto-CAD Il
Class (hr/w) Lab./Prac./Tutor SSWL (hr/sem) USWL (hr/w)
1 2/3/1 95 55
Description

An engineering drawing course focuses on usage of drawing instruments, lettering, construction of geometric
shapes, etc. Students study use of dimensioning, shapes and angles or views of such drawings. Dimensions
feature prominently, with focus on interpretation, importance, and accurate reflection of dimensions in
engineering drawing. Other areas of study in this course may include projected views and development of
surface. In Assembly drawing the student will be able to assemble mechanical parts together from its main
projected view. All the topics will be applied in AutoCAD simultaneously.

Energy Engineering Department 19




University of Babylon
Faculty of Engineering — Al-Musayab
Energy Engineering Department

Code Course/Module Title ECTS Semester
UOBAB0301012 Electrical Circuits 6 1
Class (hr/w) Lab./Prac./Tutor. SSWL (hr/sem) USSWL (hr/w)
3 2/0/1 93 57
Description

It is an essential course for energy engineering students. This course consists of the following: Series and Parallel dc Circuits.
Analysis Techniques (dc). Networks Theorems (dc). Capacitors, Sinusoidal Alternating Quantities. Series and Parallel ac Circuit,
Analysis Techniques (ac), Network Theorems (ac), Electric Power in dc and ac Circuits, Resonance in ac Circuits.

Code Course/Module Title ECTS Semester
UOBAB0301013 & Mathematics | & Mathematics 10 2
UOBAB0301022 I
Class (hr/w) Lab./Prac./Tutor SSWL (hr/sem) USWL (hr/w)
3 0/0/1 64 61
Description

This course the student the following topics: Complex Numbers and Variables, Functions and their graphs, Limits and
Continuity, Derivatives, Chain Rule and Applications, Integration: definite and indefinite, Integration by parts and applications:
area and volumes of solids, transcendental and inverse trigonometric functions, techniques of integration: substitution and
partial fractions. In Math Il, Hyperbolic functions, vectors: dot and cross products, Derivatives of vector valued function.
Multiple integrals and applications, Differential equations: separable 1° order equations, Homogeneous: 1% and 2" order
Differential equations will be covered.

Code Course/Module Title ECTS Semester
UOBAB0301014 Physics 5 1
Class (hr/w) Lab./Prac./Tutor. SSWL (hr/sem) USSWL (hr/w)
2 2/0/0 64 61
Description

This course will cover the Matter-Energy relationship, properties of matter, state of matter, structure of elements, basic forces
in nature, energy sources, thermal energy, radiant energy, black-body radiation, electromagnetic spectrum, Boher theory of
the H-atom, basics of the quantum theory of the atom, atomic nucleus, binding energy, radioactivity, nuclear reactions, fission,
fusion, chain reactions, basic elements of the solid-state physics, bonding and energy bands in solids, electrical conductivity,

conductors, semiconductors, insulator, PN-junction, majority and minority carriers, photoconductors, photo-sensors, solar
cells.
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Code Course/Module Title ECTS Semester
UOBAB0301015 Fundamentals of Computer 4 1
Class (hr/w) Lab./Prac./Tutor. SSWL (hr/sem) USSWL (hr/w)
1 2/0/0 49 51
Description

An introduction to fundamental concepts of computers, construction of digital computer system hardware and
software. Machine language concepts and internal data representations, integer, real and character data types.
Algorithms and flowcharts as tools of program design process. Basic program structure: sequencing, alteration

and iteration methods. Parts of a PC, motherboard, memory, graphics card, sound card, memory, hard disk,
floppy disk, network card.

Code Course/Module Title ECTS Semester
UOBAB03010164 Arabic Language 3 1
Class (hr/w) Lab./Prac./Tutor. SSWL (hr/sem) USSWL (hr/w)
2 0/0/0 33 42
Description
Code Course/Module Title ECTS Semester
UOBAB0301022 Engineering Mechanics 6 1
Class (hr/w) Lab./Prac./Tutor. SSWL (hr/sem) USSWL (hr/w)
3 0/0/1 64 86
Description

This course will cover static and dynamic mechanics. This will involve the following topics: in static; Introduction
and Basic Concept, Vectors, Resolution of a forces in two and three dimensions, Resultant of a force system in two
and three dimensions, Moments & Couples in two and three dimensions, Equilibrium in two and three dimensions,
Analysis of trusses and frames, Friction and applications, Center of area and gravity, Moments of Inertia (Areas),
Moments of Inertia (mass), Virtual work. Furthermore, in dynamics: Fundamentals of engineering dynamics
covering kinematics of particles and rigid bodies. Thorough study of kinetics of particles and rigid bodies using
Newton's laws of motion, work-energy methods, and impulse and momentum methods.
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Code Course/Module Title ECTS Semester
UOBAB0301024 Manufacturing Process and 4 1
Eng. Workshops
Class (hr/w) Lab./Prac./Tutor. SSWL (hr/sem) USSWL (hr/w)
2 0/2/0 64 36
Description

In this course the student will be trained to use of carpenter’s tools, Exercise in preparing simple joints, Bench fitting practice,
Exercise in marking and fittings, Use of measuring instruments. Smith's forge; Exercise in bending, upsetting and swaging.
Familiarizing the students with the following processes: Soldering and brazing, Welding, Heat treatment, Molding and casting.
Simple machine shop processes, such as turning, shaping, milling and sheet metal work.

Code Course/Module Title ECTS Semester
UOBAB0301025 Chemistry 4 1
Class (hr/w) Lab./Prac./Tutor SSWL (hr/sem) USWL (hr/w)
2 2/0/0 64 36
Description

This course covers an introduction to the four disciplines of modern chemistry: analytical, inorganic, organic, and physical.
Furthermore, this course will focus on the first three disciplines of chemistry, while the fourth one (physical chemistry) will be
covered in a separate class. Gases: the equation of state for ideal and real gases. First law of thermodynamics: basic of heat,
work, and energy and thermochemistry. Second law of thermodynamics-entropy. Third law of thermodynamics, Gibbs and
Helmholtz energies, Chemical Equilibrium, Phase Equilibrium, Electrochemistry, and Chemical Kinetics.

Code Course/Module Title ECTS Semester
UOBAB0301026 English language | 4 1
Class (hr/w) Lect/Lab./Prac./Tutor SSWL (hr/sem) USWL (hr/w)
3 0 48 52
Description

This course is carefully tailored for students of Energy engineering studies to provide them with powerful
language tools for their future professions. The course will be dealing with all relevant topics related to
terminology, communication, and common workplace situations, with practical grammar and vocabulary exercises

including quizzes and role-plays. It will focus on how to incorporate terms from their fields of expertise into
language skills and functions.

Energy Engineering Department 22




University of Babylon
Faculty of Engineering — Al-Musayab
Energy Engineering Department

Second Level

Code Course/Module Title ECTS Semester
UOBAB0301031 & Thermodynamics | & Il 6 2
UOBAB0301041
Class (hr/w) Lab./Prac./Tutor. SSWL (hr/sem) USSWL (hr/w)
2 2/0/1 79 71
Description

Thermodynamics | present the pure substance and their different with Ideal gas, then provide the relationship between work
& heat by applying the 1st law of thermodynamics in open and close system. Thermodynamics assists student to understand
and ability of use substance in systems, especially students will be works in power plant station. Thermodynamics Il presents
heat engines and refrigerator system, as well as present the entropy and 2nd law of thermodynamics. Thermodynamics Il
presents the efficiency in turbine, compressor, and nozzles; therefore, thermodynamics Il assist the student to understand
and gain ability to deal with thermal and refrigerant engines as well as power plant stations.

Code Course/Module Title ECTS Semester
UOBAB0301032 & Fluid Mechanics | & Il 6 2
UOBAB0301042
Class (hr/w) Lab./Prac./Tutor. SSWL (hr/sem) USSWL (hr/w)
2 2/0/1 79 71

Description

General introduction to fluid mechanics; Fluid static and pressure Application; Forces on immersed bodies and surfaces;
Accelerated fluid and relative motion; Equilibrium of floating bodies; Introduction to fluid motion; continuity equation;
Equations of motions and their applications; Dimensional analysis and similarity; Motion of viscous fluids in conduits/ and

definition of boundary layer; Friction losses in pipes; Measurements of fluid flow; Analysis of piping system.

Code Course/Module Title ECTS Semester
UOBAB0301033 Engineering Mathematics 6 1
Class (hr/w) Lab./Prac./Tutor. SSWL (hr/sem) USSWL (hr/w)
3 0/0/1 64 86
Description

After covering the Math in the first level the student will be taught more engineering related Mathematics in this course.
Therefore, the following topic will be covered: Circles, parabola, ellipse, hyperbola, rotation, hyperbolic functions, inverse
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hyperbolic functions. Polar coordinate and parametric equations. Vector Analysis: Equations of lines and planes, product of
three or more vectors, vector function and motion: velocity and acceleration, tangential vectors, curvature and normal
vector. Fourier Series: Periodic functions, Fourier series, Euler formulas, even and odd functions (Half-Range expansions),
applications in electrical engineering. Fourier Transform: Complex exponential form, Fourier Integral, Fourier transforms
and inverse, Properties, convolution theorem, power spectral density and convolution signals and linear system
applications. Sequences and Series: Sequences (convergence, test of monotone), series (geometric series, nth partial sum,
test of convergence, alternating series), power and Taylor’s series. Partial Differentiation: Function of two or more variables,
partial derivatives, directional derivative, gradient, divergence, curl, tangent plane and normal line, maxima, minima, saddle
point. Ordinary Differential Equations: First order (variables separable, homogeneous, linear — Bernoulli and exact, second
order (homogeneous and non-homogeneous), higher order differential equations. Laplace Transform: Unit step function,
Gamma function, definition of Laplace transform, properties, inverse of Laplace transform, properties, partial fractions,
convolution theorem, integral equation, solution of differential equations using Laplace transform, applications.

Code Course/Module Title ECTS Semester
UOBAB0301034 Electronic Circuits 4 1
Class (hr/w) Lab./Prac./Tutor. SSWL (hr/sem) USSWL (hr/w)
2 2/0/1 79 21
Description

This course will include the Diodes, clipping and clamping circuits, filters, types of transistors, equivalent circuits, analysis and
applications, common base, common emitter and common collector models. Multistage amplifiers, FET and operation
amplifier, Thyristor, Triac and Diac operation and applications. Moore over, the power electronics topic will also be covered
such as : Converters in Equilibrium, Principles of Steady State Converter Analysis, Steady-State Equivalent Circuit Modeling,
Losses, and Efficiency , Switch Realization, The Discontinuous Conduction Mode, Converter Circuits, Converter Dynamics and
Control, AC Equivalent Circuit Modeling, Converter Transfer Functions, Controller Design, Magnetics, Basic Magnetics Theory,
Inductor Design, Transformer Design, Layout and grounding principles.

Code Course/Module Title ECTS Semester
UOBAB0301035 English language Il 4 1
Class (hr/w) Lect/Lab./Prac./Tutor SSWL (hr/sem) USWL (hr/w)
3 0 48 52

Description

This course is carefully tailored for students of Energy engineering studies to provide them with powerful language tools for
their future professions. The course will be dealing with all relevant topics related to terminology, communication, and
common workplace situations, with practical grammar and vocabulary exercises including quizzes and role-plays. It will focus
on how to incorporate terms from their fields of expertise into language skills and functions.
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Code Course/Module Title ECTS Semester
UOBAB0301036 Material Science 4 1
Class (hr/w) Lab./Prac./Tutor SSWL (hr/sem) USWL (hr/w)
2 0/0/1 49 51
Description

This course will cover, the following topics: Introduction, classification of engineering materials, crystal structure, imperfections
in crystals, structure of ingots chilled, thermal equilibrium diagrams, lever rule, applications on binary phase diagrams,
mechanical properties of metals, application on mechanical testing and properties, iron and steel, carbon steel, cast iron, non-
destructive inspection, heat treatment of steel, alloy steel, copper and its alloys, aluminum and its alloys, Nano-materials,
plastics, ceramics and glass, and composite materials.

Code Course/Module Title ECTS Semester
UOBAB0301043 Strength of Materials 6 1
Class (hr/w) Lab./Prac./Tutor. SSWL (hr/sem) USSWL (hr/w)
2 2/0/1 79 71
Description

Simple stress- Normal stress, Shearing stress- Bearing stress, Thin — walled cylinders, Simple strain —Hooks; law, Axial
deformation, Statically indeterminable members, Thermal stresses, Torsion- Torsion formulas, Flanged bolt couplings, Helical
springs, Shear and moment in beams, Shear and bending moment diagrams, Stresses in beams- bending stresses, Unsymmetrical
beams, Shearing stresses in beams, Built- up beams , Deflection and slope in beams , Double integration method , Moment- area
method , Castigliunds theorem , Statically indeterminate beams , Three- moment equation , Combined stresses, Eccentrically
loaded members , Mohr's circle for stresses, Application of Mohr's circle to combined loadings, Mohr's circle for strains ,
Columns, Euler's formula for long columns, Theories of failure Curved beam, strain energy.

Code Course/Module Title ECTS Semester
UOBAB0301044 Principles of Energy Engineering 6 1
Class (hr/w) Lab./Prac./Tutor. SSWL (hr/sem) USSWL (hr/w)
3 0/0/1 64 86
Description

Principles of energy engineering course will cover the basic engineering calculation and mathematical methodologies on material
and energy balances and reaction rates during chemical transformations in energy systems. This is a required introductory
course to the BS in energy engineering degree program. Students will be evaluated based on quizzes, homework, class
participation, writing report, interactive tutorial and Mid-term and final exams.
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Code Course/Module Title ECTS Semester
UOBAB0301045 Computer Programming (MATLAB) 4 1
Class (hr/w) Lab./Prac./Tutor. SSWL (hr/sem) USSWL (hr/w)
1 0/2/0 49 51
Description

This course teaches computer programming to those with little to no previous experience. It uses the programming system and
language called MATLAB to do so because it is easy to learn, versatile and very useful for engineers and other professionals.
MATLAB is a special-purpose language that is an excellent choice for writing moderate-size programs that solve problems
involving the manipulation of numbers. The design of the language makes it possible to write a powerful program in a few lines.
The problems may be relatively complex, while the MATLAB programs that solve them are relatively simple: relative, that is, to
the equivalent program written in a general-purpose language, such as C++ or Java. As a result, MATLAB is being used in a wide
variety of domains from the natural sciences, through all disciplines of engineering, to finance, and beyond, and it is heavily used
in industry. Hence, a solid background in MATLAB is an indispensable skill in today’s job market. Nevertheless, this course is not
a MATLAB tutorial. It is an introductory programming course that uses MATLAB to illustrate general concepts in computer
science and programming. Students who successfully complete this course will become familiar with general concepts in
computer science, gain an understanding of the general concepts of programming, and obtain a solid foundation in the use of
MATLAB. Students taking the course will get a MATLAB Online license free of charge for the duration of the course.

Code Course/Module Title ECTS Semester
UOBAB0301046 Human Rights and Democracy 2 1
Class (hr/w) Lab./Prac./Tutor. SSWL (hr/sem) USSWL (hr/w)
2 0/0/0 33 17
Description
According to the central curriculum.
Third level
Code Course/Module Title ECTS Semester
UOBAB0301051 Engineering Analysis 6 1
Class (hr/w) Lab./Prac./Tutor. SSWL (hr/sem) USSWL (hr/w)
3 0/0/1 64 86
Description

This course presents The Laplace Transformation and Applications, Fourier Series and Integrals , Euler relation, Odd and even
functions, Half range Expansion, Complex Fourier, Fourier integration, Complex Numbers and Functions, Cauchy theorem ,
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Trigonometric function, Logarithmic function, Exponential function, Hyperbolic function Conformal Mapping, Gamma function,
Beta function, Error function, Special Bessel functions and Legendre Polynomial, Vector and Tensor Analysis, Solution of
Differential Equations by Power Series method, Partial Differential Equations, Equations forming, Separation of variables
method, Solution of wave equations, Solution of Heat equations, Solution by Laplace transformation.

Code Course/Module Title ECTS Semester
UOBAB0301052 Electrical machines 5 1
Class (hr/w) Lab./Prac./Tutor. SSWL (hr/sem) USSWL (hr/w)
2 2/0/0 64 61
Description

The course include the following topics: Generator, Emf equations, Types of D.C. generations and application, Internal and
external characteristics, Motors, Types of D.C. motors and applications, Torque speed characteristics and equations , Starting of

D.C. motors, Transformers, Poly-phase circuits, A.C. Machines. Types of A.C. machines, 3- phase synchronous and induction
motors, Single phase A.C. motor, Convertors, Transmission and distribution.

Code Course/Module Title ECTS Semester
UOBAB0301053 Heat transfer - Conduction 5 1
Class (hr/w) Lab./Prac./Tutor. SSWL (hr/sem) USSWL (hr/w)
2 2/0/1 79 46
Description

This course will provide the students the main requirements to solve problem and design of the cases in solar system and Powe
plants. Therefore, the following topics will be covered Introduction to conduction, convection, and radiation. Solutions to steady
state and transient conduction problems. Heat conduction across contact surface, cylindrical walls and spherical walls. Heat

generation in conduction. Numerical solution to applicable heat transfer cases. The course will be extended to include the
transient heat transfer cases.

Code Course/Module Title ECTS Semester
UOBAB0301054 Mechanical Element Design & CAD 5 1
Class (hr/w) Lab./Prac./Tutor. SSWL (hr/sem) USSWL (hr/w)
2 0/2/1 79 46
Description

Introduction to machine design element; Review of stresses and strain; Factor of safety and design codes; Stress concentration;
Static failure theories; Fatigue; Design of welded joints; Design of Screws and fasteners; Spring design; Shafts, keys and coupling;
Bearing; Pressure Vessels; Flexible mechanical elements; Seals. General considerations and procedure of machine design, design
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stress, factor of safety, stress and deflection analysis, engineering materials and applications, fits and tolerances, design of
fasteners and fastenings - pin, cotter, knuckle, screw, rivets, and welded joints. Design of shafts and couplings, common power
and force transmitting power screws, belt drives and springs. A practical example will be solved using SOLIDWORKS. Therefore,
this course the student will be taught SOLIDWORK starting from sketch, features and assembly includes doing motion function.

Code Course/Module Title ECTS Semester
UOBAB0301055 Hydrogen energy and Fuel Cells 5 1
Class (hr/w) Lab./Prac./Tutor. SSWL (hr/sem) USSWL (hr/w)
2 2/0/1 79 46
Description

Electrochemical fuel cells represent the most efficient means for converting the chemical energy stored in a fuel to readily usable
electrical energy. Fuel cells offer tremendous advantages in energy efficiency and reduced pollution in comparison to energy
conversion by heat engines. This course introduces students to aspects of fuel cell engineering, with emphasis fuel cell systems,
stacks, and single cells. Fuel cell concepts will be illustrated with quizzes, assignments, class participation, interactive tutorials, Mid-
term and final exams, and laboratory reports.

Code Course/Module Title ECTS Semester
UOBAB0301056 Fossil Fuels 4 1
Class (hr/w) Lab./Prac./Tutor. SSWL (hr/sem) USSWL (hr/w)
2 0/0/0 34 66
Description

This course will cover the following topics: Introduction and definition of fuels, Types of fossils, Energy estimation of fossils and
the related pollution consideration, APl meaning and estimation, Oil products and properties, Qil refinery and production Gas and
uses, Synthetic gases, Type of gas for consumption Processing of gas Transportation of gas, Petrochemical industry Global warming
regarding fossils Pollution in oil industry, Transportation of oil.

Code Course/Module Title ECTS Semester
UOBAB0301061 Numerical Analysis 6 1
Class (hr/w) Lab./Prac./Tutor. SSWL (hr/sem) USSWL (hr/w)
2 0/2/0 64 86
Description

The Algebra of Matrices and System of Linear Algebraic Equations, Roots of Algebraic and Transcendental Equations, Differences
and Interpolation, Characteristic Value Problems, Curves Fitting and Multiple Regression, Numerical Differentiations and Numerical
Integrations, Simpson and double integration methods, Numerical Solution of Differential Equations by Finite Difference Method.
The practical part will include the application of the examples by using computer employing MATLAB.
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Code Course/Module Title ECTS Semester
UOBAB0301062 Waste management and bioenergy 5 1
Class (hr/w) Lab./Prac./Tutor. SSWL (hr/sem) USSWL (hr/w)
2 2/0/0 64 61
Description

This course aims to provide the students with the knowledge on how to manage different types of waste and recover energy
from them. The main focus due to the specialty of energy engineering main concentration will be on biowaste and its energy.
Therefore, the following topics will be covered: Solid Waste-Characteristics and Perspectives: Definition - types — sources —
generation and estimation. Properties: physical, chemical and biological — regulation. Collection, Transportation, and
Processing Techniques: Onsite handling, storage and processing — types of waste collection mechanisms - transfer Stations:
types and location — manual component separation — volume reduction: mechanical, thermal — separation: mechanical,
magnetic electromechanical. Liquid Waste Management: Basics, types, working and typical conversion efficiencies of
composting — anaerobic digestion — RDF — combustion — incineration — gasification — pyrolysis. Hazardous Waste
Management: Hazardous waste — definition - potential sources - waste sources by industry — impacts — waste control
methods — transportation regulations - risk assessment - remediation technologies — Private public partnership —
Government initiatives. Ultimate Disposal: Landfill — classification — site selection parameters — design aspects — Leachate
control — environmental monitoring system for Land Fill Gases.

In the bioenergy section the student will be taught Bio Energy Engineering. Introduction: Biomass: types — advantages and
drawbacks — Indian scenario — characteristics — carbon neutrality — conversion mechanisms — fuel assessment studies. Bio-
Methanation: Microbial systems — phases in biogas production — parameters affecting gas production — effect of additives on
biogas yield — possible feed stocks. Biogas plants — types — design — constructional details and comparison — biogas
appliances — Burner, illumination and power generation — effect on engine performance. Kinetics and mechanism- High-rate
digesters for industrial wastewater treatment. Combustion: Perfect, complete, and incomplete — equivalence ratio — fixed
Bed, fluid Bed — fuel and ash handling — steam cost comparison with conventional fuels. Briquetting: types of Briquetting —
merits and demerits — feed requirements and pre-processing — advantages — drawbacks. Gasification: Types — comparison —
application — performance evaluation — economics — dual fuel engines — 100 % Gas Engines — engine characteristics on gas
mode — gas cooling and cleaning train. Pyrolysis and Carbonization: Pyrolysis - Types — process governing parameters —
differential thermal analysis — differential scanning calorimetry — Typical yield rates. Effect of carbonization temperature on
yield and composition of charcoal - Industrial safety in carbonization.

Code Course/Module Title ECTS Semester
UOBAB0301063 Heat Transfer - convection & radiation 5 1
Class (hr/w) Lab./Prac./Tutor. SSWL (hr/sem) USSWL (hr/w)
2 2/0/1 79 46
Description

Solutions to convection problems for laminar and turbulent flows. Forced and natural convection. Heat exchangers, heat
exchanger effectiveness, and operational characteristics. Radiation heat transfer: basic principles, shape factor, and
applications. Also, will be extended to cover the mass transfer.
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Code Course/Module Title ECTS Semester
UOBAB0301064 Mechanical System Design &CAE 5 1
Class (hr/w) Lab./Prac./Tutor. SSWL (hr/sem) USSWL (hr/w)
2 0/2/0 64 61
Description

Having the student gain the knowledge of the design of mechanical element in this course the following topic will be covered:
Design of a powered machine using principles of systems engineering. Synthesis of machine frame, power transmission & controls.
Risk & safety assessment. Model-based design using CAD. Basic design for manufacture & cost estimation. The student will be able
to design the part of the wind turbine, steam, and gas turbine mechanical components. A simulation using SOLIDWORKS will be
performed for several cases in this course.

Code Course/Module Title ECTS Semester
UOBAB0301065 Electrical Power Systems 4 1
Class (hr/w) Lab./Prac./Tutor. SSWL (hr/sem) USSWL (hr/w)
3 0/0/0 49 51

Description

fundamentals of energy-handling electric circuits, power electronic circuits such as inverters, and electromechanical apparatus.
modeling of magnetic field devices and description of their behavior using appropriate models. simplification of problems using
transformation techniques. analysis of power electric circuits, magnetic circuits, and elements of linear and rotating electric
machinery. use of lumped parameter electro-mechanics to understand power systems. models of synchronous, induction, and DC

machinery. the interconnection of electric power apparatus and operation of power systems.

4

Code Course/Module Title ECTS Semester
UOBAB0301066 Combustion Energy 5 1
Class (hr/w) Lab./Prac./Tutor. SSWL (hr/sem) USSWL (hr/w)
2 2/0/1 79 46
Description

Introduction, thermodynamics of combustion, chemical kinetics of combustion, flames, alternative fuels and energy systems,
combustion appliances-gas, burner-functional requirement of burner-gas, burner classification, stoker firing, pulverized system of
firing. Due to the application of the power generators the IC engine will be considered. Classification of IC engine components -
Four stroke cycles, valve timing - Spark ignition - Air Fuel mixtures - Mixture requirements of power generation engines - Four
stroke engine - Comparison of two strokes with four stroke engines - Engine power - Indicated power - Break horsepower - Engine
efficiency - Performance analysis of IC engine - Heat balance - Solved problems - Cooling system of IC engines. This course will be
extended to include the combustor in the gas turbine with its four main types and the working mechanism.
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Fourth level
Code Course/Module Title ECTS Semester
UOBAB0301071 Control & Measurement in Energy Systems 6 1
Class (hr/w) Lab./Prac./Tutor. SSWL (hr/sem) USSWL (hr/w)
3 2/0/1 94 56
Description

This course aims to provide the students with knowledge on how to use measurement equipment in the energy system and the
control different type of energy system. Therefore, the topic that will be covered are Measurements Characteristics: Instrument
classification - characteristics of instruments — static and dynamic - experimental error analysis - systematic and random errors -
statistical analysis — uncertainty - experimental planning and selection of measuring instruments - reliability of instruments.
Measurements of Physical Quantities: Measurement of thermo — physical properties, instruments for measuring temperature -
pressure and flow. Advanced Measurements Techniques: Shadow graph — Schileren — Interferometer - Laser doppler anemometer
- Hot wire anemometer, Heat flux sensors - Telemetry in measurement. Control Systems: Introduction - controllability,
observability, Continuous and discrete process Controllers — Control Mode — Two — Step mode — Proportional Mode — Derivative
Mode — Integral Mode — PID Controllers — Programmable Logic Controllers - Microprocessor PC based control applications. Data
Acquisition and Processing: Multi-Channel Data acquisition system — Architecture of data acquisition and computer control system
- Compact Data loggers — Sensor based, Computerized data systems - Micro — computer interfacing - Intelligent instruments in use.

Code Course/Module Title ECTS Semester
UOBAB0301072 Solar & Wind Energy 6 1
Class (hr/w) Lab./Prac./Tutor. SSWL (hr/sem) USSWL (hr/w)
3 2/0/1 94 56

Description

Solar energy presents solar radiation, solar time, and solar angles. These will assist the student to design the solar application
systems such as a Flat Plat Collector, Parabolic Trough collector. Solar energy presents the design of PV array and how it produces
voltage. In addition to, understand the phenomena of wind and know how to employee wind to produce the electric energy.

Code Course/Module Title ECTS Semester
UOBAB0301073 Turbomachinery 6 1
Class (hr/w) Lab./Prac./Tutor. SSWL (hr/sem) USSWL (hr/w)
3 0/0/1 64 86

Description

The objective of the course is to provide a framework to discuss different types of turbomachinery through a unified approach.
The material presented is intended for undergraduate and graduate students apart from professional engineers in the energy
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sectors engaged in the analysis of the work and development of turbomachinery. Coverage begins with the fundamental concepts,
the equations of motion in a rotating system, and the Euler equation for turbomachinery. This is followed by the gas turbine cycle,
similarity rules, and cascade flow analysis. The reader is then focused on flows through compressors and turbines, including a brief
discussion on the secondary flow, tip clearance, blade cooling, surge, and stall. The course will be concluded with a discussion on
CFD in the design and analysis of turbomachinery.

Code Course/Module Title ECTS Semester
UOBAB0301074 Energy management & economics 5 1
Class (hr/w) Lab./Prac./Tutor. SSWL (hr/sem) USSWL (hr/w)
3 0/0/1 64 61
Description

Importance of energy management. Need of energy management and scope of energy management. The key economic concepts
associated with the justification and evaluation of engineering projects and processes are introduced in this course. There are
emphases on cost estimation, cash flow analysis, and profitability determination.

Code Course/Module Title ECTS Semester
UOBAB0301075 Energy and Environment 4 1
Class (hr/w) Lab./Prac./Tutor. SSWL (hr/sem) USSWL (hr/w)
2 0/0/0 34 66
Description

Environmental Pollution- units of measurements, material balance and energy fundamentals, classification of pollution, Air Pollution
Control Methods & Equipment- sources and effects of air pollution —Sampling measurement and analysis of air pollutants- Control,
Solid Waste Management-Sources & Classification —Solid Waste Disposal Options — Toxic, Waste Management, Water Pollution -
sources of water pollutants— Classification and effects of Water Pollutants —Water pollution Laws and Standards, Environment For
Comfort Living & Working - Comfort & Climate —Temperature, humidity and ventilation Control— AC load, Natural & Artificial
Lighting, Noise Sources, control.

Code Course/Module Title ECTS Semester
UOBAB0301081 Power Plants 6 1
Class (hr/w) Lab./Prac./Tutor. SSWL (hr/sem) USSWL (hr/w)
3 2/0/1 94 56
Description

As part of conventional energy source it is vital for the student to learn about power plants therefore for this module will cover the
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following topics: Power Plants - Features, Components and Layouts - Working of Power Plants, Power Plant Economics, Boiler
Classification - Boiler Types - Fire Tube & Water Tube Boilers - Fluidized Bed, Boilers - Positive Circulation Boilers - Thermal Liquid
Heaters & Vaporizers, Classification - Features - Working - Performance of Steam Turbines - Losses in Steam, Turbines - Trouble
Shooting, Classification and Comparison of Different Types Gas Turbine Power Plants Components. Combined cycle power plants.
Hydroelectric power plant and geothermal energy for power plant operation.

Code Course/Module Title ECTS Semester
UOBAB0301082 Energy Storage Systems 6 1
Class (hr/w) Lab./Prac./Tutor. SSWL (hr/sem) USSWL (hr/w)
2 2/0/1 79 71
Description

Need of energy storage, Different modes of Energy Storage. Potential energy: Pumped hydro storage; KE and Compressed gas
system: Flywheel storage, compressed air energy storage; Electrical and magnetic energy storage: Capacitors, electromagnets;
Chemical Energy storage: Thermo-chemical, Photochemical, bio-chemical, electro-chemical, fossil fuels and synthetic fuels.
Hydrogen for energy storage. Solar Ponds for energy storage. Electrochemical Energy Storage Systems: Batteries: Primary,
Secondary, Lithium, Solid-state and molten solvent batteries; Lead —Lead acid batteries; Nickel Cadmium Batteries; Advanced
Batteries. Role of carbon nano-tubes in electrodes. Magnetic and Electric Energy Storage Systems: Superconducting Magnet Energy
Storage (SMES) systems; Capacitor and Batteries: Comparison and application; Super capacitor: Electrochemical Double Layer
Capacitor (EDLC), principle of working, structure, performance and application, role of activated carbon and carbon nano-tube.
Sensible Heat Storage: SHS mediums; Stratified storage systems; Rock-bed storage systems; Thermal storage in buildings; Earth
storage; Energy storage in aquifers; Heat storage in SHS systems; Aquifers storage. Latent Heat Thermal Energy Storage: Phase
Change Materials (PCMs); Selection criteria of PCMs; Stefan problem; Solar thermal LHTES systems; Energy conservation through
LHTES systems; LHTES systems in refrigeration and air-conditioning systems; Enthalpy formulation; Numerical heat transfer in
melting and freezing process. Some Areas of Application of Energy Storage: Food preservation; Waste heat recovery; solar energy
storage; Greenhouse heating; Power plant applications; Drying and heating for process industries.

Code Course/Module Title ECTS Semester
UOBAB0301083 Design of energy system by computer 6 1
Class (hr/w) Lab./Prac./Tutor. SSWL (hr/sem) USSWL (hr/w)
2 0/3/0 79 71
Description

Modelling and design of energy systems such as photovoltaic system, power system and thermal system. Use of
computing tools to explore system dynamics, conduct simulation and test design concepts.
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Code Course/Module Title ECTS Semester
UOBAB0301084 Nuclear energy 5 2
Class (hr/w) Lab./Prac./Tutor. SSWL (hr/sem) USSWL (hr/w)
2 0/0/1 49 76
Description

Unit One: Nuclear Reactions: Mechanism of nuclear fission - nuclides - radioactivity — decay chains — neutron reactions - the
fission process - reactors - types of fast breeding reactor - design and construction of nuclear reactors - heat transfer
techniques in nuclear reactors - reactor shielding. Reactor Materials: Nuclear Fuel Cycles - characteristics of nuclear fuels -
Uranium - production and purification of Uranium - conversion to UF4 and UF6 - other fuels like Zirconium, Thorium -
Berylium. Unit Three: Processing: Nuclear fuel cycles - spent fuel characteristics - role of solvent extraction in reprocessing —
solvent extraction equipment. Unit Four: Separation of Reactor Products: Processes to be considered - 'Fuel Element'
dissolution - precipitation process — ion exchange - redox - purex - TTA - chelation -U235 - Hexone - TBP and thorax Processes
- oxidative slaging and electro - refinng - Isotopes - principles of Isotope separation. Waste Disposal and Radiation
Protection: Types of nuclear wastes - safety control and pollution control and abatement - international convention on safety
aspects - radiation hazards prevention.

Code Course/Module Title ECTS Semester
UOBAB0301085 Engineering professional Ethics 4 2
Class (hr/w) Lab./Prac./Tutor. SSWL (hr/sem) USSWL (hr/w)
2 0/0/0 34 66
Description
Code Course/Module Title ECTS Semester
UOBAB0301086 Graduation project 3 2
Class (hr/w) Lab./Prac./Tutor. SSWL (hr/sem) USSWL (hr/w)
1 0/2/0 49 26
Description

Energy engineering related project will be assigned to students. These projects include experimental, numerical, and
statistical methods. This project will enable the student to management the projects and time frame as well as dealing with
the results and improve problem solving skills.
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Appendix (4)
MODULE DESCRIPTION FORM
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UGI - level
Semester — One
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Module Information
Ayl B3l o glas

Module Title Engineering Drawing and Auto-CAD | Module Delivery
Module Type Core X Theory

I Lecture
Module Code UOBAB0301011 Lab
ECTS Credits 6 O Tutorial

X Practical
SWL (hr/sem) Vo O Seminar
Module Level UGl Semester of Delivery One

_ . . . College of Engineering\Al-
Administering Department Energy Engineering College Musayab
Module Leader Qais Hatem Mohammed e-mail met.qais.hatem@uobabylon.edu.iq
Module Leader’s Acad. Title Lecturer Module Leader’s Qualification | Ph.D.
Module Tutor e-mail
Peer Reviewer Name e-mail
Scientific Committee Approval Date 01/06/2023 Version Number | 1.0
Relation with other Modules
Gy dslyl slgall ae A8

Prerequisite module None Semester
Co-requisites module None Semester

Module Aims, Learning Outcomes and Indicative Contents
Lola)Yl ©bgizally elaidl 75L5g dawhyll 55ladl 31U
1. Develop proficiency in technical communication and production of mechanical engineering drawings.
2. Develop skills in the preparation of working and assembly mechanical drawings.
3. Develop an understanding of the properties, uses and production of materials used in the manufacture of
engineering components.
4. Provide knowledge of the different methods of production of engineering components.
Module 5. Develop skills in communicating technical information using illustrations, scaled models and working
Objectives drawings to solve engineering design problems.
dlyll 3aledl Calual | 6. Develop skills in applying and drawing principles to facilitate product development and manufacture.
7. Develop proficiency in the use of Computer-Aided Drafting (CAD) software, instruments, media and
reference materials to produce engineering drawings.
8. Develop an interest in mechanical engineering as disciplines and careers.
9. Develop the capacity for critical and creative thinking, problem-solving, leadership and cooperative
behaviors through authentic learning experiences.
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Know the principles of Lettering and Dimensioning.

Know how to construct standard engineering curves.

Know how to construct a number of different geometrical constructions.

Know how to project solids in orthographic projection.

Know how to use Computer-Aided Drafting software to produce drawings (user interface,
one-dimensional figures “different lines”).

6. Know how to use Computer-Aided Drafting software to produce drawings (different two-
dimensional figures “surfaces”).

Indicative content includes the following.[150]
Indicative | ® Drawing Instruments and Accessories. [12 hrs.]
Contents | e Lettering and Dimensioning Practices. [12 hrs.]
obgi=al | o Geometrical Constructions. [46 hrs.]
4ty | e Orthographic Projections. [40 hrs.]
Computer-Aided Drafting software (two-dimensional figures). [40 hrs.]

Module Learning Outcomes
Gyl 3okl @lasll Wlryzes

e wN e

Learning and Teaching Strategies

eakailly @hasll bl il

The main strategy that will be adopted in delivering this module is to encourage
i students’ participation in the exercises, while at the same time refining and

Strategies expanding their critical thinking skills. This will be achieved through classes,

interactive tutorials and by considering types of simple experiments involving some

sampling activities that are interesting to the students.

Student Workload (SWL)
le guwsl V0 J Ogunmo LIl (gulyldl Joaxddl

Structured SWL (h/sem) 95 Struct‘ured SWL (h/w) 6
i)l M5 CIUall elaiall (golyld] Josedl e gl LUl waial) gyl Jooell
Unstructured SWL (h/sem) 55 Unstr!.lctured SWL (h/w) 4
il M5 CIlall elaziall s (gyld] Josedl e gl LUl @laiall & (o) Jaoell
Total SWL (h/sem) \o.
Jnaddl I LIl S gyl Jae))

Module Evaluation

Time/Number | Weight (Marks) | Week Due S LT
Outcome

Quizzes 4 5% (20) 5and 10 LO #3, #4, #5, and #6
Formative Class 15 1.5% (22.5) | Continuous | All
assessment Assignment

Home work 15 0.5% (7.5) Continuous | LO #3, #5 and #6
Summative Midterm Exam 2hr 10% (10) 7 LO#1-#4
assessment Final Exam Yhr 40% (40) 16 All
Total assessment 100%
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Delivery Plan (Weekly Syllabus)

Material Covered

Drawing instruments and accessories, Computer-Aided Drafting software to produce drawings (user

Week 1 interface, one-dimensional figures “different lines”).

S Lettering and dimensioning practices, Computer-Aided Drafting software to produce drawings (user
interface, one-dimensional figures “different lines”).

T Geometrical constructions, Computer-Aided Drafting software to produce drawings (user interface,
one-dimensional figures “different lines”).

Tl Geometrical constructions, Computer-Aided Drafting software to produce drawings (user interface,
one-dimensional figures “different lines”).

T Geometrical constructions, Computer-Aided Drafting software to produce drawings (user interface,
one-dimensional figures “different lines”).

S Geometrical constructions, Computer-Aided Drafting software to produce drawings (user interface,
one-dimensional figures “different lines”).

—— Geometrical constructions, Computer-Aided Drafting software to produce drawings (different
surfaces).

Week 8 | Orthographic projections, Computer-Aided Drafting software to produce drawings (different surfaces).

Week 9 | Orthographic projections, Computer-Aided Drafting software to produce drawings (different surfaces).

Week 10 | Orthographic projections, Computer-Aided Drafting software to produce drawings (different surfaces).

Week 11 | Orthographic projections, Computer-Aided Drafting software to produce drawings (different surfaces).

Week 12 | Orthographic projections, Computer-Aided Drafting software to produce drawings (different surfaces).

Week 13 | Orthographic projections, Computer-Aided Drafting software to produce drawings (different surfaces).

Week 14 | Orthographic projections, Computer-Aided Drafting software to produce drawings (different surfaces).

Week 15 | Orthographic projections, Computer-Aided Drafting software to produce drawings (different surfaces).

Week 16 | Preparatory week before the final Exam

Delivery Plan (Weekly Lab. Syllabus)

Material Covered

o Drawing instruments and accessories, Computer-Aided Drafting software to produce drawings (user
interface, one-dimensional figures “different lines”).

— Lettering and dimensioning practices, Computer-Aided Drafting software to produce drawings (user
interface, one-dimensional figures “different lines”).

Tl Geometrical constructions, Computer-Aided Drafting software to produce drawings (user interface,
one-dimensional figures “different lines”).

Week 4 Geometrical constructions, Computer-Aided Drafting software to produce drawings (user interface,
one-dimensional figures “different lines”).

Week 5 Geometrical constructions, Computer-Aided Drafting software to produce drawings (user interface,
one-dimensional figures “different lines”).

Week 6 Geometrical constructions, Computer-Aided Drafting software to produce drawings (user interface,

one-dimensional figures “different lines”).
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Geometrical constructions, Computer-Aided Drafting software to produce drawings (different
surfaces).

Week 8 | Orthographic projections, Computer-Aided Drafting software to produce drawings (different surfaces).
Week 9 | Orthographic projections, Computer-Aided Drafting software to produce drawings (different surfaces).
Week 10 | Orthographic projections, Computer-Aided Drafting software to produce drawings (different surfaces).
Week 11 | Orthographic projections, Computer-Aided Drafting software to produce drawings (different surfaces).
Week 12 | Orthographic projections, Computer-Aided Drafting software to produce drawings (different surfaces).
Week 13 | Orthographic projections, Computer-Aided Drafting software to produce drawings (different surfaces).
Week 14 | Orthographic projections, Computer-Aided Drafting software to produce drawings (different surfaces).
Week 15 | Orthographic projections, Computer-Aided Drafting software to produce drawings (different surfaces).

Learning and Teaching Resources
WJ.A.’JJ‘_g ‘oJ.a.m).)L,aA

Text Available in the
Library?
Required Texts Er;in;:(;'ir:rgaztalv;ignog', Abdul Rasoul Al Khafaf, University of Technology, Ves
Recommended Texts | 100 ety of opyion, g 2007 ves
Websites https://youtu.be/zL1BA-mcjcc
Grading Scheme
Oyl Jalases
Group Grade el Marks % Definition
A - Excellent el 90 - 100 Outstanding Performance
B - Very Good [SENVES 80 -89 Above average with some errors
Su:;gs-sl(;:)c;up C - Good NVES 70-79 Sound work with notable errors
D - Satisfactory Jowgio 60 - 69 Fair but with major shortcomings
E - Sufficient Jgute 50-59 Work meets minimum criteria
Fail Group FX - Fail (Aol u) Csly | (45-49) More work required but credit awarded
(0-49) F - Fail ol (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
fuu\)ql\ saldll Q\.A}SM

Module Title Electrical Circuits Module Delivery
Module Type Core X Theory

I Lecture
Module Code UOBABO0301012 Lab
ECTS Credits 6 X Tutorial

I Practical
SWL (hr/sem) 150 [0 Seminar
Module Level UGl Semester of Delivery One
Administering Department Type Dept. Code College Type College Code
Module Leader | Mohammed Ali Al-Shuraif e-mail Msb.Mohammed.Ali@uobab

ylon.edu.ig
Module Leader’s Acad. Title Lecturer Module Leader’s Qualification | Ph.D.
Module Tutor Name (if available) e-mail E-mail
Peer Reviewer Name | Name e-mail E-mail
Scientific Committee Approval Date 01/06/2023 Version Number | 1.0
Relation with other Modules
AV Al ) ) sall e A8

Prerequisite module None Semester
Co-requisites module None Semester

Module Aims, Learning Outcomes and Indicative Contents
405 Y1 il sinall 5 aladill il g 4l all salall Calaa
To study Ohm's law
To study electrical circuits; series, parallel, and series-parallel in d.c.
To apply a methods of analysis on d.c. circuits
To apply electrical theorems on d.c. circuits
To understand the sinusoidal waveforms in electrical circuits.
To understand the response of Capacitor, Inductor, and resistor.
To understand the complex numbers.
To perform conversion between time domain and phasor domain and vice versa.
To apply the methods of analysis in ac circuits
10 To apply the circuit theorems in ac circuits
11. To understand power in ac circuits

Module Objectives
Al sakal) Calaal

Lo NOUL R WNE
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Module Learning

Outcomes
Aol Hal) Balall aladl) s j3a

Lo NOUL AWM R

Studying ohm's law

Studying types of circuits in d.c. and methods to analyze them.

Recognize ac components and their response; capacitor, inductor, and resistor.
List the various terms associated with ac electrical circuits.

Understand complex numbers in order to apply them in ac circuits

Discuss the average and the rms values.

Apply Kirchhoff's laws on ac circuits

Understand methods of analysis in ac circuits

Apply electrical theorems in ac circuits.

Indicative content includes the following.
Part A - Circuit Theory

Indicative Contents

agals Y1 il giadll

studying d.c. electrical circuits. [12 hrs]

analyzing d.c. electrical circuits.[13 hrs]

Sinusoidal waveforms, average (dc) value, effective (rms) value [8 hrs]

Time domain and phasor domain. [8 hrs]

Complex numbers: rectangular and polar phorm [8 hrs]

Methods of circuit analysis and their applications on ac circuits; mesh and nodal
methods. [12 hrs]

Electrical circuit theorems and their application on ac circuits: Superposition , Thevenin,
And Norton. [12 hrs]

Power in ac circuits: power triangle, real power, reactive power, and apparent power;
impedance triangle. [12 hrs]

Learning and Teaching Strategies

a5 el iln il i

The main strategy that will be adopted in delivering this module is to encourage
students’ participation in the exercises, while at the same time refining and

Strategies expanding their critical thinking skills. This will be achieved through classes,
interactive tutorials and by considering types of simple experiments involving some
sampling activities that are interesting to the students.

Student Workload (SWL)

Structured SWL (h/sem) 93 Structured SWL (h/w) 5

Jaadl) A Qi alaind) ol all Jasl) Lo sl Ul alaiiall ) jall Jesll

Unstructured SWL (h/sem) 57 Unstructured SWL (h/w) 5

Juadl) PR QU alind) e ol Al Jaal) Lo sl Ul alaiiall e sl Hall Jaall

Total SWL (h/sem) 150

Juadll PO Qlall Kl ol Jasl)
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Module Evaluation
I«_,u\)al\ salll r»;.usf:

Time/Number | Weight (Marks) | Week Due Relevant Learning
Outcome
Quizzes 2 10% (10) 5and 10 LO #1, #2 and #10, #11
Formative Assignments 2 10% (10) 2and 12 LO #3, #4 and #6, #7
assessment Projects / Lab. 1 10% (10) Continuous | All
Report 1 10% (10) 13 LO #5, #8 and #10
Summative Midterm Exam Vhr 10% (10) 7 LO #1 - #7
assessment Final Exam Yhr 50% (50) 16 All
Total assessment 100%

Delivery Plan (Weekly Syllabus)
Lﬁ)u\ Ls‘-'}““‘y‘ GL@.’\A\

Material Covered
Week 1 Dc circuits; series , parallel , series-parallel

Week 2 | Methods of analyzing d.c. circuits

Week 3 Electrical theorems

Week 4 Review of Kirchhoff's Laws on ac circuits

Week 5 | Star delta and delta star conversion in ac circuits
Week 6 | RLC circuits

Week 7 | Mid-term Exam

Week 8 | Series and parallel circuits

Week 9 | Series — parallel circuits in ac circuits
Week 10 | Methods of analysis in ac circuits |
Week 11 | Methods of analysis in ac circuits Il

Week 12 | Electrical theorems in ac circuits |

Week 13 | Electrical theorems in ac circuits Il

Week 14 | Power and power triangle

Week 15 | Power, apparent power , reactive and real power
Week 16 | Preparatory week before the final Exam

Delivery Plan (Weekly Lab. Syllabus)
sl e sl zlgidl

Material Covered

Week 1 Lab 1: series-parallel dc circuits
Week 2 | Lab 2: Norton's theorem

Week 3 Lab 3: RLC circuits

Week 4 | Lab 4: Kirchhoff's laws

Week 5 Lab 5: mesh method

Week 6 | Lab 6: superposition theorem
Week 7 | Lab 7: Thevenin theorem
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Learning and Teaching Resources
wj.ﬁlb e&xﬂ\ JJLAA

Text

Available in the

Library?
Required Texts | Introductory circuit analysis by Boylestad Yes
AELIDIUCE Introductory circuit analysis by Boylestad Yes
Texts
Websites https://www.coursera.org/browse/physical-science-and-engineering/electrical-engineering
Grading Scheme
Cila sl lada
Group Grade padil) Marks % Definition
A - Excellent Ol 90 -100 Outstanding Performance
B - Very Good [SENRYEN 80-89 Above average with some errors
Su;:;gs_slGot;)o)up C - Good L 70-79 Sound work with notable errors
D - Satisfactory Jous gl 60 - 69 Fair but with major shortcomings
E - Sufficient Jsa 50-59 Work meets minimum criteria
Fail Group FX - Fail (Aadieall 28) (45-49) More work required but credit awarded
(0-49) F - Fail ) (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
Ll alall il glae
Module Title Mathematics | Module Delivery
Module Type S X Theory
[ Lecture
Module Code UOBAB0301013 ] Lab
ECTS Credits 6 Tutorial
[ Practical
SWL (hr/sem) 150 I Seminar
Module Level UGl Semester of Delivery One
Administering Department College
Module Leader Mohammed Abd Aldeem e-mail met.moh.a_bdaldaaem@uoba
bylon.edu.ig
Module Leader’s Acad. Title Assist. Lecturer Module Leader’s Qualification | MSC
Module Tutor e-mail
Peer Reviewer Name | None e-mail E-mail
Scientific Committee Approval Date 01/06/2023 Version Number | 1.0
Relation with other Modules
AV Ll 5l sall e A8Dal)
Prerequisite module Semester
Co-requisites module Semester
Module Aims, Learning Outcomes and Indicative Contents
A5 )W) il ginall 5 aledll =il 5 Al all salall Cilaal
After completing the course, students should be able to:
1) Enable the pupil to learn the concepts of mathematics and applications in his work.
2) To study the characteristics and properties of number sets, and obtain the number
systems.
Module Obiecti 3) To understand the concept of function, to learn draw the graph of functions, to know
‘,& ‘u j ,ijﬁgfxgs the lists types of functions.
o 4) Study the meaning of limit and continuous function.
5) To understand the meaning of derivative function and applications.
6) Study the transcendental function.
7) Study the Unit vector, vector equation, cross product, dot product.
8) To knows the meaning of complex number.
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Module Learning

Outcomes
Aol Hall Balall aladl) Sl j3a

1)
2)

3)
4)
5)
6)
7)
8)

Describe the characteristics and properties of number sets, and obtain the number
systems.

Describe and State the concept of function, draw the graph of functions, the lists
types of functions.

To understands the meaning of limit and continuous function.

To knows the meaning of derivative function and applications.

Describe the transcendental function.

Describe the matrix and its operations and to know the determent of its.

Describe the Unit vector, vector equation, cross product, dot product.

To understands the meaning of complex number.

Indicative Contents

agals Y1 il giadll

Indicative content includes the following.

Type of sets, type of interval, Cartesians plain. The domain and rang of functions, even
and odd functions. Drawing curved function, shifting the graph. limit from the left and
right. [20 hr]

The concept of continuous function, Algebraic operations on continuous functions.
Methods of derivation, the chain rule. Applications on derivatives. Kind of
exponential functions. Types of trigonometric functions. The inverse of the
trigonometric functions. Kind of Hyperbolic functions.  [20 hr]

Types of matrices, operations on matrices. Use matrices in solving linear systems of
equations. Meaning vector, algebraic properties of vectors. Vector equation, cross
product, dot product. Properties of complex numbers, the representation of the
complex number. [ 20 hr]

Learning and Teaching Strategies

aalal g alal) bl i

Type something like: The main strategy that will be adopted in delivering this module
X is to encourage students’ participation in the exercises, while at the same time
Strategies refining and expanding their critical thinking skills. This will be achieved through
classes, interactive tutorials and by considering types of simple experiments involving
some sampling activities that are interesting to the students.
Student Workload (SWL)
Structured SWL (h/sem) 64 Structured SWL (h/w) 4
Jeadll A lUall alaiial) A Jaal) Le gaad Qllall adaiial) A Jaal)
Unstructured SWL (h/sem) 36 Unstructured SWL (h/w) 6
Juadll P38 QU alaiiall yie o ) Jeal) Lo sl Ul aluiiall e sl Hall Jaall
Total SWL (h/sem) 150
Juadll P31 Qllall SNl all Jaal)
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Module Evaluation
Lol ) 3oLl s
Time/Number | Weight (Marks) | Week Due LS
Outcome
Quizzes 2 20% (20) 5and 10 LO #1, #2 and #10, #11
Formative Assignments 2 10% (10) 2and 12 LO #3, #4 and #6, #7,4#8
assessment Projects.
Report 1 10% (10)
Summative Midterm Exam 2hr 10% (10) 7 LO #1 - #7
assessment Final Exam 3hr 50% (50) 16 All
Total assessment 100%

Delivery Plan (Weekly Syllabus)

LsJL.\S\ (= sy GLG_‘\A\
Material Covered
Week 1 | System numbers.
Week 2 | The functions and its kinds.
Week 3 | The graph of the function.
Week 4 | Limit function.
Week 5 | Continuous functions.
Week 6 | Derivatives.
Week 7 | Applications on derivatives. (Mid-term Exam)
Week 8 | Exponential functions.
Week 9 | Theinverse trigonometric functions.
Week 10 | Hyperbolic functions.
Week 11 | Matrices and their types.
Week 12 | Solving systems of linear equations.
Week 13 | Vectors.
Week 14 | The operations on the Vector.
Week 15 | Complex numbers.
Week 16 | Preparatory week before the final Exam

Learning and Teaching Resources
wjdﬂ\} ejaﬂ\ JJLAAA

Text Available in the
Library?
Required Texts | George B. Thomas Jr, Weir Joel R. Hass ‘Calculus’ (V.12), 2014. Yes
Recommended | 1. Haward Anton" Calculus and analytic geometry". No
Texts 2. Schoms series " Theory and problems of calculus".
Websites
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Grading Scheme

Gl Hall Llada
Group Grade sl Marks % | Definition
A - Excellent Dl 90 -100 Outstanding Performance
B - Very Good [SENRTEN 80 -89 Above average with some errors
Suz;gs_slGo:)c;up C - Good L 70-79 Sound work with notable errors
D - Satisfactory L i 60 - 69 Fair but with major shortcomings
E - Sufficient J st 50-59 Work meets minimum criteria
Fail Group FX - Fail (Andleal) 28) (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
Ayl B3l o glas

Module Title Physics Module Delivery
Module Type S X Theory

[ Lecture
Module Code UOBABO0301014 X Lab
ECTS Credits 5 O Tutorial

[ Practical
SWL (hr/sem) 125 I Seminar
Module Level UGl Semester of Delivery One

Administering Department Type Dept. Code College Type College Code
Module Leader Ali Mohammed ljam e-mail ali.ijam@uobabylon.edu.ig
Module Leader’s Acad. Title Lecturer Module Leader’s Qualification | Ph.D.
Module Tutor e-mail

Peer Reviewer Name | None e-mail E-mail

Scientific Committee Approval Date 01/06/2023 Version Number | 1.0

Relation with other Modules
Gy dslyl slgall ae A8

Prerequisite module

None

Semester

Co-requisites module

None

Semester

Module Aims, Learning Outcomes and Indicative Contents
Lola)Yl ©bgizally elaill Lo dhyll Bole)l Lol

Module Objectives

dalyd) Boledl LBl

oOukWwnNE

Analyze the atomic structure of matter at its most fundamental.
Recognize the state of matter and its properties.

Understand the forms of energy.
Solve problems that call for the application of conservation of energy.

Know the classification of the semiconductors and the mechanism behind them.

Explain the basic properties of light and describe some of its applications in engineering.
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1. Understanding the basic concepts and definitions is important in any field of study.
2. Learning the properties of individual atoms and molecules, as well as how they interact with
each other.
3. knowing the physical and chemical properties of each state, such as gas, liquid, and solid, as
. well as understanding how the atoms and molecules interact with each other in the various
Module Learning
states.
Outcomes - . . .
55lal) olatll olon o 4. Be familiar with how the forms of energy interact with one another and how they are used.
il = s, Understanding how energy can be converted from one form to another as well as familiarity
= with the equations involved.
6. Learning how semiconductors are classified and what the mechanisms are behind each type
of semiconductor.
7. Applying the light fundamental principles and how engineers are able to create complex
technological solutions.
Indicative content includes the following.
Indicative e Some basic concepts and definitions, how atomic structure is formed and interatomic
bonding energy and classification, properties of matter, state of matter, energy sources,
Contents kinetic energy, and work. [ 23 hr]
) e Potential energy, thermal properties of matter, how heat and law of thermodynamics
Aol Gl gl : . -~ B . .
- = - applied, what are the fluid characteristics, electric field, and potential. [22 hr]
e (lassifications of Conductor and insulator materials, semiconductors, propagation of light
and optics characteristics, and elements of solid-state physics. [ 15 hr]

Learning and Teaching Strategies

akailly @hasdl bzl

This module will be taught in such a way that students will be compelled to participate in the exercises

and their critical thought skills will be refined and expanded through participation. Classes and
X interactive tutorials will be used in order to reach this goal, as well as considering the types of simple
Strategies experiments involving sampling activities that the learners might find interesting as well. The module
will also include group activities, which will encourage collaboration and the exchange of ideas. This
will help to create an engaging learning experience for the students and will also help them to develop
their communication skills.
Student Workload (SWL)
e gawl V0 J Ogunon Il L.5wb..\..5| el
Structured SWL (h/sem) 64 Struct‘ured SWL (h/w) 4
i) M5 CIUall ehaiall (gelyld] Jooell e gl CIUal) @laziall gyl Jad!
Unstructured SWL (h/sem) 61 Unstryctured SWL (h/w) 4
Jadl I CJUall elatiadl pe (qwhyll Jasd) e gool JUall @latiall e ooyl Jox|
Total SWL (h/sem) 125
sl UM LIkl (S guhy ! ozl
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Module Evaluation

Time/Number | Weight (Marks) | Week Due Relevant Learning
Outcome
Quizzes 2 10% (10) 5and 10 LO #1, #2 and #10, #11
Formative Assignments 2 10% (10) 2 and 12 LO #3, #4 and #6, #7
assessment Projects / Lab. 1 10% (10) Continuous | All
Report 1 10% (10) 13 LO #5, #8 and #10
Summative Midterm Exam 2hr 10% (10) 7 LO #1 - #7
assessment Final Exam 3hr 50% (50) 16 All
Total assessment 100%

Delivery Plan (Weekly Syllabus)

Material Covered
Week 1 Some basic concepts and definitions

Week 2 Atomic structure and interatomic bonding

Week 3 Properties of matter

Week 4 State of matter

Week 5 Energy sources

Week 6 Kinetic Energy and work

Week 7 Potential energy (Mid-term Exam)
Week 8 Thermal properties of matter
Week 9 Heat and law of thermodynamics
Week 10 | Fluids

Week 11 | Electric field and potential

Week 12 | Conductor and insulator materials
Week 13 | Semiconductors

Week 14 Lights and optics

Week 15 Elements of solid-state physics
Week 16 Preparatory week before the final Exam

Delivery Plan (Weekly Lab. Syllabus)

Material Covered
Week 1 Lab 1: Photon energy
Week 2 Lab 2: Data analysis for calculating Plank’s constant
Week 3 Lab 3: Energy distribution
Week 4 Lab 4: Electrical properties of insulated materials
Week 5 Lab 4: Light interaction with matter
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Learning and Teaching Resources
oyl @laddl jalae
Text Available in the
Library?

Required Texts HaIIiday, D., Resnick, R., & Walker, J. (2013). Fundamentals of physics. Ves

John Wiley & Sons.
Reco.lrf'lel;l:tesnded Radi, H., & Rasmussen, J. O. (2013). Principles of physics. Springer. Yes

Websites
Grading Scheme
Oyl Jalases

Group Grade el Marks % | Definition

A - Excellent el 90 - 100 Outstanding Performance

B - Very Good [SESNVES 80-89 Above average with some errors
Su;:;gs-slGo:)o)up C - Good NVES 70-79 Sound work with notable errors

D - Satisfactory Jwgio 60 - 69 Fair but with major shortcomings

E - Sufficient Jgute 50 - 59 Work meets minimum criteria

Fail Group FX — Fail (dxdlaall 48) sy | (45-49) More work required but credit awarded
(0-49) F - Fail el (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 4wl 83kl loglas

Module Title Fundamental of Computer Module Delivery
Module Type B X Theory

I Lecture
Module Code UOBAB0301015 Lab
ECTS Credits 4 O Tutorial

I Practical
SWL (hr/sem) 100 ] Seminar
Module Level UGl Semester of Delivery One
Administering Department Type Dept. Code College Type College Code
Module Leader | Omar Ahmed Naeem e-mail | msbh.omar.alkawak@uobabylon.edu.ig
Module Leader’s Acad. Title Assistant Lecturer Module Leader’s Qualification | Msc
Module Tutor e-mail
Peer Reviewer Name | None e-mail E-mail
Scientific Committee Approval Date 01/06/2023 Version Number | 1.0

Relation with other Modules 5,391 duwl)ul slgall ao 483l

Prerequisite module None Semester

Co-requisites module None Semester

Module Aims, Learning Outcomes and Indicative Contents 4oLyl Ol gioxally @ladl z5l5g dewlydll 8oldl Colual

The computer science curriculum aims to introduce the student to computer science and the
skills related to this subject. The main purpose of the course is to introduce the student to an
idea about the computer and its components and how each of its parts works through an
explanation of the input units, the central processing unit, the input units, the storage units, and
the types of operating systems and programs Microsoft Office and how to connect to the
Internet and identify and protect against virus risks.

Module

Objectives
sl Al Balal) Calaal
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A- Cognitive objectives

A1l- During the school year, the student learns the basics of computer science.

A2- Enabling the student to know the main principles of the most prominent concepts of computer
science, their sources and types, and the mechanisms used for their purpose.

A 3- Enabling the student to know all the basics that he uses in the scientific subject

A 4- Definition of computer, its development history and generations

A 5- An explanation of the computer system with all its elements and systems

A6- Introducing the student to the input unit, its principles of work, its types, and the work of the

Module Learning basic office programs
Outcomes A 7- The central processing unit, its parts, how each part works, the output unit, its working
Bolal) @laddl il y3en principles and types
Ayl b- The skill objectives of the subject

B1 - Familiarity with developments in the field of computers
B2 - Familiarity with computer components
B3 - Enabling the student to understand every part of the computer, how it works, and the work of
the basic office programs
B4- Giving the student an opportunity to explain a small part of the class to his classmates to
enhance his self-confidence.

B5- Solve a small part of the homework to urge the students to complete the solution, give class

.assignments, and make groups to solve these assignments

The students will be able to identify the values, trends and patterns of behavior that
Indicative Contents uphold the ethics of the profession and work to adhere to them after graduation.
1-Urging the student to understand the objective of studying the subject in general.
Aol b gaeall 2-Urging the student to think about how to develop oneself in the field of computers.
3 -Making the student able to deal with the computers and how to use the programs in
accordance with the rules and regulations of engineering.

Learning and Teaching Strategies cdxily eladl Oloed] il

1. The teacher prepares lectures on the subject in soft electronic form and presents them to the
students.
2. The teacher gives lectures in detail.
3. the teacher requests periodic reports and homework on the basic subjects of the subject.
Strategies 4. Academic methods and lectures

5. Dialogue modalities

6. Use projectors

7. Providing the student with basic and secondary topics related to computer work

8. Translating theoretical topics and vocabulary related to computer technologies

9. Requiring the student to follow developments in computer science

Student Workload (SWL) e gl )0 J gue CIlall (guhydl Joodd!

Structured SWL (h/sem) 49 Struct‘ured SWL (h/w) 3
oaid! M5 CIUall ehaiall (gelyld] Jooell e gl LUl wlaiall gyl Jooell
Unstructured SWL (h/sem) 51 Unstryctured SWL (h/w) 1
Jadl N JUall elatiall pe quhyll Josd) e gaunl CIUall alaiall & (golydl Joel!
Total SWL (h/sem) 100
st UM CJlall (S guhyddl ozl

Energy Engineering Department 54




University of Babylon
Faculty of Engineering — Al-Musayab
Energy Engineering Department

Module Evaluation &)yl 85l @xss

Time/Number | Weight (Marks) | Week Due LS
Outcome
Quizzes 2 10% (10) 3and 15 | LO #1, #2 and #10, #11
Formative Assignments 2 10% (10) 2 and 15 LO #3, #4 and #6, #7
assessment Projects / Lab. 1 10% (10) Continuous | All
Report 1 10% (10) 13 LO #5, #8 and #10
Summative Midterm Exam 2hr 10% (10) 7 LO #1 - #7
assessment Final Exam 3hr 50% (50) 16 All
Total assessment 100%

Delivery Plan (Weekly Syllabus) 2! (£ 9wd) zlgiall

Material Covered

Week 1 Computers: their generations, components: hardware and software

Week 2 (Input and output) (system software and application software).

Week 3 Windows operating system Windows concept, advantages, basic requirements

Windows The concept of a window for any program and identifying its main components, folders, and
files and how to deal with them

Week 5 Windows Learning about My Computer and Control Panel components

Week 6 Output devices such as (printer and ways to deal with it)

Week 7 Word (document building and formatting methods)

Week 8 Word (document building and formatting methods)

Week 9 Midterm Exam

Week 10 | Excel program (data building, processing, and ways to extract it)

Week 11 | Excel program (data building, processing, and ways to extract it)

Week 12 | PowerPoint program (building and coordinating presentations)

Week 13 | PowerPoint program (building and coordinating presentations)

Week 14 | The concept of computer viruses: how to infect, types and treatment

Week 15 | The Internet: a definition of how to deal with the Internet, Internet browsers, web searches and e-mail
Week 16 Preparatory week before the final Exam

Week 4

rizall (g9l zlgelIDelivery Plan (Weekly Lab. Syllabus)

Material Covered

Week 1 | Computers: their generations, components: hardware and software

Week 2 | (Input and output) (system software and application software).

Week 3 | Windows operating system Windows concept, advantages, basic requirements

Windows The concept of a window for any program and identifying its main components, folders, and
files and how to deal with them

Week 5 | Windows Learning about My Computer and Control Panel components

Week 6 | Output devices such as (printer and ways to deal with it)

Week 7 | Word (document building and formatting methods)

Week 8 | Word (document building and formatting methods)

Week 4
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Midterm Exam
Week 10 | Excel program (data building, processing, and ways to extract it)
Week 11 | Excel program (data building, processing, and ways to extract it)
Week 12 | PowerPoint program (building and coordinating presentations)
Week 13 | PowerPoint program (building and coordinating presentations)
Week 14 | The concept of computer viruses: how to infect, types and treatment
Week 15 | The Internet: a definition of how to deal with the Internet, Internet browsers, web searches and e-mail
Week 16 | Preparatory week before the final Exam

Learning and Teaching Resources
wf).).ﬂb ‘ola.ﬂ\_)aw

Available in the

Text Library?
Required Texts |00 and O Zivad Muhammod Abboud and obers. - No
1. William Stallings, Computer Organization & Architecture, Sixth
Recommended edition, Person Education
Texts 2. Donald H. San.dersz, Computgr today, Second edition, McGraw —hill No
3. Lectures provided by the subject teacher
4. Books available in the college library
Websites
Grading Scheme
Oyl Jalases
Group Grade el Marks % | Definition
A - Excellent el 90 - 100 Outstanding Performance
B - Very Good [SESNVES 80 -89 Above average with some errors
Su:;gs-sl(;:)c;up C - Good NVES 70-79 Sound work with notable errors
D - Satisfactory Lwgio 60 - 69 Fair but with major shortcomings
E - Sufficient Jgute 50-59 Work meets minimum criteria
Fail Group FX - Fail (Ao laodl ud) nnly (45-49) More work required but credit awarded
(0-49) F - Fail sl (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 4wl 83kl Slo glao

Module Title Arabic Language Module Delivery
Module Type B X Theory
O Lecture
Module Code UOBAB0301016 1 Lab
ECTS Credits 2 - Tutor.lal
O Practical
SWL (hr/sem) 50 [ Seminar
Module Level UGl Semester of Delivery One
Administering Department Type Dept. Code College | Type College Code
Module Leader Noor Mohammed Jasim e-mail msb.noor.mohammed@uobabylon.edu.ig
Module Leader’s Acad. Title Assist lecturer Module Leader’s Qualification Ph.D.
Module Tutor Name (if available) e-mail E-mail
Peer Reviewer Name Name e-mail E-mail
Scientific Committee Approval Date 01/06/2023 Version Number 1.0

Relation with other Modules (5,391 &yl slgall ae 483l

Prerequisite module None Semester

Co-requisites module None Semester

Module Aims, Learning Outcomes and Indicative Contents
Lol b gizally elaill Z5Lsg dly ! Bole)l Lol

Sasally LS Bslyall (§ 8l yghai e cmodatell Bhelune 98 dyall alll (3 Bamgll Blual (o quatiydl gl 1dalll olasl )
088l ©blgag (3laidly delgally Olaaall s o g duwyall Al ) &W)’b

Gl ol plazeiadl e S @3 asany Lyl AL Jldll Jolsd! e cralaiall 8,03 5u5a3 98 (3T Gua tdlaiyl whlgs .Y
) Aaliseall Joolgal! Azl 3 35 Lol Larde BleYls Bl b 31 e uailly Clisbmall 3 oyl Jia ¢

Module | bbb cpalaioll Ciopas elld Joing .yl @l (£olly U ealatl] jupa3 ] Ll Susgll Glual Qg 13 gladll ealadl .Y
Objectives Ayl LlL dabldl Joudb ddadyell duclaiaVl Colgzdly oyl g sl

by of plge £15Y L3I digalll ihlgall (naleiall Wgss oo Busgll Calual (e CBugl 06 OF Sy tduaddgll dall pluseial €
Gleyly plakall Joldy Bowllly yauwll Jio Olegubgns dilaiall Ohlally layaall @las €3 asany ub duyall bl 5ode
oyt ey dxouall

a3l aclgd Sy delgd lad e sty aal) paluadl plaseiadly dogoedl A8 yglal e Bd-gll Clual uSTS U8 tdigalll 311 L0
sl e Al dSulain Jor Y B pally ¢ Aol slng ¢ doyall

O 58y bl Jadll s Jitne St dpoypad! A3l CBLaSTwlg dulys o cprakaiioll 8)ad 33a3 98 55T s 1t @latd] 1
Jlad [ Gl QLuiSY Oldlil pghiy ¢ dunlaall (o wied 3)lgall A3g3g ¢ JIU elaill aumdl @3 Jatiy

1o zasy dnyall &alll (3 egihlee Jo> lasMle @iy cnelaiedl puds pads I Ll 8umg)l Glual (g 18 tpuailly el .V
Ol OYxe doddg N—S‘)L’”l i oyl celasiall e JSI

soladl Calual
Gyl
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Student Workload (SWL)
bj,}.w‘ Vol D guueo VJLE.U L§‘”b‘JJ| JA?EJ‘

Structured SWL (h/sem) Y. Structured SWL (h/w) Y
Jadl I CJUall wlatiall gyl Jos) e granl CIUal) @laiiall gulyll Jasxd!
Unstructured SWL (h/sem) Y. Unstructured SWL (h/w) )
Jad)l P CJall elatiall & gyl Josl e ganl CJUal) @laiiall s (gl Jomud!
Total SWL (h/sem) 0.
il I3 CJlall S gslyld] Jad!
Module Evaluation
duwlydl 3ol kS
. . Relevant Learning
Time/Number Weight (Marks) Week Due
Outcome
Quizzes 2 10% (10) 5and 10 LO #1, #2 and #10, #11
Formative Assignments 2 10% (10) 2 and 12 LO #3, #4 and #6, #7
assessment Projects / Lab. 1 10% (10) Continuous | All
Report 1 10% (10) 13 LO #5, #8 and #10
Summative Midterm Exam 2hr 10% (10) 7 LO #1 - #7
assessment Final Exam 3hr 50% (50) 16 All
Total assessment 100% (100 Marks)
Delivery Plan (Weekly Syllabus)
L.‘SJ.E./J\ (éf-yuu}" CL@.&QJ‘
Material Covered
Week 1 239 Wie lgd Ao LIl 0955 O
Week 2 Bgalll Slogsadl! e CIUall CByay oo
Week 3 A Slodle LI Joatu Of
Week 4 LS5 0l 8500 quid B9 lall Byat 0
Week 5 i)l LVl e CIlall Cyan O
Week 6 addl OlxiaY!
Week 7 Jlal drgalll 59 AN 8oL
Week 8 52Jl9 Sageadl yaidl oy CIUall 3,4 O
Week 9 e S sl LIl LS of
Week 10 eyl Jadl> yeladl Bleed (Il @ sty OF
Week 11 Oledl St s yelad Bl CIUall @it Of
Week 12 Gyplsmdl yeladl sl CIlall @ f O
Week 13 o)l 8300 CJUall 7y Of
Week 14 o Biad Il Jomiwg O
Week 15 59 1te Lgd ez LIl 050 O
Week 16 Glgdl Olxied|
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Learning and Teaching Resources
u**}J"\ﬁ|.9 M‘)JL@A
Available
Text in the
Library?
Yve g ¥ plee ¢ aayglls pall sliia jla e VY e das sl gaill ¢ s dn g le )
Required Texts Yoot - g ¢ Apalall QS pla e Ve e ellla o) Al e Jde o) 2 0 e e ol ¢ gl WY Yes
Yot ol cdeldall Cajlaadl Yo e el oY) )l ¢ gl ¢ Cina
Recommended Yool g e @?}33‘} oaall dleJ.‘ Dl ‘-E ¢ gaall i diﬂ.‘ )LS T o5 ¢ alia uJ‘ ¢ <.,$‘J‘-“=-"Y‘ ( No
Texts YOV ol G g ysills sl i el o e saidll e ¢ plla Juali ¢ el (o
Websites ‘ A pal) dadl) caliatia ¢ LanSy
Grading Scheme
QL;-)JJ\ Lo
Group Grade il Marks % | Definition
A - Excellent el 90 - 100 Outstanding Performance
B - Very Good [SEevE 80 -89 Above average with some errors
(S:(;:c_elséo(;roup C - Good NVES 70-79 Sound work with notable errors
D - Satisfactory Jwgio 60 - 69 Fair but with major shortcomings
E - Sufficient Jgade 50 - 59 Work meets minimum criteria
Fail Group FX - Fail (Aol W) Cwsly | (45-49) More work required but credit awarded
(0-49) F - Fail el (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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UGI - level
Semester - Two
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Module Information
Ayl B3l o glas

Module Title Engineering Drawing and Auto-CAD II Module Delivery
Module Type S X Theory
] Lecture
Module Code UOBAB0301021 X Lab
ECTS Credits 6 O Tutorial
Practical
SWL (hr/sem) Vo. ] Seminar
Module Level UGl Semester of Delivery Two
Administering Department Energy Engineering College | College of Engineering\Al-Musayab
Module Leader Qais Hatem Mohammed e-mail | met.gais.hatem@uobabylon.edu.ig
Module Leader’s Acad. Title Lecturer Module Leader’s Qualification | Ph.D.
Module Tutor e-mail
Peer Reviewer Name e-mail
Scientific Committee Approval Date 01/06/2023 Version Number | 1.0

Relation with other Modules
Gy Ayl Slgall ae A8l

Prerequisite module None Semester

Co-requisites module None Semester

Module Aims, Learning Outcomes and Indicative Contents
Lol Yl Sbgizally elaidl z5L5g Ayl 5oLl Bl
1)Develop proficiency in technical communication and production of mechanical engineering drawings.
2)Develop skills in the preparation of working and assembly mechanical drawings.
3)Develop an understanding of the properties, uses and production of materials used in the
manufacture of engineering components.
4)Provide knowledge of the different methods of production of engineering components.

OI::!Odlfle 5)Develop skills in communicating technical information using illustrations, scaled models and
. ject.lves; working drawings to solve engineering design problems.
salell Lol - . . L .
ol 6)Develop skills in applying and drawing principles to facilitate product development and manufacture.
Al

7)Develop proficiency in the use of Computer-Aided Drafting (CAD) software, instruments, media and
reference materials to produce engineering drawings.

8)Develop an interest in mechanical engineering as disciplines and careers.

9)Develop the capacity for critical and creative thinking, problem-solving, leadership and cooperative
behaviors through authentic learning experiences.
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e Know how to represent solids in pictorial projections.

e Know how to produce working and assembly drawings.

Module Learning Outcomes | ¢ Know how to use Computer-Aided Drafting software to produce drawings
duwydll Bolal) @adl olry3en (different three-dimensional figures “solid figures”).

o Know how to project auxiliary views.

e Know how to prepare drawings with sectional views.

Indicative content includes the following.[150]
Indicative | ® Represent solids in pictorial projections. [20 hrs.]
Contents Assembly drawings. [40 hrs.]
obgi=all | o Project auxiliary views. [20 hrs.]
dalayY! Prepare drawings with sectional views. [30 hrs.]
Computer-Aided Drafting software (three-dimensional figures). [40 hrs.]

Learning and Teaching Strategies
edailly ladl Ol !
The main strategy that will be adopted in delivering this module is to encourage students’ participation
Strategies | in the exercises, while at the same time refining and expanding their critical thinking skills. This will be
achieved through classes, interactive tutorials and by considering types of simple experiments involving
some sampling activities that are interesting to the students.

Student Workload (SWL)
st\ Yol & g0 L.,JUQ.U 6“")”"” JA:J\

Structured SWL (h/sem) 30 Structured SWL (h/w) 6
Bl I CUall elatiall gwhyddl Josdl s gl Ual) @laiall gyl Jase)!
Unstructured SWL (h/sem) 70 Unstructured SWL (h/w) 4
Jaddl I CJUall elaiall pe gyl Jaxxd! b gaenl CJUall @laiiall p& (bl Jasll
Total SWL (h/sem) Vo
o] I3 CJlall SI1 gyl Jase!
Module Evaluation
Time/Number | Weight (Marks) | Week Due IR
Outcome

Quizzes 4 5% (20) 5and 10 | LO #2, #4, and two in #5
Formative Class 15 1.5% (22.5) | Continuous | All
assessment Assignment

Home work 15 0.5% (7.5) Continuous | LO #3, #5 and #6
Summative Midterm Exam 2hr 10% (10) 7 LO#1-#4
assessment Final Exam Yhr 40% (40) 16 All
Total assessment 100%
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Delivery Plan (Weekly Syllabus)

Material Covered

Represent solids in pictorial projections, Computer-Aided Drafting software to produce drawings

Week 1 (three-dimensional).

S Represent solids in pictorial projections, Computer-Aided Drafting software to produce drawings
(three-dimensional).

Week 3 | Assembly drawings, Computer-Aided Drafting software to produce drawings (three-dimensional).

Week 4 | Assembly drawings, Computer-Aided Drafting software to produce drawings (three-dimensional).

Week 5 | Assembly drawings, Computer-Aided Drafting software to produce drawings (three-dimensional).

Week 6 | Assembly drawings, Computer-Aided Drafting software to produce drawings (three-dimensional).

Week 7 | Assembly drawings, Computer-Aided Drafting software to produce drawings (three-dimensional).

Week 8 | Assembly drawings, Computer-Aided Drafting software to produce drawings (three-dimensional).

Week 9 | Project auxiliary views, Computer-Aided Drafting software to produce drawings (three-dimensional).

Week 10 | Project auxiliary views, Computer-Aided Drafting software to produce drawings (three-dimensional).

Tl Prepare drawings with sectional views, Computer-Aided Drafting software to produce drawings (three-
dimensional).

e Prepare drawings with sectional views, Computer-Aided Drafting software to produce drawings (three-
dimensional).

T Prepare drawings with sectional views, Computer-Aided Drafting software to produce drawings (three-
dimensional).

T Prepare drawings with sectional views, Computer-Aided Drafting software to produce drawings (three-
dimensional).

T Prepare drawings with sectional views, Computer-Aided Drafting software to produce drawings (three-
dimensional).

Week 16 | Preparatory week before the final Exam

Delivery Plan (Weekly Lab. Syllabus)

Material Covered

Represent solids in pictorial projections, Computer-Aided Drafting software to produce drawings (three-

Week 1 . ,
dimensional).
) Represent solids in pictorial projections, Computer-Aided Drafting software to produce drawings (three-
dimensional).
Week 3 | Assembly drawings, Computer-Aided Drafting software to produce drawings (three-dimensional).
Week 4 | Assembly drawings, Computer-Aided Drafting software to produce drawings (three-dimensional).
Week 5 | Assembly drawings, Computer-Aided Drafting software to produce drawings (three-dimensional).
Week 6 | Assembly drawings, Computer-Aided Drafting software to produce drawings (three-dimensional).
Week 7 | Assembly drawings, Computer-Aided Drafting software to produce drawings (three-dimensional).
Week 8 | Assembly drawings, Computer-Aided Drafting software to produce drawings (three-dimensional).
Week 9 | Project auxiliary views, Computer-Aided Drafting software to produce drawings (three-dimensional).
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Week 10 | Project auxiliary views, Computer-Aided Drafting software to produce drawings (three-dimensional).
Week 11 Prepare drawings with sectional views, Computer-Aided Drafting software to produce drawings (three-
dimensional).
Week 12 Prepare drawings with sectional views, Computer-Aided Drafting software to produce drawings (three-
dimensional).
Week 13 Prepare drawings with sectional views, Computer-Aided Drafting software to produce drawings (three-
dimensional).
Week 14 Prepare drawings with sectional views, Computer-Aided Drafting software to produce drawings (three-
dimensional).
Week 15 Z.repare. dral\)/vings with sectional views, Computer-Aided Drafting software to produce drawings (three-
imensional).

Learning and Teaching Resources
wf).&ﬂb ‘a.l:.ZﬂJJW

Text Available in the
Library?
Required Texts Er;in;:(;'ir:rgaztalv;ignog', Abdul Rasoul Al Khafaf, University of Technology, Ves
Websites https://youtu.be/elPHvDcMx-w
Grading Scheme
Oyl Jalases
Group Grade aaxd| Marks % | Definition
A - Excellent el 90 - 100 Outstanding Performance
B - Very Good [SENVES 80 -89 Above average with some errors
Su:;gs-sl(;:)c;up C - Good NVES 70-79 Sound work with notable errors
D - Satisfactory Jowgio 60 - 69 Fair but with major shortcomings
E - Sufficient Jgute 50-59 Work meets minimum criteria
Fail Group FX - Fail (Aol u8) nnly (45-49) More work required but credit awarded
(0-49) F - Fail sl (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
Lyl B3ledl o glas

Module Title Engineering Mechanics Module Delivery
Module Type S X Theory

[ Lecture
Module Code UOBAB0301022 0O Lab
ECTS Credits 1 Tutor'ial

O Practical
SWL (hr/sem) Vou I Seminar
Module Level UGl Semester of Delivery Two

Administering Department Type Dept. Code College Type College Code
Module Leader Bashar Abid Hamza e-mail met.basher.abid@uobabylon.edu.iq
Module Leader’s Acad. Title Assistant Professor Module Leader’s Qualification | Ph.D.
Module Tutor Name (if available) e-mail E-mail
Peer Reviewer Name | Name e-mail E-mail
Scientific Committee Approval Date 01/06/2023 Version Number | 1.0

Relation with other Modules

3V dsly ! 2l gl o A8

Prerequisite module None Semester
Co-requisites module None Semester

Module Aims, Learning Outcomes and Indicative Contents
Lol b gizmally elaill glisg dly ! Bole)l Lol

Module Objectives
dulyd) Bolell LBl

After completing the course, students should be able to

1. Describe the characteristics and properties of forces and moments, analyze the force system, and
obtain the resultant and equivalent force systems,

2. State the conditions of equilibrium, draw free body diagrams (FBDs), analyze and solve problems
involving rigid bodies in equilibrium,

3. Draw FBDs, analyze and solve structural and mechanical systems of rigid bodies in equilibrium,

4. Draw FBDs, analyze and solve structural and mechanical systems with distributed loads in equilibrium,

5. Describe the mechanism and characteristics of dry friction, draw FBDs, analyze and solve structural
and mechanical systems with friction in equilibrium,

6. Describe the physical meanings of idealized problems in Statics and approximate real-life Situations to
idealized problems

6- Describe the equation of kinematics and solve problems.

7- Describe and analysis the equation of kinetics and solve problems.
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1- To understand Principle engineering mechanics

2- enable student to study and analyze force systems

3- enable student to Modeling of supports and free body diagram

4- Enable student to study equilibrium of force systems applied on bodies.

Module Learning 5- Enable student to locate the centroid of area.
Outcomes 6- Enable student to determine the moment of inertia of area.
olal) eladl il y3en 7- Enable student to analyze and solve structural and mechanical systems with
Ayl friction in equilibrium.

8- Enable student to compare between kinematics and kinetics of particles

9- Enable student to study and analysis kinematics (rectilinear/curvilinear motion).

10 - Enable student to study and analyze the kinetics of particles (equation of
motion, work and energy , and impulse and momentum)

Indicative content includes the following.

e Introduction, perpendicular components of forces, moment and couple of forces and

resultant of force system. [Y1hrs.]

Modeling of supports, Draw free body diagram. [ ¢hrs.]

Determination Centroid of lines, area, and volume using integration. [ ¢hrs.]

Indicative Contents

Lol wbgiall o e )
- Determination Centroid of lines, area, and volume using tables. [ Yhrs.]

Determination moment of inertia using integration. [ Yhrs.]
Determination moment of inertia using tables. [ Yhrs.]
Evaluation of friction forces.[ ohrs.]

Learning and Teaching Strategies
ety elasll Ol sl
Type something like: The main strategy that will be adopted in delivering this module is to encourage
Strategies | students’ participation in the exercises, while at the same time refining and expanding their critical
thinking skills. This will be achieved through classes, interactive tutorials and by considering types of
simple experiments involving some sampling activities that are interesting to the students.

Student Workload (SWL)

Structured SWL (h/sem) s Structured SWL (h/w) ¢
Jnaddl I3 CJUal) elaiiall (gl o] s gl CJUal) @laiiall gyl Jasxd!

Unstructured SWL (h/sem) A1 Unstructured SWL (h/w) 1
Juad)l I CIlall elaiiadl e (gwhyldl Jaxdl b granl LIl @laiiad) e (gly )] Jasxd!

Total SWL (h/sem) Vo

Iad)l IS5 LUl (SSI1 gyl Josdl )
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Module Evaluation

Time/Number | Weight (Marks) | Week Due Relevant Learning
Outcome

Quizzes 2 5% (5) 2and 4 LO #1 and #2
Formative Assignments 2 5% (5) 4and 8 LO #1 - #5
assessment Projects / Lab.

Report
Summative Midterm Exam 2hr 30% (30) 4and 8 LO #1 -#5
assessment Final Exam Yhr 40% (40) 16 All
Total assessment 100%

Delivery Plan (Weekly Syllabus)

Syl (£90)! GL@J&\
Material Covered
Week 1 Introduction
Week 2 Force 2D (perpendicular components)
Week 3 Force 2D (moment and couple)
Week 4 Force 2D (resultant)
Week 5 Equilibrium
Week 6 Centroid lines, area, and volume
Week 7 Centroid lines, area, and volume
Week 8 Moment of inertia
Week 9 Moment of inertia
Week 10 Friction
Week 11 | Dynamics —Kinematics of particles —(1) —Rectilinear motion
Week 12 | (2) Curvilinear Motion
Week 13 | Kinetics of Particles —(1) Equation of Motion
Week 14 (2)- Work and Energy
Week 15 3- Impulse and Momentum.
Week 16 Preparatory week before the final Exam

Learning and Teaching Resources
oyl eladl jolae

Text Available in the
Library?

. J. L. Meriam and L. G. Kraige, ‘Engineering Mechanics: Statics (V.1), 7th
Required Texts | \.iion Wiley 2012. Yes
Recommended | R. C. Hibbeler, Engineering Mechanics: STATICS (S| Edition), 14th edition,

. No
Texts Prentice Hall 2016.
Websites
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Grading Scheme

Oyl Jalass
Group Grade geRvil Marks % Definition
A - Excellent Jlal 90 - 100 Outstanding Performance
B - Very Good [BESNVES 80-89 Above average with some errors
Su;:;gs-slcci):)c;up C - Good NVES 70-79 Sound work with notable errors
D - Satisfactory wgie 60 - 69 Fair but with major shortcomings
E - Sufficient Jgutn 50-59 Work meets minimum criteria
Fail Group FX — Fail (dxdlaall 8) sy | (45-49) More work required but credit awarded
(0-49) F - Fail ol (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
sl ) Balall e glae

Module Title Mathematic Il Module Delivery
Module Type S X Theory

[ Lecture
Module Code UOBAB0301022 O Lab
ECTS Credits 6 Tutorial

I Practical
SWL (hr/sem) 150 I Seminar
Module Level UGl Semester of Delivery Two
Administering Department College
Module Leader Mohammed Abd Aldeem e-mail met.moh.a_bdaldaaem@uoba

bylon.edu.ig
Module Leader’s Acad. Title Assist . Lecturer Module Leader’s Qualification | MSC
Module Tutor e-mail
Peer Reviewer Name | None e-mail E-mail
Scientific Committee Approval Date 01/06/2023 Version Number | 1.0
Relation with other Modules
AV Ll 5l sall e A8Dal)

Prerequisite module Mathematic | Semester One
Co-requisites module None Semester

Module Aims, Learning Outcomes and Indicative Contents
A5 )W) il ginall 5 aledll =il 5 Al all 5ol Cilaa
After completing the course, students should be able to:
1) Enable the pupil to learn the concepts of mathematics and applications in his work.
2) To study the Definite Integrals, Properties of definite integrals.
3) To understand methods of integrations: Integration by parts, by Tabular, by Partial Fractions.
Module 4) Study the applications of the definite integral: 1- Area under the curve, 2- Area between two curves, 3-Area

Objectives in polar co-ordinate.
Balall Caloal 5) To understand the Numerical methods for evaluating definite integrals: |- Trapezoidal rule, II- Simpson's
A Al rule.

6) Study the Sequences: convergent sequence: Limits that arise frequently.

7) Study the infinite series: converges series, diverges series, Kind of series: 1-Geometric Series, P-Series.

8) To knows the Tests for converges of series:1-Integral Test, 2-Ratio Test, 3-RootTest, Taylor and Maclaurin
series.
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1) Describe the characteristics and Properties of definite integrals.
2) Describe and State the concept of methods of integrations: Integration by parts, by Tabular, by
Partial Fractions.
3) To understands the applications of the definite integral: 1- Area under the curve, 2- Area between
Module . .
. two curves, 3-Area in polar co-ordinate.
e 4) To knows the meaning of the Numerical methods for evaluating definite integrals:
Ol.ft\iortnes i) Trapezoidal rule, ii) Simpson's rule.
Bﬁﬁ‘ 5) Describe the Sequences: convergent sequence: Limits that arise frequently.
a3l 6) Describe the Infinite series: converges series, diverges series, Kind of series: 1-Geometric Series, 2-
P-Series.
7) Describe the Unit vector, vector equation, cross product, dot product.
8) To understands the Tests for converges of series: 1-Integral Test, 2-Ratio Test, 3-RootTest, To
knows the meaning of Taylor and Maclaurin series.
Indicative content includes the following.
e Integration: Definite Integrals, Properties of definite integrals, Methods of integrations: Integration
by parts, by Tabular, by Partial Fractions, Integration by reduction formulas, Integrating powers,
Integration by Trigonometric Substitutions, Integration of irrational function, Integration of rational
Indicative function of Trigonometric, Applications of the definite integral:1- Area under the curve, 2- Area
between two curves, 3-Area in polar co-ordinate. [ 20 hr]
Contents | , 4 volumes By Disks: i) around x — axis, ii) around y — axis, 5- Volumes By Washers: i) around
il gindl x — axis, ii) around y — axis, 6- Volumes By Cylindrical Shells: i) about x — axis, ii) about
o y — axis, Volume in polar co-ordinates system, Length of a plane curve, Area of a surface of
et revolution, Area of the surface in polar co-ordinates system. [20 hr]
e Area of a surface of revolution, Area of the surface in polar co-ordinates system, Multiple Integrals:
Double Integrals, Triple Integrals, Numerical methods for evaluating definite integrals: i)
Trapezoidal rule, ii) Simpson's rule, Sequences: convergent sequence: Limits that arise frequently,
Infinite series: converges series, diverges series, Kind of series:1-Geometric Series, P-Series, Tests for
converges of series:1-Integral Test, 2-Ratio Test, 3-RootTest, Taylor and Maclaurin series. [ 20 hr]
Learning and Teaching Strategies
adail] 5 aleil) Cilagi) yiud
Type something like: The main strategy that will be adopted in delivering this module is to encourage
Strategies | students’ participation in the exercises, while at the same time refining and expanding their critical
thinking skills. This will be achieved through classes, interactive tutorials and by considering types of
simple experiments involving some sampling activities that are interesting to the students.
Student Workload (SWL)
\.c)..u.n\ \Ongqu\Jﬂ\M\
Structured SWL (h/sem) 64 Structured SWL (h/w) 4
Juadll I3 Qlall alatial) ) Al Jaal) Lo sl Ul alaiiall ) jall Jesll
Unstructured SWL (h/sem) 36 Unstructured SWL (h/w) 6
Jadll P38 Qlall alaiiall yie o) ) Jeal) Lo sl Ul alaiiall e sl Hall Jaall
Total SWL (h/sem) 150
Seal) J& Qllall S syl Jaal
Energy Engineering Department 71




University of Babylon
Faculty of Engineering — Al-Musayab
Energy Engineering Department

Module Evaluation
Al yal) salal) i
Time/Number | Weight (Marks) | Week Due Relevant Learning
Outcome
Quizzes 2 20% (20) 5and 10 LO #1, #2 and #10, #11
Formative Assignments 2 10% (10) 2 and 12 LO #3, #4 and #6, #7,#8
assessment Projects.
Report 1 10% (10)
Summative Midterm Exam 2hr 10% (10) 7 LO #1 - #7
assessment Final Exam 3hr 50% (50) 16 All
Total assessment 100%
Delivery Plan (Weekly Syllabus)
LsJL\S\ (= sy CLG_‘\A\
Material Covered
Week 1 Integration: Definite Integrals, Properties of definite integrals.
Week 2 Methods of integrations.
Week 3 Methods of integrations.
Week 4 Methods of integrations.
Week 5 Applications of the definite integral.
Week 6 Volumes By Disks.
Week 7 Volumes By Washers. (mid-term Exam)
Week 8 Volumes By Cylindrical Shells.
Week 9 Volume in polar co-ordinates system, Length of a plane curve.
Week 10 Area of a surface of revolution, and in polar co-ordinates system.
Week 11 Multiple Integrals.
Week 12 Numerical methods for evaluating definite integrals.
Week 13 Sequences.
Week 14 Infinite series.
Week 15 Taylor and Maclaurin series.
Week 16 Preparatory week before the final Exam
Learning and Teaching Resources
u-“.-.“)ﬂ\J (Aa_ﬁ\ JJ\..A.A
Available in the
Text .
Library?
Required Texts | George B. Thomas Jr, Weir Joel R. Hass ‘Calculus’ (V.12), 2014. Yes
Recommended 1. Haward Anton" Calculus and analytic geometry". No
Texts 2. Schoms series “Theory and problems of calculus" .
Websites
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Grading Scheme

Gl yall Llada
Group Grade sl Marks % | Definition
A - Excellent Dkl 90 - 100 Outstanding Performance
B - Very Good [SENRTEN 80 -89 Above average with some errors
Suz;gs_slGo:)c;up C - Good A 70-79 Sound work with notable errors
D - Satisfactory L i 60 - 69 Fair but with major shortcomings
E - Sufficient Jssa 50-59 Work meets minimum criteria
Fail Group FX - Fail (Allaall 28) il (45-49) More work required but credit awarded
(0-49) F - Fail el (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
fuu\)ﬂ\ salall QLA}SM
Module Title Manufacturing Processes & Engineering Workshop Module Delivery
Module Type S X Theory
] Lecture
Module Code UOBAB0301024 0 Lab
ECTS Credits 4 O Tutorial
X Practical
SWL (hr/sem) 100 ] Seminar
Module Level UGl Semester of Delivery Two
Administering Department Type Dept. Code College Type College Code
Module Leader Ahmed Saad Jasim e-mail ahmgd.saad.|as@uobabvlon.
edu.ig
Module Leader’s Acad. Title Assist. Lecture Module Leader’s Qualification | MSC
Module Tutor None e-mail E-mail
Peer Reviewer Name | None e-mail E-mail
Scientific Committee Approval Date 01/06/2023 Version Number | 1.0
Relation with other Modules
AV Ll 5l sall e A8Dal)
Prerequisite module None Semester
Co-requisites module None Semester
Module Aims, Learning Outcomes and Indicative Contents
4L Y1 il sinall 5 aladill il g 4l all salall Calaa
1) To study the machining operations and machine tools that include: turning and
related operations, drilling and related operations, milling, grinding and other
abrasive processes, and other machining operations.
2) To understand the bulk deformation processes in metal working that include: rolling
Module Objectives and related operations, forging and related operations, extrusion, and wire and bar
)l 3alal) il drawing and also study the sheet metal working / cutting operations, bending
operations, and drawing.
3) Study the joining and assembly processes that include: fundamentals of welding, arc
welding, resistance welding, oxyfuel gas welding, soldering, and brazing.
4) To learn the fundamentals of metal casting, and metal casting processes.
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agrwbdE

Module Learning

Outcomes
ol Hall 3alall aladl) il Aa

RO ~N>

11
12
13
14
15

0.

Describe turning and related operations

Learn drilling and related operations

Give information about milling

Define grinding and other abrasive processes

Give information about other machining operations: shaping and planning, broaching,
and sawing

Know the rolling and related operations

Learn about of forging and related operations

Give information about extrusion

Study wire and bar drawing

Give information about sheet metal working / cutting operations, bending operations,
and drawing

. Define fundamentals of welding

. Know the arc welding

. Define resistance welding, and ox fuel gas welding

. Study soldering, and brazing

. Give information about fundamentals of metal casting, metal casting processes.

Indicative Contents

Ll Y1 il sisall

Indicative content includes the following.

Study the machining operations and machine tools that include: turning and related
operations, drilling and related operations, milling, grinding and other abrasive
processes, and other machining operations. [20 hr].
Study the bulk deformation processes in metal working that include: rolling and
related operations, forging and related operations, extrusion, and wire and bar
drawing and also study the sheet metal working / (1) cutting operations, (2) bending

operations, (3) drawing. [20 hr]
Study the joining and assembly processes that include: fundamentals of welding, arc
welding, resistance welding, oxyfuel gas welding, soldering, and brazing. [16 hr]
study the fundamentals of metal casting, and metal casting processes. [4 hr]

Learning and Teaching Strategies

a5 el il i

i Teaching and learning strategies can include a range of whole class, group and individual activities to
Strategies accommodate different abilities, skills, learning rates and styles that allow every student to participate
and to achieve some degree of success. After considering students' needs, learning styles.

Student Workload (SWL)
Structured SWL (h/sem) 64 Structured SWL (h/w) 4
Jaaidl) A Qi alaind) ol all Jasl) Lo sl Ul alaiiall ) jall Jesll
Unstructured SWL (h/sem) 36 Unstructured SWL (h/w) )
Juadl) P QU alind) e ol Hal) Jaal) Lo sl Ul alaiiall e sl Hall Jaal
Total SWL (h/sem) 100
Gaaill U313 allall ISl 5 Jaal)
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Module Evaluation

Ayl B2l g
Time/Number LG Week Due | Relevant Learning Outcome
(Marks)

Quizzes 3 15% (15) | 5, 10, and14 | LO #1- #4, #5 - #9 and #10 - #13
Formative Assignments 2 10% (10) 6 and 11 LO #1 - #5 and #6 - #10
assessment Report 1 5% (5) 13 All

Practical 1 10% (10) | Continuous | All
Summative Midterm Exam 2hr 10% (10) 11 LO #1 - #10
assessment Final Exam 3hr 50% (50) 16 All
Total assessment 100%

Delivery Plan (Weekly Syllabus)

ngln.d\ gc}.}uw Gl.@_'\.d\
Material Covered
Week 1 | Turning and Related Operations
Week 2 | Drilling and Related Operations
Week 3 | Milling
Week 4 | Grinding and Other Abrasive Processes
Week 5 | Other Machining OperationsE(1) shaping and planning, (2) broaching, and (3) sawing
Week 6 | Rolling and Related Operations
Week 7 Forging and Related Operations
Week 8 Extrusion, Wire and Bar Drawing
Week 9 | Wire and Bar Drawing
Week 10 | Sheet Metal Working / (1) Cutting Operations, (2) Bending Operations, (3) Drawing
Week 11 | Fundamentals of Welding — (mid-term Exam)
Week 12 | Arc welding
Week 13 | Resistance welding, Oxyfuel gas welding
Week 14 | Soldering, Brazing
Week 15 | Fundamentals of Metal Casting, Metal Casting Processes
Week 16 | Preparatory week before the final Exam
Delivery Plan (Weekly Lab. Syllabus)
PYEOA|| (= s GL@A\
Material Covered
A) The turning workshop consists of training its students on:
Week 1 | 1) Listed work (adjusting the correct measurements for different diameters and lengths using a triangle turning
pen).
Week 2 2) Make the arches (it should be on the same piece as the first exercise, after adjusting it and making sure of
the measurements according to the drawing in the first exercise).
Week 3 | 3) Making different angles (introducing the student to the use of shaping pens (square pen, corner pen 55)).
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Exam: A test was conducted for the student on what he learned in the theoretical and practical aspects

B) The filling workshop consists of training its students on:
1) Filling flat surfaces and filling straight and inclined angles

Week 6 | 2) Sawing and sawing process
Week 7 | 3) Hand Drills and Vertical Stationary Drills (How to Operate and Use)
Week 8 | Exam: A test was conducted for the student on what he learned in the theoretical and practical aspects

C) The welding workshop consists of training its students on various welding methods, such as:
1) Manual arc welding: a) Training on how the electric arc works and occurs between two electrodes.

Week 10 | b) Training on how to make welding lines straight.
Week 11 | c) Training on how to weld the construction exercise (increasing the thickness of the piece).

Week 12 | 2) Gas welding (oxy-acetylene)
3) Electric arc welding protected by inert gas represented by gases such as argon and carbon dioxide, where
argon gas is used with tungsten electrode welding machines (T.1.G) and CO2 gas with machines (M.1.G).

Week 13

Week 14 | 4) Electrical resistance welding, specifically spot welding.
Week 15 | Exam: A test was conducted for the student on what he learned in the theoretical and practical aspects
Week 16 | Preparatory week before the final Exam

Learning and Teaching Resources
u.u,j)ﬂ\j (Ja_"\“ JJL»AA
Text Available in the Library?
[1] Groover, Mikell P. Fundamentals of modern manufacturing:

Required Texts materials, processes, and systems. John Wiley & Sons, 2020. No
Recommended None No
Texts

[1]https://books.google.com/books?hl=ar&|r=&id=mB7zDwAAQBAJ&0i=fnd&pg=PA1&dg=FUN
Websites DAMENTALS+OF+MODERN+MANUFACTURING+Materials,Processes,andSystems+Fourth+Editio
n&ots=H1hck340BY&sig=0s2Xrjr-16zwPs6JVbGDcG4fuy8

Grading Scheme

Gilaall llada
Group Grade _paddl) Marks % Definition
A - Excellent Okl 90 -100 Outstanding Performance
B - Very Good [SENREEN 80 -89 Above average with some errors
Su:;gs-sl(;:)c;up C - Good 2 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 (Aadladdl 28) 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
fuu\)ql\ saldll C'_l\.A}SM

Module Title Chemistry Module Delivery
Module Type S X Theory

I Lecture
Module Code UOBAB0301025 Lab
ECTS Credits 4 O Tutorial

U Practical
SWL (hr/sem) 100 I Seminar
Module Level UGl Semester of Delivery Two
Administering Department Type Dept. Code College Type College Code
Module Leader Ali Jassim Al-zuhairi e-mail met.ali.jassim@uobabylon.edu.ig
Module Leader’s Acad. Title Assistant Professor Module Leader’s Qualification | Ph.D.
Module Tutor e-mail
Peer Reviewer Name | Name e-mail E-mail
Scientific Committee Approval Date 01/06/2023 Version Number | 1.0

Relation with other Modules
6 AY! Al Hall ) sall ae A8l

Prerequisite module None Semester

Co-requisites module None Semester

Module Aims, Learning Outcomes and Indicative Contents
ALY il sinall 5 alail) il g 4l jall 3alall Calaal
1) To develop problem solving skills and understanding of the quantitative analytical
methods.
2) To understand acids, basis and salts.
3) This course deals with the basic concept of buffers.
4) This is the basic subject for all physical chemistry concepts.
5) To understand ideal gas law.
6) To perform the thermochemistry.

Module Objectives
Jau) all sald) Calaal
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10. The students will know the principle of analytical chemistry.

11. List the quantitative and qualitative analysis.

. 12. Summarize what is meant by acids, basis and salts.

Module Learning 13. Discuss the titration curves.
Outcomes . — . . .
gyl 2Ll el i y2n 14. Descr.lbe the pr.mC|pIe of organic chemlstry in terms of alkan, a.nlkenes and alkynes.
15. Identify the basic hydrocarbons by its nomenclature and reactions.

16. Explain the Ideal gas law.

17. Identify the enthalpy of a chemical reaction.

Indicative content includes the following.

e Introduction of Analytical Chemistry and its types, The principle of Volumetric analysis,
Moler, Normal and formal concentration, Acid Base titrations, Buffers and Titration
Curves, Oxidation-Reduction reactions, Precipitation reactions. [20 hrs]

e Organic chemistry (Introduction), The Alkanes, Alkanes reactions and Alkenes. [15 hrs]

e Alkenes reactions, Alkynes and Alkynes reactions. [15 hrs]

e |deal gas low, Boyle's law, Charles's law, thermochemistry, Energy sources. [10 hrs]

Indicative Contents

Ll Y1 il sisall

Learning and Teaching Strategies
alail 5 alaill Ciln sl i
Type something like: The main strategy that will be adopted in delivering this module is to encourage
Strategies | students’ participation in the exercises, while at the same time refining and expanding their critical
thinking skills. This will be achieved through classes, interactive tutorials and by considering types of
simple experiments involving some sampling activities that are interesting to the students.

Student Workload (SWL)
e sl \Oigwqubﬂ\w\

Structured SWL (h/sem) s Structured SWL (h/w) ¢
Guaill U318 alllall alaiall ol 53 Jeal Le saudd CalUall aliinall ol 5l Jaal
Unstructured SWL (h/sem) 31 Unstructured SWL (h/w) ’
Juadll A Qlall Jlatiall e ol jall Jead) Q&wig&ww‘ﬁéw‘Jﬂ‘ Jaall
Total SWL (h/sem) 150
Juadll A Qlall JSH ol jall Jasl)
Module Evaluation
)yl B2Lal) s
Time/Number | Weight (Marks) | Week Due IR
Outcome
Quizzes 2 10% (10) 5and 10 LO #1, #2 and #10, #11
Formative Assignments 2 10% (10) 2and 12 | LO #3, #4 and #6, #7
assessment Projects / Lab. 1 10% (10) Continuous | All
Report 1 10% (10) 13 LO #5, #8 and #10
Summative Midterm Exam Yhr 10% (10) 7 LO #1 - #7
assessment Final Exam 3hr 50% (50) 16 All
Total assessment 100%
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Delivery Plan (Weekly Syllabus)
@bl e sl zlgidll

Material Covered
Week 1 | Introduction - Analytical Chemistry and its types

Week 2 | The principle of Volumetric analysis

Week 3 Moler, Normal and formal concentration
Week 4 | Acid Base titrations

Week 5 | Buffers

Week 6 | Review of Titration Curves

Week 7 | Mid-term Exam

Week 8 | Oxidation-Reduction reactions

Week 9 | Alkanes reactions

Week 10 | Alkenes reactions

Week 11 | Alkynes reactions

Week 12 | Aldehydes and aketons
Week 13 | Carboxylic acids reactions

Week 14 | Ideal gas low and Boyle's law

Week 15 | Thermochemistry and Energy sources

Week 16 | Preparatory week before the final Exam

Delivery Plan (Weekly Lab. Syllabus)
sl e szl

Material Covered

Week 1 | Lab 1: Acid- Base titration

Week 2 | Lab 2: Reduction - Oxidation titration
Week 3 Lab 3: Precipitation titration

Week 4 | Lab 4: Complex metric titration

Week 5 Lab 5: Determination the density of a liquid

Week 6 Lab 6: Determination of Calorimetric Constant

Week 7 | Lab 7: Determination the Viscosity of a pure liquid

Learning and Teaching Resources
u.u_._\‘)dﬂ\_, (,L_”\S\ _)JLA.A

Text

Available in the
Library?
Required Texts General Chemistry ;Darrell D. Ebbing; Steven D. Gammon no

Recommended Texts

https://books.google.iq/books?id=BnccCgAAQBAJ&printsec=frontcover&redir esc=y#v=
onepage&q&f=false

Websites
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Grading Scheme

Gl Hall Llada
Group Grade sl Marks % | Definition
A - Excellent Dl 90 -100 Outstanding Performance
B - Very Good [SENRTEN 80 -89 Above average with some errors
Suz;gs_slGo:)c;up C - Good L 70-79 Sound work with notable errors
D - Satisfactory L i 60 - 69 Fair but with major shortcomings
E - Sufficient J st 50-59 Work meets minimum criteria
Fail Group FX - Fail (Andleal) 28) (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
fuu\)ql\ saldll C'_l\.A}SM

Module Title English language | Module Delivery
Module Type B X Theory

O Lecture
Module Code UOBAB0301026 0O Lab
ECTS Credits ¢ O Tutorial

O Practical
SWL (hr/sem) Yoo O Seminar
Module Level UGl Semester of Delivery Two
Administering Department Type Dept. Code College Type College Code

met.rusul.dawood@uobaby!l
Module Leader Rusul Dawood Salman e-mail on.edu.ig
Module Leader’s Acad. Title Lecturer Module Leader’s Qualification MSc
Module Tutor - e-mail -
Peer Reviewer Name | - e-mail -
Scientific Committee Approval Date 01/06/2023 Version Number | 1.0
Relation with other Modules
AV Al ) ) sall e A8

Prerequisite module None Semester
Co-requisites module None Semester

Module Aims, Learning Outcomes and Indicative Contents
405 Y1 il sinall 5 aladill il g 4l all salall Calaa

1) Developing skills of reading, writing, speaking and listening.

2) Providing a survey of theoretical perspectives concerning the student's learning and
development.

3) Providing an overview of a variety of important issues in English language that help

Module Objectives the students to communicate easily with others.

Jau) all sald) Calaal 4) Applying the theoretical issues in order to give the student the opportunity to practice

language and encourage him to speak with foreign people.

5) Giving the students the ability to express their opinions and participating in
discussion.

6) Using variety of digital devices and tools in order to interpret and create meaning.

Energy Engineering Department 82



mailto:met.rusul.dawood@uobabylon.edu.iq
mailto:met.rusul.dawood@uobabylon.edu.iq

University of Babylon
Faculty of Engineering — Al-Musayab
Energy Engineering Department

Module
Learning
Outcomes
laill s 3
:\:\u\)ﬂ\ salell

The ability to understand the uses of language in the light of purposes.

Identifying the most important daily phrases to be applicable in life.

Development of evidence-based arguments.

Making the students aware of the correct usages of English grammar in writing and speaking.
Improving the students' ability in English in terms of fluency and comprehensibility.

Students will give oral presentation and receive feedback on their performance.

Improving the students' reading skills through the extensive reading.

Providing the students with a large repertoire of vocabulary.

Applying the grammatical forms in communicative contexts such as: class activities, reading &
writing, and homework.

10. Strengthening the students' ability to write essays and academic papers.

11. Enhancing the students' competence in four important elements: Writing. speaking, reading
and listening.

LW NOULRA®NE

Indicative

Contents

2l Y1 il siaall

Indicative content includes the following.

e Focusing on four important issues in English language: Writing, speaking reading and listening
[15 hrs]

Understanding the general topic or main idea, major points, important facts and details,
vocabulary in context, and pronoun references. [15 hrs]

Comprehending the main idea, major points, and important details related to the main idea.
[10 hrs]

Students should be able to speak successfully in and outside the classroom. [15 hrs]

e [6hrs]

Part B - Analogue Electronics

Fundamentals

e Recognizing tenses choosing the correct form, arranging the sentences in the correct order,
[15 hrs]

e Covering aspects such as phonetics, semantics and pragmatics. [7 hrs]

e Exploring the building blocks of the language, understanding language in deeper level, learning
how to structure words and sentences so that other people can understand them. [15 hrs]

Learning and Teaching Strategies

aabail) g alal) bl i

Strategies

Student is an essential part of the process thus we should take into consideration the levels of
student's' comprehension whence providing him with better and easies planning, improved
ability to monitor student's goals ,teaching language skills across all curriculum topics,
Speaking slowly and allowing extra time for students to respond, using a variety of methods
to engage learning,.
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Student Workload (SWL)
\.c}.u\ \OJ‘,—’W%\SMWUJ‘M‘
Structured SWL (h/sem) v Structured SWL (h/w) Y
Seaill JO& Callall alsiiall a5 Jeal Lo saudd Ul aliial) (d ) Jasll
Unstructured SWL (h/sem) Y Unstructured SWL (h/w) ¢
Jeall JA Ul aliiial) e a2l Jaal Lo saned Ul aliiiall e sl 5l Jasll
Total SWL (h/sem) \
Juadll J3A Ul S o yall Jasll B
Module Evaluation
4..\.\.»\‘)31\ salall e:x:xsﬁ
Time/Number | Weight (Marks) | Week Due Tl
Outcome
Quizzes 3 20% (20) 5and 13 LO #1, #2 and #10, #11
Formative Assignments 2 10% (10) 2 and 12 LO #3, #4 and #6, #7
assessment Projects / Lab.
Report 1 10% (10) 13 LO #5, #8 and #10
Summative Midterm Exam Yhr 10% (10) 7 LO #1 - #7
assessment Final Exam Yhr 50% (50) 16 All
Total assessment 100%

Delivery Plan (Weekly Syllabus)
d)ln.\l\ Gc}mY\ CL@.\A\

Material Covered
Week 1 Introduction — Giving a general information about English Language

Week 2 Speaking (paired choice) asking about the general opinions about possible issues

Speaking( campus announcement & general conversation) report on the speaker's opinion & explain why he/she

B feels that way

Week 4 Integrated speaking (Academic reading & Lecture) explaining the academic topics & describing the main points in it.
Week 5 Listening to engineering conversation to obtain a wide vocabularies

Listening to various videos concerning the engineering fields as: (Mechanical engineering, electrical engineering in
addition to renewable energies).

Week 7 Mid-term Exam
Week 8 Writing ( learning students how to write essays on engineering field)

Week 6

Writing (enabling students to write their opinion about specific academic topic in general or write about

WEE3Y engineering subject in particular).

Week 10 | Speaking ( making the students sum up the main points of the lecture that is delivered previously)

Week 11 | Speaking (increasing the student' ability to speak fluency and increasing its rate )
Week 12 Listening ( encourage the student to make inferences from what he/she heard before)
Week 13 | Listening ( ask the student what the speaker imply in his/her speech)

Writing (ask student to write the essential information in the highlighted sentences in paragraph and make

Week 14 paraphrasing in to those sentences)

Week 15 | Witting ( encourage student to extract the most important issues in paragraph)
Week 16 | Preparatory week before the final Exam
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Learning and Teaching Resources
ua:\‘)lﬂ\} e&:ﬂ\ JJL.AA

Available in the

Text Library?
Required Texts TOEFL Practice Online The official practice test that can help you go No
anywhere
R
eco;r:;nded The Cambridge Encyclopedia of the English Language By David Crystal No
Websites https://www.cambridge.org./
Grading Scheme
Group Grade pdl) Marks % Definition
A - Excellent | Ty 90 - 100 Outstanding Performance
B - Very Good [SENRYEN 80 -89 Above average with some errors
Sut(:;gs-slcz‘):)c;up C - Good RYES 70-79 Sound work with notable errors
D - Satisfactory Jous gl 60 - 69 Fair but with major shortcomings
E - Sufficient Jsa 50-59 Work meets minimum criteria
Fail Group FX - Fail (Aadial) 28) (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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UGII - level

Semester — Three
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Module Information
Ayl B3l o glas

Module Title Thermodynamics | Module Delivery
Module Type S X Theory

[ Lecture
Module Code UOBAB0301031 Lab
ECTS Credits 6 Tutorial

I Practical
SWL (hr/sem) Vou I Seminar
Module Level UGl Semester of Delivery Three
Administering Department Type Dept. Code College | Type College Code
Module Leader Ali Jaber Abdulhamed e-mail msb.ali.jaber@uobabylon.edu.ig
Module Leader’s Acad. Title Lecturer Module Leader’s Qualification | Ph.D.
Module Tutor e-mail
Peer Reviewer Name e-mail
Scientific Committee Approval Date 01/06/2023 Version Number | 1.0

Relation with other Modules
3! Ayl Slgall ae A8

Prerequisite module None Semester

Co-requisites module None Semester

Module Aims, Learning Outcomes and Indicative Contents
Lol Yl Sbgimally @laidl z5L5g Ayl 8oladl LBl

1) To develop problem solving skills and understanding of pure substance.

2) To understand behavior of Ideal gases.

3) To develop problem solving skills and understanding of IC engine cycles.

Module Objectives 4) To develop problem solving skills and understanding of heat, work and the relation
Gy Bl LBl between it.

5) To develop problem solving skills and understanding of 1*" law of thermodynamics.

6) To develop problem solving skills and understanding of 1* law on closed system.

7) To develop problem solving skills and understanding of 1°* law on open system.
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Know how to use the thermodynamic tables.

Recognize how pure substance works in system.

Recognize between pure substance and ideal gases.

Recognize between air standard Otto, Diesel, and Dual cycles.

Know the relations between heat and work.

Know the energies as Kinetic, potential, enthalpy and internal energy.

Know the 1st law of thermodynamics.

8. Recognize between open and close systems.

Indicative content includes the following.

e Introduction, Definition, Force, pressure, Energy, resources, Heat, work, power, Internal energy,
enthalpy, 0™ law, Temperature, and its measurement, thermodynamics properties, liquid-vapor

Module Learning Outcomes
Lyl B3lal) @l olrySen

Nou,kwnNnpE

Indicative relations. [20 hrs]
Contents e |deal gases, efficiency analysis for IC engines. [15 hrs]
S gimal gases, y analy gines.

ALyl e First law of thermodynamics/perpetual motion machine; Equation of state, closed-system processes,
) i constant volume pressure and processes, open -system processes. [20 hrs]
e Adiabatic and polytrophic processes; Open -system processes, steady- flow energy equation. [20

hrs]
Learning and Teaching Strategies
edally alasdl Sl ol
The main strategy that will be adopted in delivering this module is to encourage
i students’ participation in the exercises, while at the same time refining and

Strategies expanding their critical thinking skills. This will be achieved through classes,

interactive tutorials and by considering types of simple experiments involving some

sampling activities that are interesting to the students.

Student Workload (SWL)
e guel Yol EEPONE Il stb.ﬂ\ el

Structured SWL (h/sem) 79 Struct‘ured SWL (h/w) 5
i)l I CIUall elasiall byl Jasd! e gued CIUal) @laziall gyl Josd!
Unstructured SWL (h/sem) 71 Unstr!.lctured SWL (h/w) 5
i)l I el elaiall pé bl Jasd! Lee guael CIUal) @lasiall pé (gubdl Josl
Total SWL (h/sem) \o.
Jnad)l g3 Il SO oyl Jasell

Module Evaluation

Time/Number | Weight (Marks) | Week Due LG
Outcome
. Quizzes 2 10% (20) 5and 10 LO #1 - #7

Formative . -

Projects / Lab. 1 10% (10) Continuous | All
assessment

Report 1 10% (10) 11 LO #3, #5 and #7
Summative Midterm Exam 2hr 10% (10) 9 LO#1-#4
assessment Final Exam Yhr 50% (50) 16 All
Total assessment 100%
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Delivery Plan (Weekly Syllabus)
Syl £9)l zlgiall

Material Covered
Week 1 | Some Concept and Definitions
Week 2 | Properties of Pure Substances

Week 3 | Thermodynamics Tables

Week 4 | Ideal Gases

Week 5 | Air-standard Otto Cycle

Week 6 | Air-standard Diesel Cycle

Week 7 | The Work Type (W)

Week 8 | Thermodynamic work

Week 9 | Mid-term Exam

Week 10 | Heat Transfer in Control mass system

Week 11 | The 1*' Law of Thermodynamic - Heat Transfer, enthalpy, and internal Energy
Week 12 | Close system processes

Week 13 | Open system processes

Week 14 | The 1* Law of Thermodynamic in Turbine, Compressor, Boiler, Condenser

Week 15 | The 1*' Law of Thermodynamic in, pipe, Duct, valves, Mixing Chamber
Week 16 | Preparatory week before the final Exam

Delivery Plan (Weekly Lab. Syllabus)

Material Covered

Week 1 Lab 1: Calculate the dryness fraction for wet steam

Week 2 | Lab 2: Find the pressure curve for steam

Week 3 | Lab 3: Verification of Boyle’s law.

Week 4 Lab 4: Verification of Charles’s law
Week 5 Lab Exam

Learning and Teaching Resources
oedlg ‘qla.ﬁb.)l,,a.n

Text Available in the
Library?
Required Texts Fundamental of Classical Thermodynamics / Van Wylen Yes
Recommended Texts | Thermodynamics: an Engineering Approach / Yunus Cengel Yes

https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Thermodynamics%3A+an+E

Websites ngineering+Approach&btnG=
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Grading Scheme

Oyl Jalass
Group Grade geRvil Marks % | Definition
A - Excellent Sl 90 - 100 Outstanding Performance
B - Very Good [BESNVES 80-89 Above average with some errors
Suz;gs_slGo:)c;up C - Good NVES 70-79 Sound work with notable errors
D - Satisfactory wgie 60 - 69 Fair but with major shortcomings
E - Sufficient Jgute 50-59 Work meets minimum criteria
Fail Group FX — Fail (A laodl ud) nnly (45-49) More work required but credit awarded
(0-49) F - Fail el (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
Ayl B3l o glas

Module Title Fluid Mechanics | Module Delivery
Module Type S X Theory

] Lecture
Module Code UOBAB0301032 Lab
ECTS Credits 6 Tutorial

I Practical
SWL (hr/sem) 150 ] Seminar
Module Level UGl Semester of Delivery Three
Administering Department Type Dept. Code College Type College Code
Module Leader | Sanaa Abdulrazaq Jassim e-mail mef[.sanaa.abd@uobabvlon.e

du.ig
Module Leader’s Acad. Title Assist. Professor Module Leader’s Qualification | PHD
Module Tutor e-mail
Peer Reviewer Name | None e-mail E-mail
Scientific Committee Approval Date 01/06/2023 Version Number | 1.0
Relation with other Modules
Gy dslyll slgall ae A8l

Prerequisite module None Semester
Co-requisites module None Semester

Module Aims, Learning Outcomes and Indicative Contents
Lol Yl Sbgizally el z5L5g Ayl 55ladl Bl

1) To study the fluid mechanics science. and why study fluid mechanics. and to
understand fluid properties.

2) To learn fluid properties.

3) Study the fluid in static condition, pressure of fluid, pressure units and gages.

Module Objectives 4) Study the forces acting on bodies immersing and floating in fluids, stability and

Al all 3alal) il relative equilibrium of them.

5) To understand testing of fluids, viscosity, type of pressure gauges, hydrostatic
pressure measurement, stability of body floating in liquid,  proving Bernoulli’s
equation.

6) To learn fluid in dynamic equations.
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1. To understand Fluid properties, Newton’s law of Viscosity, Kinematic viscosity Bulk Modulus
of elasticity, and Surface tension. Describe basic definition and conception of Fluid Statics,
Pressure at a point, - Variation of Pressure in a static fluid.

2. Approve Hydrostatic laws, and learn about units and scales of Pressure measurement, and
types of Manometers.

3. Calculate Force on plane and curved surfaces.

Module 4. Define buoyant force, and describe Stability of floating and submerged bodies.
Learning 5. Understand relative equilibrium (linear acceleration), and relative equilibrium (uniform
Outcomes rotation)
el Ol ysee 6. Define Fluid flow concepts and Basic Equations.
Ayl okl 7. Continuity equation.

8. Euler's equation of motion along streamline.

9. Bernoulli equation.

10. With regard to the practical side, the program aims to familiarize students with experiments
related to viscosity measurement and identification of pressure measuring devices in
addition to measuring hydrostatic pressure and equilibrium of floating and submerged
bodies in fluids.

Indicative content includes the following.

e Introduction of fluid mechanic science, and why study fluid mechanics, and to understand
fluid properties. Also to learn static fluid mechanics. [15 hrs].

Indicative e Study the Pressure at a point,- Variation of Pressure in a static fluid . Hydrostatic laws, units
Contents and scales of Pressure measurement, and types of Manometers.

[15 hrs]

4oLyl wbgixall | ®  Calculate Force on plane and curved surfaces. Buoyant force, and Stability of floating and
submerged bodies .Understand relative equilibrium (linear acceleration), and relative
equilibrium (uniform rotation). [25 hrs].

e Define Fluid flow concepts and Basic Equations. Continuity equation. Euler's equation of
motion along streamline. Bernoulli equation. [20 hrs]

Learning and Teaching Strategies
edailly ladl Ol ol
Type something like: The main strategy that will be adopted in delivering this module is to encourage
Strategies | students’ participation in the exercises, while at the same time refining and expanding their critical
thinking skills. This will be achieved through classes, interactive tutorials and by considering types of
simple experiments involving some sampling activities that are interesting to the students.

Student Workload (SWL)
Lo gawl V0 J O gunmo Il L?ub.ﬂ\ el

Structured SWL (h/sem) 79 Structured SWL (h/w) 5
Jsad)l I JUall wlaiiadl (golyld) Jo) b grand LIl @laiiall (golyld] Jase)!

Unstructured SWL (h/sem) 71 Unstructured SWL (h/w) 4
Juad)l I CIlall elaiiadl e (gwhyldl Jaxdl b gl CUall @laiiall p& (gl Ja))

Total SWL (h/sem) 150

o] I3 CJlall SI1 gyl Jae!
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Module Evaluation
eyl B3Lad) @3
Time/Number | Weight (Marks) | Week Due Relevant Learning
Outcome
Quizzes 2 10% (10) 5and 10 LO #1, #2 and #10, #11
Formative Assignments 2 10% (10) 2and 12 LO #3, #4 and #6, #7
assessment Projects / Lab. 1 10% (10) Continuous | All
Report 1 10% (10) 13 LO #5, #8 and #10
Summative Midterm Exam 2hr 10% (10) 7 LO #1 - #7
assessment Final Exam 3hr 50% (50) 16 All
Total assessment 100%

Delivery Plan (Weekly Syllabus)

Material Covered

Week 1 | Fluid properties, General definitions, - Newton's law of Viscosity, - Kinematic viscosity
Week 2 | Bulk Modulus of elasticity, Surface tension

Week 3 Fluid Statics, Definitions, Pressure at a point, - Variation of Pressure in a static fluid

Week 4 Hydrostatic laws, Units and scales of Pressure measurement

Week 5 Manometers ( Pressure Measurement )
Week 6 Force on plane surfaces

Week 7 Force on curved surfaces — (Mid-term Exam)
Week 8 Buoyant force

Week 9 Stability of floating and submerged bodies
Week 10 Relative equilibrium (linear acceleration)
Week 11 Relative equilibrium (uniform rotation)

Week 12 Fluid flow concepts and Basic Equations, Definitions
Week 13 Continuity equation

Week 14 | Euler's equation of motion along streamline
Week 15 Bernoulli equation
Week 16 Preparatory week before the final Exam

Delivery Plan (Weekly Lab. Syllabus)

Material Covered
Week 1 None
Week 2 Experiment 1: Measurement of viscosity
Weeks 3-4 | None
Week 5 Experiment 2: identifying pressure gauges and manometers
Week 6 Experiment 3: Hydrostatic pressure
Weeks 7-9 | None
Week 10 Experiment 4: Metacentric height
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Learning and Teaching Resources
wf)dﬂ\j ‘ql:.lﬂ_)bw
Text

Available in the
Library?

Frank M. White, Fluid Mechanic, fifth edt., Yes

Required Texts

1- ATextbook of Fluid Mechanics And Hydraulic Machines. Ninth

Recommended
Texts edt. 2010 No
2- FLUID MECHANICS FOR ENGINEERS , 2011
Websites https://www.infobooks.org/free-pdf-books/engineering/fluid-mechanics/
https://www.academia.edu/20207960/Fluid Mechanics Textbook
Grading Scheme
Olmydl Jalass
Group Grade BERt:i] Marks % Definition
A - Excellent JHlal 90 - 100 Outstanding Performance
B - Very Good [SEeve 80 -89 Above average with some errors
Sut(:;gs-slcz‘):)c;up C - Good NVES 70-79 Sound work with notable errors
D - Satisfactory lawgin 60 - 69 Fair but with major shortcomings
E - Sufficient Jgado 50-59 Work meets minimum criteria
Fail Group FX - Fail (ddlandl 0d) cwsly | (45-49) More work required but credit awarded
(0-49) F - Fail sl (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
dawolyll] B3l Sloglan

Module Title Engineering Mathematics Module Delivery
Module Type S X Theory

O Lecture
Module Code UOBAB0301033 0 Lab
ECTS Credits 6 Tutorial

O Practical
SWL (hr/sem) 150 1 Seminar
Module Level uGli Semester of Delivery Three
Administering Department College
Module . )

Ahmed Mohammed Merza e-mail ahmed.hatrush@uobabylon.edu.ig
Leader

Module Leader’s Acad. Title Assist. Lecture Module Leader’s Qualification MSC
Module Tutor e-mail
Peer Reviewer Name None e-mail E-mail
Scientific Committee Approval Date 01/06/2023 Version Number 1.0

Relation with other Modules
3! Ayl Slgall ae A8

Prerequisite module Mathematics Semester 1

Co-requisites module Applied Mathematics Semester 2

Module Aims, Learning Outcomes and Indicative Contents
Lol Yl Sbgimally @l z5L5g Ayl 8oladl LBl

1. Understanding the basic concepts of calculus, differential equations, and linear
algebra.
Applying mathematical principles to solve engineering problems.
Developing skills in mathematical modeling and simulation.
Understanding the role of mathematics in engineering design and analysis.
Developing critical thinking and problem-solving skills.
Developing effective communication skills in mathematics.
Understanding the importance of mathematical accuracy and precision in
engineering.

Module Objectives
ol ) sald) Calaal

No vk wnN
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Module Learning
Outcomes
8olell elasdl il y3ee
dly

10.

11.
12.

13.

14.

15.

16.

Understanding the concept of vectors and their representation in two and three
dimensions.

Being able to perform vector operations such as addition, subtraction, scalar
multiplication, dot product, and cross product.

Understanding the concept of periodic functions and their representation using
Fourier series.

Learning the techniques to calculate Fourier coefficients and Fourier series.

Applying Fourier series to solve problems in signal processing, heat transfer, and
wave propagation.
Understanding the concept of Fourier transform and its applications.

Understanding the properties of Fourier transform, such as linearity, time shifting,
and frequency shifting
Understand the basic concepts and terminology of differential equations.

Solve first-order differential equations using various techniques such as separation
of variables, integrating factors, and exact equations.

Solve second-order differential equations with constant coefficients using various
techniques such as characteristic equations and undetermined coefficients.

Solve higher-order differential equations and systems of differential equations.
Understanding the concept of Laplace transform and its application in solving
differential equations.

Ability to transform time-domain signals into frequency-domain signals using
Laplace transform.

Understanding the properties of Laplace transform, such as linearity, time shifting,
differentiation, integration, convolution, and initial and final value theorems.
Understanding the concepts of sequences and series, including arithmetic and
geometric sequences, and the sum of a finite and infinite series.

Solving problems involving sequences and series, such as finding the nth term, the
sum of the first n terms, and the limit of a sequence.

Indicative Contents

Aol b gaall

Indicative content includes the following.

Circles, parabola, ellipse, hyperbola, rotation, hyperbolic functions, inverse
hyperbolic functions. Polar coordinate and parametric equations. Equations of
lines and planes, product of three or more vectors, vector function and motion:
velocity and acceleration, tangential vectors, curvature and normal vector.
[8 hrs]

Fourier series: Periodic functions, Fourier series, Euler formulas, even and odd
functions (Half-Range expansions), applications in electrical engineering.
Fourier Transform: Complex exponential form, Fourier Integral, Fourier
transforms and inverse, Properties, convolution theorem, power spectral density
and convolution signals and linear system applications.
[16 hrs]

Partial Differentiation: Function of two or more variables, partial derivatives,
directional derivative, gradient, divergence, curl, tangent plane and normal line,

Energy Engineering Department 96




University of Babylon
Faculty of Engineering — Al-Musayab
Energy Engineering Department

maxima, minima, saddle point. Ordinary Differential Equations: First order
(variables separable, homogeneous, linear — Bernoulli and exact, second order
(homogeneous and non-homogeneous), higher order differential equations.
[20 hrs]

e Laplace Transform: Unit step function, Gamma function, definition of
Laplace transform, properties, inverse of Laplace transform, properties, partial
fractions, convolution theorem, integral equation, solution of differential
equations using Laplace transform, applications.[12 hrs]

e Sequences and Series: Sequences (convergence, test of monotone), series
(geometric series, nth partial sum, test of convergence, alternating series),
power and Taylor’s series. [4 hrs]

Learning and Teaching Strategies

eadally @hatll ol il

Type something like: The main strategy that will be adopted in delivering this module is to
X encourage students’ participation in the exercises, while at the same time refining and
Strategies expanding their critical thinking skills. This will be achieved through classes, interactive
tutorials and by considering types of simple experiments involving some sampling
activities that are interesting to the students.
Student Workload (SWL)
le guwsl V0 J Oguno LIl gulyldl Joxddl
Structured SWL (h/sem) 64 Structured SWL (h/w) 4
Jaddl P (JUall elatiall (ol dl Josxd) b ganl (JUall @latiall guoly ! Jamxd]
Unstructured SWL (h/sem) 36 Unstr!.lctured SWL (h/w) )
i)l I el elasiall pé bl Jas! Lee guaed CIUal @lasiall pé (bl Josl
Total SWL (h/sem) 150
Jnad)! g3 LIl SO oyl Jasell
Module Evaluation
duwly ) Bolal @il
Time/Number | Weight (Marks) | Week Due S LT
Outcome
Quizzes 2 10% (10) 5and 10 LO #1, #2 and #10, #11
Formative Assignments 2 10% (10) 3and 12 | LO #3, #4 and #6, #7
assessment Projects 1 10% (10) Continuous | All
Report 1 10% (10) 13 LO #5, #8 and #10
Summative Midterm Exam 2hr 10% (10) 7 LO #1 - #7
assessment Final Exam 3hr 50% (50) 16 All
Total assessment 100%
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Delivery Plan (Weekly Syllabus)

Material Covered

Circles, parabola, ellipse, hyperbola, rotation, hyperbolic functions, inverse hyperbolic
functions. Polar coordinate and parametric equations.

Vector Analysis: Equations of lines and planes, product of three or more vectors, vector
Week2 | function and motion: velocity and acceleration, tangential vectors, curvature and normal
vector.

Fourier series: Periodic functions, Fourier series, Euler formulas, even and odd functions
(Half-Range expansions), applications in electrical engineering.

Fourier Transform: Complex exponential form, Fourier Integral, Fourier transforms and
Week 5&6 | inverse, Properties, convolution theorem, power spectral density and convolution signals and
linear system applications.

Partial Differentiation: Function of two or more variables, partial derivatives, directional
Week 7&8 | derivative, gradient, divergence, curl, tangent plane and normal line, maxima, minima, saddle
point.

Ordinary Differential Equations: First order (variables separable, homogeneous, linear —

Week 1

Week3&4

9&\’\132(11 Bernoulli and exact, second order (homogeneous and non-homogeneous), higher order
differential equations
Week Laplac_e Tr_ansform: Unit step function, Gamma_ function, defini_tion of Laplaqe transform,
12 813814 | Properties, inverse of Laplace transform, properties, partial fractions, convolution theorem,
integral equation, solution of differential equations using Laplace transform, applications.
S Sequences and Series: Sequences (convergence, test of monotone), series (geometric series,

nth partial sum, test of convergence, alternating series), power and Taylor’s series.
Week 16 | Preparatory week before the final Exam

Learning and Teaching Resources
oedlg pl:.ﬁb.)b,a.‘o

Text Available in the
Library?
Required Texts | Advanced Engineering Mathematics (Muhadharaty) No
R ded i . .
e | Engineering-mathematics-ii-2009-cuppy No
Websites
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Grading Scheme

Oyl Jalass
Group Grade geRvil Marks % Definition
A - Excellent Jlal 90 - 100 Outstanding Performance
B - Very Good [BESNVES 80-89 Above average with some errors
Su;:;gs-slcci)roc;up C - Good NVES 70-79 Sound work with notable errors
D - Satisfactory wgie 60 - 69 Fair but with major shortcomings
E - Sufficient Jgutn 50-59 Work meets minimum criteria
Fail Group FX — Fail (dxdlaall 8) sy | (45-49) More work required but credit awarded
(0-49) F - Fail ol (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
dawolyll] B3l Sloglan

Module Title Electronic Circuits Module Delivery
Module Type S X Theory

] Lecture
Module Code UOBAB0301034 0 Lab
ECTS Credits 4 Tutor.lal

1 Practical
SWL (hr/sem) 100 1 Seminar
Module Level uGli Semester of Delivery Three
Administering Department College
Module Leader | Ahmed Mohammed Merza e-mail ahmed.hatrush@uobabylon.edu.iq
Module Leader’s Acad. Title Assist. Lec Module Leader’s Qualification MSC
Module Tutor e-mail
Peer Reviewer Name | None e-mail E-mail
Scientific Committee Approval Date 01/06/2023 Version Number 1.0

Relation with other Modules
3! Ayl Slgall ae A8

Prerequisite module Electrical Circuits Semester One

Co-requisites module Semester

Module Aims, Learning Outcomes and Indicative Contents
Lol b gizmally elaill glisg dly ! Bole)l Lol
1. Understand conduction using electron and hole theory.
2. Develop a clear understanding of the basic operation and characteristics of a diode in
the no-bias, forward-bias, and reverse-bias regions.
3. Be able to describe the difference between n - and p -type materials.
M_odu_le 4. Understand the concept of load-line analysis and how it is applied to diode networks.
?Es?ill\fis 5. Become familiar with the use of equivalent circuits to analyze series, parallel, and
il series-parallel diode networks.
6. Understand the process of rectification to establish a dc level from a sinusoidal ac input.
7. Become familiar with the basic construction and operation of the Bipolar Junction
Transistor.

8. Be able to determine the dc levels for the variety of important BJT configurations.
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9. Become familiar with the construction and operating characteristics of Junction Field
Effect (JFET), Metal-Oxide Semiconductor FET (MOSFET), and Metal-Semiconductor FET
(MESFET) transistors.

10. Be able to perform a dc analysis of JFET, MOSFET, and MESFET networks.

11. Become acquainted with the small-signal ac model for a JFET and MOSFET.

Understanding of the basic principles and concepts of electronic circuits.

Ability to design and analyze electronic circuits using various electronic components.

Ability to troubleshoot electronic circuits and identify faults.

Knowledge of different types of electronic circuits, such as analog and digital circuits, and
their applications.

5. Knowledge of different types of electronic devices, such as transistors, diodes, and

A=

:VIOdl_"e operational amplifiers, and their applications in electronic circuits.
earning 6. Understanding of safety measures while working with electronic circuits.
Outcomes . . . L .
Al Gl 7. Ability to apply the knowledge and skills learned in electronic circuits to create various
()l&«l (&) o
. _"m electronic systems.
8. Development of critical thinking and problem-solving skills.
9. Preparation for pursuing a career in electronics engineering or related fields.
Indicative content includes the following.
Semiconductor diode: Introduction, semiconductor materials: Ge, Si, AND GaAs, covalent
bonding and intrinsic materials, energy levels, n -type and p -type materials, semiconductor
diode, diode equivalent circuits, reverse recovery time, diode testing, Zener diodes, light-
emitting diodes,
Diode Applications: introduction, load-line analysis, series diode configurations, parallel
and series—parallel configurations, and/or gates, sinusoidal inputs; half-wave rectification,
full-wave rectification, clippers, clampers, Zener diodes, voltage-multiplier circuits.
[8 hrs]
L. Bipolar Junction Transistors: introduction, transistor construction, transistor operation,
Indicative . . . . .
Common-Base Configuration, Common-Emitter Configuration, Common-Collector
Contents Configuration, Limits of Operation, Transistor Specification Sheet, Transistor Testing, DC
bl Biasing—BIJTs: Fixed-Bias Configuration, Emitter-Bias Configuration, Voltage-Divider Bias
T 150 Configuration, Collector Feedback Configuration, Emitter-Follower Configuration, Common-
3Ly

Base Configuration. [8 hrs]

Field-Effect Transistors: Construction and Characteristics of JFETs, Transfer Characteristics,
Important Relationships, Depletion-Type MOSFET, Enhancement-Type MOSFET, FET
Biasing: Introduction, Fixed-Bias Configuration, Self-Bias Configuration, Voltage-Divider
Biasing, Common-Gate Configuration, Depletion-Type MOSFETs, Enhancement-Type
MOSFETSs. [6 hrs]

FET Amplifiers: FET Amplifiers, Introduction, JFET Small-Signal Model, Fixed-Bias
Configuration, Self-Bias Configuration, Voltage-Divider Configuration, Common-Gate
Configuration, Source-Follower (Common-Drain) Configuration, Depletion-Type MOSFETSs,
Enhancement-Type MOSFETs, MOSFET Drain-Feedback Configuration, E-MOSFET Voltage-
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Divider Configuration, Designing FET Amplifier Networks, Operational Amplifier:
Introduction, Differential Amplifier Circuit, Op-Amp Basics, Practical Op-Amp Circuits.
[8 hrs]

Learning and Teaching Strategies
edaidly el bl Al
Type something like: The main strategy that will be adopted in delivering this module is to encourage
Strategies | students’ participation in the exercises, while at the same time refining and expanding their critical
thinking skills. This will be achieved through classes, interactive tutorials and by considering types of
simple experiments involving some sampling activities that are interesting to the students.

Student Workload (SWL)
LQW\ Yol & g0 L.,Jw dwaJ‘ JA:J\

Structured SWL (h/sem) 64 Struchred SWL (h/w) 4
el I3 CIUall elaiiall gwhyldl Josxd| s gacel Ul olaiiall qhyldl Jal
Unstructured SWL (h/sem) 36 Unstr:xctured SWL (h/w) 5
Jradll I CIlall elaniadl e (qwlyldl Jaxdl b gaenl CJUall @laiiall p& (gl Jaxl)
Total SWL (h/sem) 100
Jad)l s LUl S gyl Joz|
Module Evaluation
duwwy ) Bolad! @l
Time/Number | Weight (Marks) | Week Due S LT
Outcome
Quizzes 2 10% (10) 5and 10 | LO #1, #2 and #10, #11
Formative Assignments 2 10% (10) 3and 12 LO #3, #4 and #6, #7
assessment Projects 1 10% (10) Continuous | All
Report 1 10% (10) 13 LO #5, #8 and #10
Summative Midterm Exam 2hr 10% (10) 7 LO #1 - #7
assessment Final Exam 3hr 50% (50) 16 All
Total assessment 100%
Delivery Plan (Weekly Syllabus)
Sl (£9rudl zlgiol
Week Material Covered
Semiconductor diode: Introduction, semiconductor materials: Ge, Si, AND GaAs, covalent
bonding and intrinsic materials, energy levels, n -type and p -type materials, semiconductor
Week 1&2 . . . L . . . . .

diode, diode equivalent circuits, reverse recovery time, diode testing, Zener diodes, light-

emitting diodes

Diode Applications: introduction, load-line analysis, series diode configurations, parallel and

Week 3&4 | series—parallel configurations, and/or gates, sinusoidal inputs; half-wave rectification, full-wave
rectification, clippers, clampers, Zener diodes, voltage-multiplier circuits.
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Bipolar Junction Transistors: introduction, transistor construction, transistor operation,

Week5&6 | Common-Base  Configuration, Common-Emitter  Configuration,  Common-Collector
Configuration, Limits of Operation, Transistor Specification Sheet, Transistor Testing.
DC Biasing—BJTs: Fixed-Bias Configuration, Emitter-Bias Configuration, Voltage-Divider
Week 7&8 | Bias Configuration, Collector Feedback Configuration, Emitter-Follower Configuration,
Common-Base Configuration.
S Field-Effect Tr_ansis_tors: Cons_truction and Characteristics of JFETs, Transfer Characteristics,
Important Relationships, Depletion-Type MOSFET, Enhancement-Type MOSFET.
Week FET Bia_sin_g: Introduction, Fixed-_Bias _Configurat_ion, Self-Bias Configuration, Voltage-
108011 Divider Biasing, Common-Gate Configuration, Depletion-Type MOSFETS, Enhancement-Type
MOSFETSs.
Week FET. Amplifiers: FE'_I' Amplif.iers, _Introduction, JF_E_T SmaII-S.ignaI _ Model, Fixed-Bias
o Configuration, Self-Bias Configuration, Voltage-Divider Configuration, Common-Gate
Configuration, Source-Follower (Common-Drain) Configuration.
Depletion-Type MOSFETs, Enhancement-Type MOSFETs, MOSFET Drain-Feedback
Week 14 | Configuration, E-MOSFET Voltage-Divider Configuration, Designing FET Amplifier
Networks.
Week 15 Operational Amplifier: Introduction, Differential Amplifier Circuit, Op-Amp Basics,
ee
Practical Op-Amp Circuits.
Week 16 | Preparatory week before the final Exam.
Delivery Plan (Weekly Lab. Syllabus)
Material Covered
Week 1 Diode characteristics
Week 2 half-wave rectification, full-wave rectification
Week 384 clippers, clampers, Zener diodes, voltage-multiplier circuits
Week 5 Bipolar Junction Transistors:, Common-Base Configuration, , Common-Collector Configuration.
Week 6 Common-Emitter Configuration, Transistor Testing.
Week 7 FET Biasing: Fixed-Bias Configuration, Self-Bias Configuration, ,
Week 8 FET Biasing: Voltage-Divider Biasing, Common-Gate Configuration
Week 9 Depletion-Type MOSFETs, Enhancement-Type MOSFETSs.
Week 10&11 | Operational Amplifier: Differential Amplifier Circuit, Op-Amp Basics,
Week 12 - 14 | Practical Op-Amp Circuits.

Learning and Teaching Resources _w)dly olaidl jobas

Text Available in the Library?

Required Texts

Electronic Devices and Circuit Theory, Eleventh Edition

Robert L. Boylestad and Louis Nashelsky No

Recommended Texts

Websites
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Grading Scheme

Ol balass
Group Grade el Marks % | Definition
A - Excellent Jlal 90 - 100 Outstanding Performance
B - Very Good [SEeve: 80 -89 Above average with some errors
Su;:;gs-slcci)roc;up C - Good NVES 70-79 Sound work with notable errors
D - Satisfactory augio 60 - 69 Fair but with major shortcomings
E - Sufficient Jgutn 50-59 Work meets minimum criteria
Fail Group FX - Fail (Alaadl U8) sl (45-49) More work required but credit awarded
(0-49) F - Fail sl (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
fuu\)ql\ saldll C'_l\.A}SM

Module Title English language Il Module Delivery
Module Type B X Theory

I Lecture
Module Code UOBABO0301035 O Lab
ECTS Credits ¢ O Tutorial

I Practical
SWL (hr/sem) Yoo O Seminar
Module Level UGl Semester of Delivery Three
Administering Department Type Dept. Code College Type College Code

met.rusul.dawood@uobabylon.e
Module Leader Rusul Dawood Salman e-mail du.ig
Module Leader’s Acad. Title Lecturer Module Leader’s Qualification | M.A.
Module Tutor - e-mail -
Peer Reviewer Name | - e-mail -
Scientific Committee Approval Date 01/06/2023 Version Number | 1.0
Relation with other Modules
AV Al ) ) sall e A8

Prerequisite module None Semester
Co-requisites module None Semester

Module Aims, Learning Outcomes and Indicative Contents
405 Y1 il sinall 5 aladill il g 4l all salall Calaa

1) Improving reading, writing, speaking, and listening abilities.

2) Presenting an overview of theoretical perspectives concerning the students'

development and learning.

Giving the students a broad understanding of various crucial English language topics

that facilitate easy communication with others.

4) Applying the theories into reality to allow the student to practice speaking with
foreigners and to encourage him to do so.

5) Allowing students to participate in discussions and sharing their views.

6) Using a range of digital tools and devices to interpret and construct meaning.

Module Objectives 3)
bl salall Calaal
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Module Learning

1-understanding how language is used in relation to its objectives.

2. Selecting the most essential everyday expressions that can be used in daily interactions.
3. Developing the arguments based upon realities.

. Teaching the students how to use English grammar properly in speaking and writing.

. Increasing the students' proficiency and comprehension of the English language.

[S2 0

Outcomes 6. Students will do an oral presentation and get comments on how they did.
salall aladl) il Hia 7. Increasing the students' reading proficiency through in-depth reading.
Al Al 8. Giving the students access to a wide variety of words.
9. Using the grammatical forms in communicative contexts including homework, reading,
and writing assignments.
10. Improving students ' abilities to write essay and academic paper in a skillful way.
11. Improving students' proficiency in four
Indicative content includes the following.
e Emphasizing the following four crucial English-language issues: speaking, reading, and
listening; and [15 hrs]
e comprehending the overall subject or main idea, major concepts, essential details,
terminology used in context, and pronoun references. [15 hrs]
e being able to understand the primary idea, important components, as well as essential
Indicative information relevant to the main idea. [10 hrs]
Contents e Inside as well as outside of the classroom, students should be able to talk clearly. [15 hrs]

il Y il ginall Part B - Analogue Electronics

Fundamentals

Learning tenses selecting the appropriate format, placing the sentences in the appropriate
order, [15 hrs]

e Covering aspects such as phonetics, semantics and pragmatics. [7 hrs]

Examining the language's grammatical foundations, developing a deeper knowledge of
language, and learning how to organize words and sentences so that other people can
understand them. [15 hrs]

Learning and Teaching Strategies

aalail) g alal) bl i

The student is a crucial component of the learning process, so we should consider his
X comprehension levels as the main concern by providing him with better and easier
Strategies planning, improved ability to track student goals, teaching language skills across all
curriculum topics, speaking slowly and giving students extra time to respond, and
using a variety of methods to engage learning.
Student Workload (SWL)
Lo saul V0 g calldall sl 5l Jaal)
Structured SWL (h/sem) - Structured SWL (h/w) v
Jeadl) I3 dUdall (,.L.\.\A\ el A Jaal) Le gaul llall (,L_\.\A\ sl A Jaal)
Unstructured SWL (h/sem) Y Unstructured SWL (h/w) ¢
Juadl) P QU alind) e ol Hal) Jaal) Lo sl Ul alaiiall e sl Hall Jaall

Total SWL (h/sem)

Gl D& Ul Sl 3l S

\..
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Module Evaluation
Ayl 32La)) s

Time/Number | Weight (Marks) | Week Due Relevant Learning
Outcome
Quizzes 3 20% (20) 5and 13 LO #1, #2 and #10, #11
Formative Assignments 2 10% (10) 2and 12 LO #3, #4 and #6, #7
assessment Projects / Lab.
Report 1 10% (10) 13 LO #5, #8 and #10
Summative Midterm Exam Vhr 10% (10) 7 LO #1 - #7
assessment Final Exam Yhr 50% (50) 16 All
Total assessment 100%

Delivery Plan (Weekly Syllabus)
@bl e sl Zlgiall

Material Covered
Week 1 Introduction — Giving a general information about English Language
Speaking in classroom the student respond to questions & participate in academic discussions with

Week 2 other students

— Speaking the student must synthesize and summarize what they have read in their textbooks and heard
in class

Week 4 Speaking (outside classroom) participate in casual conversations& express their opinions

T Listening understand the relationships between ideas presented (for example, compare/contrast,
cause/effect, or steps in a process)

Week 6 Listening to various videos concerning the engineering fields as: (Mechanical engineering , electrical

engineering in addition to renewable energies ).

Week 7 Mid-term Exam

Reading each word and each sentence, practice skimming a passage quickly to get a general impression
of the main idea.

Week 8

Reading (Choose some unfamiliar words in the passage and guess the meanings from the context
(surrounding sentences).

Week 10 Speaking (communicate with people in such places as the bookstore, the library, and the housing office)
Week 11 Speaking (increasing the student' ability to speak fluency and increasing its rate )

Week 12 Listening for pragmatic understanding (recognize a speaker’s attitude and degree of certainty)

Week 13 Listening make connections among pieces of information in a conversation or lecture

Week 9

Writing (Often students need to write a paper or an essay response on an exam about what they are
Week 14 learning in their classes. This requires combining information they have heard in class lectures with
what they have read in textbooks or other materials).

Witting (take notes on what they hear and read, and use them to organize information before writing /
Week 15 summarize, paraphrase, and cite information from the source material accurately / write about the
ways the information they heard relates to the information they read)

Week 16 Preparatory week before the final Exam
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Learning and Teaching Resources
wj.ﬁlb e&xﬂ\ JJLAA
Available in
Text the Library?
Required Texts | TOEFL Practice Online The official practice test that can help you go anywhere No
R
eco;r:;nded The Cambridge Encyclopedia of the English Language By David Crystal No
Websites https://www.cambridge.org./
Grading Scheme
Group Grade pdl) Marks % Definition
A - Excellent Ol 90 -100 Outstanding Performance
B - Very Good [SENRYEN 80-89 Above average with some errors
Su;:;gs_slGot;)o)up C - Good RYES 70-79 Sound work with notable errors
D - Satisfactory Jous gl 60 - 69 Fair but with major shortcomings
E - Sufficient Jsa 50-59 Work meets minimum criteria
Fail Group FX - Fail (Aadieall 28) (45-49) More work required but credit awarded
(0-49) F - Fail ) (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 dlyd! Boladl iloglao

Module Title Material Science Module Delivery
Module Type S X Theory
] Lecture
Module Code UOBAB0301036 0 Lab
ECTS Credits 4 L Tutorial
] Practical
SWL (hr/sem) 100 [0 Seminar
Module Level uaGlI Semester of Delivery Three
Administering Department College
met.maithem.hussiem@uob
Module Leader Maithem Hussein Rasheed e-mail ! ) ussiem@u
abylon.edu.ig
Module Leader’s Acad. Title Assist .Professor Module Leader’s Qualification M.SC
Module Tutor e-mail
Peer Reviewer Name | None e-mail E-mail
Scientific Committee Approval Date 01/06/2023 Version Number | 1.0
Relation with other Modules 31 &yl slgell o A8
Prerequisite module None Semester
Co-requisites module None Semester

Module Aims, Learning Outcomes and Indicative Contents
Lol b gizally laill glisg dly ! Bole)l Lol

1) To study the engineering materials science, and why study engineering
materials, and to understand classifications of Engineering Materials.

2) To learn crystal and no crystal structures and unit cell.

L 3) Study the direction of crystallography and miller indices.

Module Objectives | 4y study the atomic packing factors. , study the stress — strain curve , young

a2 3ol i 5) To understand testing of engineering materials, tension, compression, types

of hardness methods.

6) to learn metallurgy engineering, phase equilibrium diagram , Fe- C diagram
, heat treatments composite materials
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1. Explain importance of materials in materials science and engineering field.

2. Relate between material and engineering.

3. Classify materials according to their types.

4. Describe basic definition and conception of materials and physical properties of
materials.

5. Follow new developments in materials application field.

6. Information about atomic structure, atomic bonds, crystal structure, crystal geometry

Module and crystal defects.
Learning 7. Define structure of atoms..
Outcomes | 8. Define space lattice, unit cell, crystal systems and Bravais lattice.
el Wl | 9. Calculate unit cells and volumetric, planar and linear density values in unit cell..
dewlyl 83ll) | 10. Describe crystal imperfections.

11. Give information about mechanical properties of materials.

12. Stress- strain curve.

13. Study the different hardness methods experiments and calculations.

14. Give information about metal, polymer, ceramic and composite materials and their
properties which used in automobile industry.

15. Study the metallurgy engineering, phase equilibrium diagram, Fe- C diagram, heat

treatments. .

Indicative content includes the following.

e Introduction of engineering materials science, and why study engineering materials,
and to understand classifications of Engineering Materials. Also to learn crystal and no
crystal structures and unit cell, and study the direction of crystallography and miller

st indices. Study the atomic packing factors. [15 hr.]

o study the stress — strain curve , young modulus .and to understand testing of

Contents . . . . .
engineering materials , tension , compression , types of hardness methods
b giomell (brinell , Vickers , Rockwell ). Average and standard deviation. [15 hr.]
T e Study the composite materials (matrix and reinforcement) , ceramics materials, metal,
dpaliyl polymer, ceramic and composite materials and their properties which used in
automobile industry .

e Study the metallurgy engineering, phase equilibrium diagram, Fe- C diagram, heat

treatments. [15 hr.]
Learning and Teaching Strategies
eadally @hatll i)
Type something like: The main strategy that will be adopted in delivering this module is to
encourage students’ participation in the exercises, while at the same time refining and
Strategies

expanding their critical thinking skills. This will be achieved through classes, interactive
tutorials and by considering types of simple experiments involving some sampling activities
that are interesting to the students.
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Student Workload (SWL)g gl 10 J g CIlall (quhyldl Joz!
Structured SWL (h/sem) 33 Structured SWL (h/w) 5
i)l I el elasiall gyl ool Lee guael CIUal) @lasiall byl Josdl
Unstructured SWL (h/sem) 67 Unstr:.lctured SWL (h/w) 4
Jadll UM el elaiall pe (qublll Josull Lee gunl JUall alaniall p& (gulldl Josull
Total SWL (h/sem) 100
! UM Clall S gwlydd] Jasel!
Module Evaluation duwnlyd) Bolodl @uuds
Time/Numbe Weight Week Due Relevant Learning
r (Marks) Outcome
Quizzes 2 10% (15) 5and 10 | LO #1, #2 and #10
Formative Assignments 2 10% (15) 2and 10 | LO #3, #4 and #6, #10
assessment Projects / Lab.
Report 1 10% (10) 13 LO #5, #8 and #14
Summative Midterm Exam 2hr 10% (10) 7 LO #1 - #7
assessment Final Exam 3hr 50% (50) 16 All
Total assessment 100%
Delivery Plan (Weekly Syllabus) Sl (£ o)) zlgiall

Material Covered

Week 1 | Introduction of material science

Week 2 | Classifications of engineering material

Week 3 | Crystal and non crystal structures

Week 4 | Unit cell and atomic packing factor

Week 5 | Direction of crystallography and millier indices
Week 6 | Stress — strain curve , young modulus

Week 7 | Mechanical properties of engineering material. (Mid-term Exam)
Week 8 | Tension —compression tests.

Week 9 | Hardness test, types of hardness methods.

Week 10 | Composite materials

Week 11 | Ceramic materials

Week 12 | Non destructive tests

Week 13 | Metallurgy ,metals and alloys

Week 14 | phase equilibrium diagram , Fe-C phase diagram
Week 15 | Heat treatments

Week 16 | Preparatory week before the final Exam
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Learning and Teaching Resources i)y @ladl Hobas

Text Available in
the Library?

Required Materials Science and Engineering ,william callister, 2007 Yes

Texts
Recommende | The science and engineering of materials, donald askeland 2005. No
d Texts
https://ftp.idu.ac.id/wp-

Websites content/uploads/ebook/tdg/TEKNOLOGI%20REKAYASA%20MATERIAL%20PERTAHANAN
/Materials%20Science%20and%20Engineering%20An%20Introduction%20by%20Willia
m%20D.%20Callister,%20Jr.,%20David%20G.%20Rethwish%20(z-lib.org).pdf

Grading Scheme
Gl Jalases
Group Grade el Marks % | Definition
A - Excellent Sl 90 - 100 | Outstanding Performance
Success B - Very Good [SENVES 80 - 89 Above average with some errors
Group C - Good Ve 70-79 Sound work with notable errors
(50 - 100) D - Satisfactory Jrwgie 60 - 69 Fair but with major shortcomings
E - Sufficient Jgade 50-59 Work meets minimum criteria
. EX — Fail (dllanll 43) oy | (45-49) More work required but credit
Fail Group awarded
(0-49) F — Fail oy (0-44) Cons.iderable 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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UGII - level
Semester — Four
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Module Information
dyly )l Boladl o glao

Module Title Thermodynamics |l Module Delivery
Module Type S Theory

O Lecture
Module Code UOBAB0301041 Lab
ECTS Credits 6 X Tutor'ial

O Practical
SWL (hr/sem) Vou I Seminar
Module Level UGl Semester of Delivery Four
Administering Department Type Dept. Code College | Type College Code
Module Leader Ali Jaber Abdulhamed e-mail msb.ali.jaber@uobabylon.edu.ig
Module Leader’s Acad. Title Lecturer Module Leader’s Qualification | Ph.D.
Module Tutor e-mail
Peer Reviewer Name e-mail
Scientific Committee Approval Date 01/06/2023 Version Number | 1.0

Relation with other Modules
3! Ayl Slgall ae A8

Prerequisite module None Semester

Co-requisites module None Semester

Module Aims, Learning Outcomes and Indicative Contents
Lol b gizmally elaill glisg dly ! Bole)l Lol
To develop problem solving skills and understanding of Entropy.
To understand of 2" law of thermodynamics.
To understand exergy.
To develop problem solving skills and understanding of Isentropic Efficiency of
Turbine, nozzle, compressor & pump.
To develop problem solving skills and understanding of power plant cycles.
6. To develop problem solving skills and understanding of refrigerant cycles.

& wlase

Module Objectives
Gy 8oLl CBlua]

b
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1. Know what the entropy.
2. Recognize how the 1*' law of thermodynamics works in open system SSSF.
e ATl i 3. Recognize betweer‘1 engrgy and exergY.
) . ; . 4. Know the Isentropic Efficiency of Turbine, nozzle, compressor & pump.
4:;.5«:!)..\." dolal) pla.d\ Qb):oo L.
5. Know the principles of power plant cycles.
6. Know the principles of refrigerant cycles.
7. Recognize between engine and refrigerant cycles.
Indicative content includes the following.
Indicative | ® Introduction, Definition, reversible processes, irreversible processes, irreversibility, entropy, general
Contents notices. Open System Unsteady State Steady Flow (U.S.S.S.F.) [20 hrs]
wbgix=all | © Second law of thermodynamics, close systems, open systems, exergy . [15 hrs]
dyolinyy e |sentropic Efficiency of Turbine, nozzle, compressor & pump. [20 hrs]
e Power plant cycles, refrigerant cycles. [20 hrs]
Learning and Teaching Strategies
el @daddl bS] Al
The main strategy that will be adopted in delivering this module is to encourage students’
Strategies participation in the exercises, while at the same time refining and expanding their critical thinking
skills. This will be achieved through classes, interactive tutorials and by considering types of simple
experiments involving some sampling activities that are interesting to the students.
Student Workload (SWL)
st\ Vol & g0 g,JUalJ 6“")”"” JA?J\
Structured SWL (h/sem) 79 Structured SWL (h/w) 5
Jad)l I JUall ehaiiall (golyd) Jos) s gl lal) @laiiall gyl Jase)!
Unstructured SWL (h/sem) 71 Unstructured SWL (h/w) 5
Jraddl M CIUall elaiall pe gyl o] b gaenl CUall @laiiall p& (bl Jall
Total SWL (h/sem) Vo
sl UM LIl (ST (guhy ! ol
Module Evaluation
Time/Number | Weight (Marks) | Week Due HEBETCRITIE
Outcome
. Quizzes 2 10% (20) 5and 10 | LO#1- #7
Formative : -
Projects / Lab. 1 10% (10) Continuous | All
assessment
Report 1 10% (10) 11 LO #3, #5 and #7
Summative Midterm Exam 2hr 10% (10) 8 LO#1-#4
assessment Final Exam Yhr 50% (50) 16 All
Total assessment 100%
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Delivery Plan (Weekly Syllabus)

Material Covered

Week 1 | Some Concept and Definitions

Week 2 | Open System Unsteady State Steady Flow (U.S.S.S.F.)
Week 3 | Entropy

Week 4 | Reversible Processes
Week 5 | The 2nd law of thermodynamic in close system

Week 6 | The 2nd law of thermodynamic in open system
Week 7 | Exergy

Week 8 | Mid-term Exam

Week 9 | Isentropic Efficiency of Turbine

Week 10 | Isentropic Efficiency of Compressors & Pump, and Nozzle

Week 11 | The Ideal Cycle for Gas-Turbine Engines (Brayton Cycle)

Week 12 | Rankin Cycle “Steam Power Plant”
Week 13 | The Ideal Reheat Rankin Cycle
Week 14 | The Ideal Regenerative RANKINE Cycle

Week 15 | Refrigerant cycles
Week 16 | Preparatory week before the final Exam

Delivery Plan (Weekly Lab. Syllabus)

Material Covered

Week 1 | Lab 1: Determining the volumetric expansion coefficient of liquids

Week 2 Lab 2: Converting electrical energy into heat energy— Measuring with a voltmeter and an ammeter ( Joule equivalent )

Week 3 | Lab 3: Heat engine (Carnot cycle).

Week 4 | Lab 4: Refrigerant cycles
Week 5 Lab Exam

Learning and Teaching Resources
uu;)).JJJb p.LxJﬂ).)ba;o

Text Available in the
Library?
Required Texts Fundamental of Classical Thermodynamics / Van Wylen Yes
Recommended Texts | Thermodynamics: an Engineering Approach / Yunus Cengel Yes

https://scholar.google.com/scholar?hl=en&as sdt=0%2C5&q=Thermodynamics%3A+an+E
ngineering+Approach&btnG=

Websites
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Grading Scheme

Oyl Jalases
Group Grade geRvil Marks % Definition
A - Excellent Jlal 90 - 100 Outstanding Performance
B - Very Good [BESNVES 80-89 Above average with some errors
Su;:;gs-slcci)roc;up C - Good NVES 70-79 Sound work with notable errors
D - Satisfactory wgie 60 - 69 Fair but with major shortcomings
E - Sufficient Jgutn 50-59 Work meets minimum criteria
Fail Group FX — Fail (dxdlaall 8) sy | (45-49) More work required but credit awarded
(0-49) F - Fail sl (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 deulyl 8oLl loglas

Module Title Fluid Mechanics Il Module Delivery
Module Type S X Theory

I Lecture
Module Code UOBABO0301042 Lab
ECTS Credits 6 X Tutorial

U Practical
SWL (hr/sem) 150 I Seminar
Module Level uGlI Semester of Delivery Four
Administering Department Type Dept. Code College Type College Code
Module Leader Sanaa Abdulrazaq Jassim e-mail | met.sanaa.abd@uobabylon.edu.ig
Module Leader’s Acad. Title Assist. Professor Module Leader’s Qualification | PHD
Module Tutor e-mail
Peer Reviewer Name | None e-mail E-mail
Scientific Committee Approval Date 01/06/2023 Version Number | 1.0

Relation with other Modules
31 Ayl sl gall an A3l

Prerequisite module Fluid Mechanics | Semester 3

Co-requisites module None Semester

Module Aims, Learning Outcomes and Indicative Contents
Lol b gimally elaill glisg dly ! Boledl Lol
1) To study the fluid mechanics in dynamic science, and why study fluid mechanics, and to
understand principle equations for motion.
2) To learn energy equation of fluids in dynamic.
3) Study the applications of continuity and energy equations of fluid, the use of different devices to
measure flow rate in closed and open systems.
4) study the Resistance to flow in open and closed conduits,
Module | 5) To define Flow in pipes (laminar and turbulent flow). Classify types of losses through pipes
Objectives flow and calculating them.
wj‘” — 6) To learn momentum equations of fluids in dynamic, and their applications.
e 7) to study Introduction to pumps and Turbines, Application, - Types of pumps and Turbines
and types of joining systems.
8) Understand Dimensional analysis - Dimensional analysis (the n-theorem). Dimensionless
parameters (Reynolds no., Froude no.....etc.)
9) to carry testing of fluids , measuring fluid flow by venture, measuring major and minor losses in
pipe flow, test parallel and series systems of pumps, measuring impact of water jet.
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1- To understand Steady-state energy equation, draw its energy line and hydraulic line.

2-  Applications of continuity and energy equations, flow measurements through closed
and open systems.

3- Study Resistance to flow in open and closed conduits.

4- Define Flow in pipes ( laminar and Turbulent flow)

5- Calculate Losses in pipes (major and minor losses).

Module Learning 6- Define pumps and Turbines, Types of pumps and Turbines and application . Systems of

Outcomes joining.
Bolel) @latll Wil yee 7- Understand momentum equations of fluids in dynamic. Calculate momentum force at
Ayl open and closed systems and their applications

8- Define Dimensional analysis - Dimensional analysis by (the n-theorem).
Dimensionless parameters (Reynolds no. , Froude no.....etc.)

9- With regard to the practical side, the program aims to familiarize students with
experiments related to flow measurement by venture, measurement of major losses of
energy of pipe flow, measuring pressure and flow rate through pipe for pumps at series
and parallel, measuring impact of water jet.

Indicative content includes the following.
e Steady state energy equation and application of it with continuity equation through open
and closed systems (flow measurements) . [20 hr].
e Study the study Resistance to flow in open and closed conduits. Define Flow in pipes

Indicative Contents (laminar and turbulent flow) and Calculate Losses in pipes (major and minor losses).
[20 hr]
Qi) ©bgisall e Define pumps and Turbines, Types of pumps and Turbines and applications, systems of

joining. [10 hr].

e Understand momentum equations of fluids in dynamic. Calculate momentum force at
open and closed systems and their applications. [ 15 hr]

o Define Dimensional analysis - Dimensional analysis by (the n-theorem). Dimensionless
parameters(Reynolds no., Froude no.....etc) [ 10 hr]

Learning and Teaching Strategies
idatlly @lasdl Ol sl
Type something like: The main strategy that will be adopted in delivering this module is to encourage
Strategies | students’ participation in the exercises, while at the same time refining and expanding their critical
thinking skills. This will be achieved through classes, interactive tutorials and by considering types of
simple experiments involving some sampling activities that are interesting to the students.

Student Workload (SWL)
Lo gawl V0 J O gunmo LIl (gwhyddl Jozl

Structured SWL (h/sem) 79 Structured SWL (h/w) 5
Jadl I CJUall elatiall gyl Jod) s gl JUall @laiiall gyl Jasxd!

Unstructured SWL (h/sem) 71 Unstructured SWL (h/w) 4
Jadl I CJUall elatiall 48 (gl Josd) b gl CJlall @laiiall p& (bl Jaell

Total SWL (h/sem) 150

daadll g3k CJUall I gyl Jae)!
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Module Evaluation
Gyl ol @S

Time/Number | Weight (Marks) | Week Due ARl
Outcome
Quizzes 2 10% (10) 5and 10 LO #1, #2 and #10, #11
Formative Assignments 2 10% (10) 2and 12 LO #3, #4 and #6, #7
assessment Projects / Lab. 1 10% (10) Continuous | All
Report 1 10% (10) 13 LO #5, #8 and #10
Summative Midterm Exam 2hr 10% (10) 7 LO #1 - #7
assessment Final Exam 3hr 50% (50) 16 All
Total assessment 100%
Delivery Plan (Weekly Syllabus) 2! (£ 5sdl zlginl!
Material Covered

Week 1 Steady-state energy equation

Week 2 Flow Measurement in closed conduits by (Pitot tube), (Venturi meter)

Week 3 Flow Measurement in closed conduits by (orifice meter), ( Nozzle )

Week 4 Flow Measurement in open conduits by weirs different types of weirs, with applications,.

Week 5 Resistance to flow in closed conduits

Week 6 Resistance to flow in open conduits,

Week 7 Flow in pipes ( laminar and Turbulent flow) (Mid-term Exam)

Week 8 Losses in pipes (major and minor losses) (Moody chart )

Week 9 Liner momentum equation and its Application

Week 10 | Momentum in Open system (fixed and moving blades).

Week 11 | Momentum in Closed system ( bend pipes)

Week 12 Introduction to pumps and Turbines. Application, - Types of pumps and Turbines and application

Week 13 Connection between pumps, series and parallel.

Week 14 Dimensional analysis .Dimensional analysis (the n-theorem)

Week 15 Dimensionless fluid parameters(Reynolds no., Froude no...etc.)

Week 16 Preparatory week before the final Exam

Delivery Plan (Weekly Lab. Syllabus) jusell £ 5dl zlginl!

Material Covered

Week 1 Experiment 1: Bernoulli’s theorem demonstration

Week 2 None

Weeks 3- Experiment 2: Flow through venture meter.
Week 4-7 None
Week 8 Experiment 3: major losses in pipes.
Week 9 Experiment 4: minor losses in pipes
Week 10 Experiment 5: Impact of jet water
Week 11 Experiment 6: The difference between series and parallel connection of pumps.
Week 12-15 None
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Learning and Teaching Resources
U"‘fJ“UJ‘ﬁ (n.l:.m).)l.‘m

Text Available in the
Library?
Required Texts | Frank M. White, Fluid Mechanic, fifth edt., Yes
Recommended | 1- ATextbook of Fluid Mechanics And Hydraulic Machines. 2010 No
Texts 2- FLUID MECHANICS FOR ENGINEERS , 2011
Websites https://www.infobooks.org/free-pdf-books/engineering/fluid-mechanics/
https://www.academia.edu/20207960/Fluid Mechanics Textbook
Grading Scheme
Olmyl Jalass
Group Grade adal Marks % | Definition
A - Excellent el 90 -100 Outstanding Performance
B - Very Good [SEeve 80 - 89 Above average with some errors
Suc(:;::s-slGoroc;up C - Good NVES 70-79 Sound work with notable errors
D - Satisfactory lawgin 60 - 69 Fair but with major shortcomings
E - Sufficient Jgute 50-59 Work meets minimum criteria
Fail Group FX - Fail (Ao laadl ud) nnly (45-49) More work required but credit awarded
(0-49) F - Fail sl (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
Lyl B3I loghas

Module Title Strength of Materials Module Delivery
Module Type S X Theory
X Lecture
Module Code UOBAB0301043 Lab
ECTS Credits 6 X Tutorial
O Practical
SWL (hr/sem) 150 Seminar

Module Level

uGlI Semester of Delivery Four

Administering Department Type Dept. Code College Type College Code
Module Leader Dr. Ali Hussein Abead Ajaam e-mail met.ali.abed@uobabylon.edu.ig
Module Leader’s Acad. Title Lecturer Module Leader’s Qualification Ph.D.
Module Tutor e-mail E-mail
Peer Reviewer Name Name e-mail E-mail
Scientific Committee Approval Date 01/06/2023 Version Number 1.0

Relation with other Modules

3V duly ! 2l gl o A8

Prerequisite module Engineering Mechanics (Statics) Semester Two
Co-requisites module None Semester

Module Aims, Learning Outcomes and Indicative Contents
GalayY! b gimally elaill Zlsg dlyl Bl Clual

el 1. Introducing the concept of strength of materials.
g?ﬁc:;ﬁs‘ 2. learning the principles of stress and the associated strain
Ay 3. Studying the different types of deformations
1. reviewing some of the important principles of statics
Module 2. introducing the concepts of normal and shear stress and the associated strain
Learning 3. discu§sing '_[he r(_alation between stress and strain for materials that are commonly
Outcomes used inengineering _ _ _ _ _
4. learning how to determine deformation of members subjected to axial loading with
ol ol and without change in temperature
) 0= 5. discussing the stress and deformation of shafts or tubes that are subjected to torsion
eiptlGelall - Y establishing the shear and moment diagrams in beam under bending then computing

the stresses and the associated deformation
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7. reviewing and combining stresses learned previously and finding the state of stress

8. showing how to transfer the state of stress into coordinate associated with different
orientation

9. computing the deformation (deflection and slope) of beams

Part 1: structured SWL

e Simple Stress: normal stress, shear stress, shear stress equilibrium, bearing stress,
allowable stresses (12 h)

e stress strain relations : normal strain, shear strain, , normal stress strain diagram,
hooks law, Poisson ratio, shear stress strain diagram (6 h)

e Axial loading: deformation of axial members, statically indeterminate axial loaded
members, thermal stresses. (6 h)

e Torsion: shear stress in circular shafts, angle of twist, statically indeterminate torque

Indicative loaded members. (6 h)
Contents e Shear and moment diagrams: equation method of establishing shear force and
bending moment diagrams for beams, graphical method of constructing shear and
Obgiall moment diagrams (12 h)
3Lyl e Stresses in beams: bending stress, transvers shear stress (12 h)
° - e combined loading: thin walled vessels, cylindrical vessels, spherical vessels, combined
loading in members (12 h)
e Stress transformation: equation method of stress transformation, Mohr’s circle (12 h)
o Deflection in beams: integration method, moment area method (12 h)
Part 2: unstructured SWL
e problem solving assignments: 10 assighment each contains 3 types of problems
(fundamental problems, actual problem, conceptual problems) ( 38 h)
e project problem: selecting, investigating , analysis, and reporting a problem related
stress and strain analysis of engineering materials ( 18 h including 3 h seminar)
Learning and Teaching Strategies
ﬁ.b.:Jlj ‘d’.iH Ol Al
5 The main strategy to deliver this module is by encouraging the students to actively participate
Strategies in solving homework, prepare and take quizzes, and attend discussion groups. This strategy,
besides understanding the material, will enhance the student critical thinking.
Student Workload (SWL)
LC-j.g.«.u\ Vol & g0 g,JUa.U Lwa.U‘ JA.?:J\
Structured SWL (h/sem) 94 Structured SWL (h/w) 6
Jaddl I CIlall elatiall (gwhydl Joxl bee gl Ul elatiall gyl ool
Unstructured SWL (h/sem) 56 Unstructured SWL (h/w) 4
Jaddl D LIl elatiadl e (guhyddl Josdd! bee gl Gl @latiall s gyl Josnll
Total SWL (h/sem) 150
Gl Iz LIl (S gyl Jazed)
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Module Evaluation
L)) B3| el

L .
Time/Number Weight (Marks) Week Due e
Outcome

Quizzes 2 10% (10) 5and 12 1,2,3and 5,6

Formative s t 10 10% (10) 23,4,8,7, 1 through 9
ssignments A roug

assessment 10,11,13,14,15

Laboratory 5 10% (10) Continuous 1 through 9

Projects /Report 1 10% (10) 15 7 through 9
Summative Midterm Exam 2hr 10% (10) 8 1 through 5
assessment  pina| Exam 3hr 50% (50) 16 1 through 9
Total assessment 100% (100 Marks)

Delivery Plan (Weekly Syllabus)
Gl (£ 509! zlgiall

Material Covered

Week 1 Introduction, normal stress

Week 2 | Shear stress, bearing stress, allowable stress

Week 3  Strain, stress strain relations

Week4 | Axial loading, thermal stress

Week 5 | Torsion, angle of twist

Week 6 | Shear force and bending moment diagrams

Week 7 | Bending stress in beams

Week 8 | Midterm Exam

Week 9  Shear stress in beams

Week 10 | Thin walled vessels

Week 11 | Combined loading

Week 12 | Stress transformation 1

Week 13 | Stress transformation 2

Week 14 | Deflections in beams 1

Week 15 | Deflections in beams 2

Week 16 | Preparatory week before the final Exam

Delivery Plan (Weekly Lab. Syllabus)
A3l (£ 5ol Zlgiall

Material Covered

Week 1 Lab 1: tension test

Week 2 Lab 2: compression test

Week 3 Lab 3: stress strain relation

Week 4 Lab 4: single vs. double shear

Week 5 Lab 5: torsion test

124
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Learning and Teaching Resources
Uyﬁ)..\.ﬁ\g ‘o.la.'a’.“).)l.sa.a

Text Available in the Library?
Required Texts Mechanics of Materials By R. C. Hibbeler Yes
Recommended Texts Strength of Materials By Pytel and Singer No
Websites
Grading Scheme
Olyl Jalass
Group Grade el Marks % Definition
A - Excellent el 90 - 100 Outstanding Performance
B - Very Good [SENVES 80 -89 Above average with some errors
Success Group C - Good NVES 70-79 Sound work with notable errors
(50 - 100) - X X . .
D - Satisfactory lawgin 60 - 69 Fair but with major shortcomings
E - Sufficient Jgute 50-59 Work meets minimum criteria
Fail Group FX - Fail (A laadl 08) Cwoly | (45-49) More work required but credit awarded
(0-49) F - Fail el (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
4...3.‘.»\_)35\ ALl &L\Lﬂ}la.n

Module Title Principles of Energy Engineering Module Delivery
Module Type C X Theory

[ Lecture
Module Code UOBAB0301044 0O Lab
ECTS Credits 6 Tutor'lal

O Practical
SWL (hr/sem) 150 I Seminar
Module Level UGl Semester of Delivery Four
Administering Department Type Dept. Code College Type College Code
Module Leader Wisam J. Khudhayer e-mail Met.wisam.j@uobabylon.edu.iq
Module Leader’s Acad. Title Assist. Professor Module Leader’s Qualification | PhD
Module Tutor e-mail E-mail
Peer Reviewer Name | None e-mail E-mail
Scientific Committee Approval Date 01/06/2023 Version Number | 1.0

Relation with other Modules
G AY) Al o sall pe 28D

Prerequisite module None Semester

Co-requisites module None Semester

Module Aims, Learning Outcomes and Indicative Contents

4L Y1 il sinall 5 aladill il g 4l all salall Calaa

1) Develop an understanding of the concepts of energy, power and work

2) Understand the conservation law of material / energy and perform material / energy
balance in energy systems.

3) Enable students to identify and apply fundamental principles of chemistry and physics,
as they pertain to energy and fuels, and mathematics to describe materials and energy
flow through a process.

4) Enable students to describe the energy transformations in energy systems.

5) In addition, the course will present an introduction to chemical kinetics with an
overview of solid, liquid and gaseous fuel transformations.

Module Objectives

Al Al sald) Calaal
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1- Understand the concepts of energy, power, and work
2- Identify the main energy forms
Module Learning | 3- Recognize the differences between renewable and non-renewable resources

Outcomes 4- An ability to apply knowledge of mathematics, science, and engineering in Energy-related
salall alaill s 3w | diisciplines
Al ) 5- An ability to apply material balance on energy-related systems

6- An ability to apply energy balance on energy-related systems

7- Understanding the fundamentals of electrochemical energy conversion

Indicative content includes the following.

Principles of energy engineering course will cover the basic engineering calculation and
Contents mathematical methodologies on material and energy balances and reaction rates during
chemical transformations in energy systems. This is a required introductory course to the BS in
energy engineering degree program. Students will be evaluated based on quizzes, homework,
class participation, writing report, interactive tutorial and Mid-term and final exams.

Indicative

2l Y1 il sisall

Learning and Teaching Strategies

palail) 5 alatl) il i

The main strategy that will be adopted in delivering this module is to encourage student’s
. participation in the exercises, while at the same time refining and expanding their critical

Strategies thinking skills. This will be achieved through lectures, interactive tutorials, assignments, quizzes,

and by considering various activities that are interesting to the students such as case-study,

seminars, take-home exam, and industrial visits.

Student Workload (SWL)
e sl \OJQWQM‘;&\J;}\M\

Structured SWL (h/sem) 64 Structured SWL (h/w) 4
Jeadll A lUall alaiial) A Jaal) Le gaad Qllall alaiial) A Jaal)
Unstructured SWL (h/sem) 36 Unstructured SWL (h/w) 6
Geall J& Ul aliial) e a2l Jaal Lo pandd Ul aliiiall e al 5l Jall
Total SWL (h/sem) 150
Jemill A Ul IS pal) Jas)

Module Evaluation
sl ) 0Ll s

Time/Number | Weight (Marks) | Week Due A GBI
Outcome

Quizzes 2 10% (10) 5,9and 13 | LO #1-3, #4 and #5-7
Formative Assignments 2 10% (10) 4 and 8 LO #5, #6, and #7
assessment Interactive Tutorial 2 10%(10) 6 and 10 LO #5, #6, and #7

Report 1 10% (10) 13 LO #5, #6, and #7
Summative Midterm Exam 2hr 10% (10) 7 LO #1 - #5
assessment | Final Exam 3hr 50% (50) 16 All
Total assessment 100%
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Delivery Plan (Weekly Syllabus)
Gkl e sl zlgidll

Material Covered
Week 1 | Introduction to Energy Engineering, Energy, Power, and work Definitions

Week 2 | The Law of mass/energy Conservation, Energy Forms, Renewable and non-Renewable Resources.

Week 3 Introduction to Engineering Calculations: Units and Dimensions, The Mole Unit

Week 4 | Conventionsin Methods of Analysis and Measurements, and Basis.

Week 5 | The Chemical Equation and stoichiometry,
Week 6 | The Material Balance with/without Chemical Reactions
Week 7 | Solving Material Balance Problems Involving Multiple Subsystems,

Week 8 | Recycle, By pass, and Purge Calculations

Week 9 | Energy Balances, Concepts and Units,

Heat Capacity, calculation of enthalpy Changes (without change of phase), and Enthalpy Changes for Phase
Transitions

Week 11 | The General Energy Balance

Week 12 | Reversible Processes and the Mechanical Energy Balance

Week 13 | Energy Balance with Chemical Reactions

Week 10

Week 14 | Electrochemical Energy Conversion |
Week 15 | Electrochemical Energy Conversion Il
Week 16 | Preparatory week before the final Exam

Learning and Teaching Resources
U’“.'.‘Jﬂ\} (Aa_"\“ JJL»AA

Text

Available in the
Library?

1. David M. Himmelblau, “Basic Principles and Calculations in Chemical
Engineering”, Fifth Edition, Prentice-Hall International Editions, 1989.

2. Albert P.E. Thumann, “Fundamentals of Energy Engineering” Prentice-Hall

Required Texts 1984 YES

3. Introduction to Energy Engineering, Mihir Sen, Department of Aerospace
and Mechanical Engineering, University of Notre Dame Notre Dame, IN
46556 December 2, 2015

Colorado Energy Management Handbook, Sixth Edition, 2007, by The

Fairmont Press, Colorado, USA. No

Recommended
Texts

Websites
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Grading Scheme

Gl Hall Llada
Group Grade sl Marks % | Definition
A - Excellent Dl 90 -100 Outstanding Performance
B - Very Good [SENRTEN 80 -89 Above average with some errors
Suz;gs_slGo:)c;up C - Good L 70-79 Sound work with notable errors
D - Satisfactory L i 60 - 69 Fair but with major shortcomings
E - Sufficient J st 50-59 Work meets minimum criteria
Fail Group FX - Fail (Andleal) 28) (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
Gyl B3l) Olaglas

Module Title Computer Programming (MATLAB) Module Delivery
Module Type E Theory

O Lecture
Module Code UOBAB0301045 = Lab
ECTS Credits 4 U Tutorial

[ Practical
SWL (hr/sem) 100 ] Seminar
Module Level uaGll Semester of Delivery Four
Administering Department Type Dept. Code College Type College Code
Module Leader Ahmed Hadi Hussain e-mail Met.ahmed.hadi@uobabylon.edu.ig
Module Leader’s Acad. Title Lecturer Module Leader’s Qualification Msc
Module Tutor Name (if available) e-mail E-mail
Peer Reviewer Name Name e-mail E-mail
Scientific Committee Approval Date 01/06/2023 Version Number 1.0

Relation with other Modules
&3 daolyll ol gall g A3

Prerequisite module None Semester

Co-requisites module None Semester

Module Aims, Learning Outcomes and Indicative Contents
GolinYl Ol gizmally @laill LS9 duslyll BoLall CBlaa]

1. To develop problem solving skills and understanding of differential equations
and their solving in practical problems.

To understand plotting of functions from a given data.

This course deals with the basic concept of Graphic 2D and 3D.

This is the basic subject for all methods of differential forms.

To understand matrixes and limits Laws problems.

To perform mesh and fundamentals of 3D graphs..

Module Objectives
Gyl Bl Lol

oukwnN
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Recognize the classification of functions with their solving.

List the various terms associated with the plotting of functions.

Summarize what is meant by differential and integration forms in different applications.

Define differential and integral forms in matlab.

Balal) plasll Wl ysee Identify the basic Looping with for and while, controlling loops with break and continue,
Gyl terminating execution with return.

6. Discuss the operations of matrices.

Module Learning
Outcomes

uhwNE

Indicative content includes the following.
1- Getting Started to Matlab
2-  Structured Programming
3- Matlab Basic Program Components

Indicative 4- Derivatives & integration and Applications of them
Contents 5-  Program Control Units
ALY @b gisall 6- Matrices and their types

7- System of linear equation

8- Matlab Graphics 2D

9- Solving systems of linear equations
10- Matlab Graphics 3D

Learning and Teaching Strategiesedaily eladdl Obed| il

Type something like: The main strategy that will be adopted in delivering this module is to
encourage students’ participation in the exercises, while at the same time refining and
Strategies expanding their critical thinking skills. This will be achieved through classes, interactive
tutorials and by considering types of simple experiments involving some sampling activities
that are interesting to the students.

Student Workload (SWL) le gl V0 J G guuma CIlall (gl Joel!

Structured SWL (h/sem) 49 Structured SWL (h/w) 3
Juad)l I CIlall alaiiadl (gwhyll Jal e greel IUal) @laiall gyl Jasxd!

Unstructured SWL (h/sem) 51 Unstructured SWL (h/w) 3
Jad)l I CIall elatiall A& (quhydl Josxdl b greel IUal) @laiiall y& gyl Jase)!

Total SWL (h/sem) 100

il I CJUall S gslyld] Jasd]

Module Evaluationdce)y Ul 85! s’

Time/Number Weight (Marks) Week Due Relevant Learning
Outcome
Quizzes 2 10% (10) 5and 10 LO #1, #2 and #10, #11
Formative Assignments 2 10% (10) 2and 12 LO #3, #4 and #6, #7
assessment Projects / Lab. 1 10% (10) Continuous | All
Report 1 10% (10) 13 LO #5, #8 and #10
Summative Midterm Exam 2hr 10% (10) 7 LO #1 - #7
assessment Final Exam 3hr 50% (50) 16 All
Total assessment 100% (100 Marks)
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Delivery Plan (Weekly Syllabus)
Sl £ sl Zlgial!

Material Covered

Week 1 Getting Started to Matlab
Week 2 Structured Programming
Week 3 Interviewing the basic classes in MATLAB, how MATLAB handles matrices as the major variables in
the program, basic operations
Week 4 Matlab Basic Program Components
The student should get reasonable information of how to use Matlab for structured programming;
Week 5 . . . !
therefore, structured programming fundamentals are defined before going forward with Matlab
Week 6 Defining Recursive Functions in Matlab
Week 7 Matrices, Matrix and Operations on them (Mid-term Exam)
Week 8 System of linear equation
Week 9 Linear Algebra: First Order Systems
Week 10 | Matlab Graphics 2D
Week 11 | Matlab Graphics 3D
Week 12 | Solve of system linear equations, gauss-eliminations, gauss-Jordan eliminations, grammar Rull
Week 13 | Functions of a single or more than single variable ,Plot one dimensions and two dimensions
Week 14 | Program Control Units
Week 15 Looping with for and while, controlling loops with break and continue, terminating execution with
return
Week 16 | Preparatory week before the final Exam
Delivery Plan (Weekly Lab. Syllabus)
iseall (£l 7lgiall
Material Covered
Week 1 Lab.1: IntroduFtion .to Write function : Introducing h9w to define a function in Matlab. Building and
calling a function with different headers through variable arguments
Week 2 Lab 2: types of matrices and Solve of system linear equations by using gauss-eliminations, gauss-
Jordan eliminations, grammar Rull
Week 3 Lab 3: Application of recursion with mathematics, using functions to solve serial equations.
Week 4 Lab 4: Looping with for and while, controlling loops with break and continue, terminating execution
with return
Lab 5: Handling the first order equations and some examples to solve mathematical methods.
Week 5 Differential equations and how Matlab manipulates them are the discussed, in addition to using
more properties of the plotting function
Week 6 Lab 6: Basic 2D graphics, various approaches to generate two dimensions graphics.
Week 7 Lab 7: Basic 3D graphics, fundamentals of 3D graph:s.
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Learning and Teaching Resources
w)..\ﬁb M‘)JL@A

Text

Available in the Library?

Essential matlab for engineers and scientist ( fifth edition) by

Required Texts Brian H. Hahn and Daniel T. Valentine. Yes
.I::;::)smmended Basic of Matlab and beyond by Andrew Knight No
Websites https:.//W\fvw.mathworks.com/academia/courseware/teaching-first-year-engineerigg—with-matlab-
and-simulink.html
Grading Scheme «>)W| lalaxe
Group Grade geRviil Marks % Definition
A - Excellent el 90 - 100 Outstanding Performance
B - Very Good [SESNVES 80-89 Above average with some errors
(S::iels;o(;roup C - Good NVES 70-79 Sound work with notable errors
D - Satisfactory Jwgio 60 - 69 Fair but with major shortcomings
E - Sufficient Jgute 50-59 Work meets minimum criteria
Fail Group FX - Fail (Aol W) Csly | (45-49) More work required but credit awarded
(0-49) F - Fail sl (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
Lyl B3l Sloghas

Module Title Human Rights and democracy Module Delivery
Module Type B Theory
Module Code UOBAB0301046 [ Lecture
I Tutorial

ECTS Credits 2 O Practical
SWL (hr/sem) 50 L' Seminar
Module Level UGl Semester of Delivery Four
Administering Department Type Dept. Code College Type College Code
Module Leader Abd Alkhalig Mahdi e-mail abdk_hallqmahdl@uobabvlon.

edu.ig
Module Leader’s Acad. Title Lecturer Module Leader’s Qualification | PhD
Module Tutor e-mail
Peer Reviewer Name | None e-mail E-mail
Scientific Committee Approval Date 01/06/2023 Version Number | 1.0

Relation with other Modules
3! Ayl Slgall ae A8

Prerequisite module None Semester
Co-requisites module None Semester

Module Aims, Learning Outcomes and Indicative Contents
Lol b gizally laill glisg dly ! Bole)l Lol

bl jianall 5 Glsi) (s Balal A )l ) shaill 5 g kil capaliall caulally Calldall 48 e 33l 5-1
A jiapall 5 V) 3 i s 5 a8l 5y (3lay L Al Aot Ul ) Lo a2
el L) (3 in (s3a ol gin) g 5aiS Aalad) slall il a8 Alelill A8 Uil dpaal el i3
A 5 Ayl 3Lall 3 Ale\all S il
poi (g lma aaine oliy (8 Agdal jiaall syl (§58a AEE i (o505 aaledll dpan) agh (e U 8404
e oSall 8 Aleldl) AS il 5 Lo Ay il 5 L) G5 sy GlasY) 4o s aal (g 53l llall Sall bl e
Aalad) 53 ) iy

Module Objectives
ol ) sald) Calaal
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1oLl Bgi> (S3lay (x6lgd Aeuwhyll] dindl U5 Il ela, )

Module Learning Ol Bod> foud g0y §l9 Juz dldel.Y

Outcomes ) T T L. . . ..
% D ol N N M‘@L@.}.‘:L&H‘ﬁ ddball wie dudolygasdllg L9”}"-7‘J| P 9gae “@.,.u).:.\”
| Y9 dl:ué@jd.” .‘.bs.,ajb M“}db C)bb.:ﬂ‘ M‘Jﬁt}“ﬁ}”ﬁ PAN‘ LJ)[}:JJ.CL,JM‘ 4,5‘34).2
Al B

Aol aasdllg Oluddl

Indicative Contents | <Ll § ©slr ) Gsaxll @Y Clall dulhs s o ddohiiasdly Oluddl @oa> Bole duasl (o5
Wz ¥ -+ 0 ) BN yancdl Lo Y Aeblyall ileoally oDl syl (3 el Lo Slyad Adsull (lsdlly
Lol wbgimall bl G531 dgz (09 A 0 12, LIl Boi> oguase Cydue (G gl Bhlsall Gl d8ya0 e
o 830iasdl Uz 81 dpbolyos Ul ol e (Ul

Learning and Teaching Strategies
alailly @lazdl bl !
A gl OB Lial) 03 2599 Bolel) dullall iladiusl (Sde d8yae) din gy diBlio
Strategies B3lal) egolasiunl (She o) Buady ds gite duale Aliuwls dno gy bloxial
) Olerlgll i 5 dm y0 52 sllac]
Sled Oloxadly (bl zrghall doygds Sbloxtal 5 (Wl5gS) deogy bloxial

A WN -

Student Workload (SWL)
st\ Yol & g0 g,JUalJ 6“")”"” JA:J\

Structured SWL (h/sem) 33 Structured SWL (h/w) 5
el I CJUall elatiall gwhyddl Jod) s gl Ual) @laiiall gyl Jase)!

Unstructured SWL (h/sem) 17 Unstructured SWL (h/w) )
el I CIUall elatiall 48 (gwhyddl Jod) b gl CJlall @laiiadl p& (gwhdl Jall

Total SWL (h/sem) 50

o] I3 CJlall SI1 gyl Jase!

Module Evaluation

Time/Number | Weight (Marks) | Week Due A EEIB LT
Outcome

Quizzes 2 20% (20) 5and 10 | All
Formative Assignments 2 10% (10) 2and 12 | All
assessment Projects

Report 1 10% (10) 13 All
Summative Midterm Exam 2hr 10% (10) 7 All
assessment Final Exam 2hr 50% (50) 16 All
Total assessment 100%
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Delivery Plan (Weekly Syllabus)

Syl (£ el Zlgiall
Material Covered
Week 1 @ilineng lpaibasg oluddl (e8> pggio
Week 2 el FyWl (3 Olusdl Fod>
Week 3 @ilnang Lgiuyad 40 93la)l duaseill
Week 4 O Ll B9 (30 i) Ohlasdly dgladl 25141 LaBge
Week 5 — -0l Bgim) gl jabaall OludYl s> jolas
Week 6 O Ll Bga) dubogll jolaall
Week 7 Jnadl s Oloiel — -dearddYlg d sl ©blosall Ll Ggi> iblays
Week 8 — -l (3 Ol Goia> Ollasd dub gl ibilasall
Week 9 Aol GBI 3 JabII §og JUbYI Bgbme) oyl glatl
Week 10 5 byl Gaodl) Zoyll jglailly Lgaggie duboy | Gagll
Week 11 bl il o)
Week 12 Aoy aasdl byl
Week 13 dbolyaas)l (Sl dakas 1651
Week 14 Olalud! (o Juadl owes O3l 8ok s
Week 15 Ol B> Jlmo (§ dalgally a3
Week 16
Learning and Teaching Resources
oyl @ladl jalae
Text Available in the
Library?
Required Texts OludYl Bgd> ¢ W Hgi> a0 Yes
Recommended Texts i sall dadla ¢ Al al) ladaiall € 25y Ganly 7 3la 5 Agall 2l (5 A8 o No
Websites
Grading Scheme
Oyl Jalases
Group Grade el Marks % | Definition
A - Excellent el 90 - 100 Outstanding Performance
B - Very Good [SENVES 80 -89 Above average with some errors
Su::;gs_sl(;t;)c;up C - Good NVES 70-79 Sound work with notable errors
D - Satisfactory Jowgio 60 - 69 Fair but with major shortcomings
E - Sufficient Jgutn 50-59 Work meets minimum criteria
Fail Group FX - Fail (ol 08) ly | (45-49) More work required but credit awarded
(0-49) F - Fail sl (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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UGIII - level
Semester — Five
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Module Information 4wl 83kl loglas

Module Title Engineering Analysis Module Delivery
Module Type S Theory

I Lecture
Module Code UOBAB0301051 0O Lab
ECTS Credits 6 Tutorial

I Practical
SWL (hr/sem) 150 I Seminar
Module Level UGl Semester of Delivery Five
Administering Department Type Dept. Code College Type College Code
Module Leader Bashar Abid Hamza e-mail met.basher.abid@uobabylon.edu.ig
Module Leader’s Acad. Title Assistant Professor Module Leader’s Qualification | Ph.D.
Module Tutor Name (if available) e-mail E-mail
Peer Reviewer Name | Name e-mail E-mail
Scientific Committee Approval Date 01/06/2023 Version Number | 1.0

Relation with other Modules
Gy dslydll slgall ae A8

Prerequisite module Mathematics, Applied Mathematics, Engineering Mathematics. Semester | 1,2,3

Co-requisites module None Semester

Module Aims, Learning Outcomes and Indicative Contents
Lol b gimally elaill glisg dly ! Bole)l Ll
After completing the course, students should be able to solve the D.E in all types when appear in

Module Obl'eCtivegs engineering problems. Also unable to use D.E. of wave and D.E. of heat in his fields.
Fnly ! Baledl ol

1- Enable student to solve ordinary differential equations of first order (separable,
homogeneous, exact)

Module Learning 2- Enable student to solve Nonhomogeneous linear ordinary differential equations
Outcomes 3- Enable student to solve Simultaneous linear ordinary differential equations
A PNUFNESURUIEIES 4- Enable student to solve One-dimensional wave equation.
Ayl 5- Enable student to solve Three-dimensional heat equation.

6- After completing the course, students should be able to solve the D.E in all
types when appear in engineering problems
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Indicative content includes the following.

Indicative Contents e Ordinary differential equations of first order. [ 9 hrs]

Linear ordinary differential equation with constant coefficients. [ 9 hrs]
Simultaneous linear O. D.E. [ 6 hrs]

Fourier series. [ 9 hrs ]

Partial D.E. and boundary value problems. [ 12 hrs ]

dyolin Yl b gaeall

Learning and Teaching Strategies

oty @latll il !

Type something like: The main strategy that will be adopted in delivering this module
. is to encourage students’ participation in the exercises, while at the same time

Strategies refining and expanding their critical thinking skills. This will be achieved through

classes, interactive tutorials and by considering types of simple experiments involving

some sampling activities that are interesting to the students.

Student Workload (SWL)
le guwsl V0 J Ogunmo LIl (gulyldl Joaxddl

Structured SWL (h/sem) 64 Struct;ured SWL (h/w) 4
el N CJUall elatiedl quhydl Jox| b ganl (JUall elatiall guoly ! Jasxd]
Unstructured SWL (h/sem) 36 Unstryctured SWL (h/w) 6
i)l I el elasiall pé bl Jasd! Lee guaed CIUal) alasiall pé (bl Josl
Total SWL (h/sem) 150
Jnad)! g3 LIl SO oyl Jasell

Module Evaluation

Time/Number | Weight (Marks) | Week Due BRI IE
Outcome

Quizzes 2 5% (5) 3and10 | LO#1- #3
Formative Assignments 2 5% (5) 4and11 | LO#1-#3
assessment Projects / Lab.

Report
Summative Midterm Exam 2hr 30% (30) dand12 | LO#1-#4
assessment Final Exam Yhr 40% (40) 16 All
Total assessment 100%
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Delivery Plan (Weekly Syllabus) ,2d! (£ sdl zlgie)!
Material Covered
Week 1 | Ordinary differential equations of first order.
Week 2 | Ordinary differential equations of first order.
Week 3 | Ordinary differential equations of first order.
Week 4 | Linear ordinary differential equation with constant coefficients.

Week 5 | Linear ordinary differential equation with constant coefficients.

Week 6 | Linear ordinary differential equation with constant coefficients.

Week 7 | Simultaneous linear O. D.E.
Week 8 | Simultaneous linear O. D.E.

Week 9 Fourier series

Week 10 | Fourier series

Week 11 | Fourier series

Week 12 | Partial D.E. and boundary value problems

Week 13 | Partial D.E. and boundary value problems

Week 14 | Partial D.E. and boundary value problems

Week 15 | Partial D.E. and boundary value problems
Week 16 | Preparatory week before the final Exam

Learning and Teaching Resources w)ily aladl joLao

Text Available in the Library?
Required Texts Advanced engineering mathematics, C.RAY WYLIE. No
Recommended Texts | Advanced engineering mathematics, Kreyszig No
Websites
Grading Scheme wl>)Wl lalase
Group Grade ekazl| Marks % | Definition
A - Excellent el 90 - 100 Outstanding Performance
B - Very Good [SESNVES 80 -89 Above average with some errors
Su::;gs-sl(;:)c;up C - Good NVES 70-79 Sound work with notable errors
D - Satisfactory Lwgie 60 - 69 Fair but with major shortcomings
E - Sufficient Jgute 50-59 Work meets minimum criteria
Fail Group FX - Fail (A laadl u8) nnly (45-49) More work required but credit awarded
(0-49) F - Fail el (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
dyly )l Boladl o glao

Module Title Electrical Machines Module Delivery
Module Type S X Theory

I Lecture
Module Code UOBAB0301052 Lab
ECTS Credits 5 O Tutorial

U Practical
SWL (hr/sem) 125 I Seminar
Module Level UGl Semester of Delivery Five
Administering Department Type Dept. Code College | Type College Code
Module Leader Ali Sabri Allw e-mail met.ali.sabry@uobabylon.edu.ig
Module Leader’s Acad. Title Assist Professor Module Leader’s Qualification | Ph.D.
Module Tutor e-mail
Peer Reviewer Name e-mail
Scientific Committee Approval Date 01/06/2023 Version Number | 1.0

Relation with other Modules
3! Ayl Slgall ae A8

Prerequisite module None Semester

Co-requisites module None Semester

Module Aims, Learning Outcomes and Indicative Contents
Lol b gimally elaill glisg dly ! Bkl L3l
e To develop problem solving skills and understanding of AC machine.
e To understand the application of Ac machines.
Module Objectives e To understand of winding methods.
Lyl Bolall LBl e To understand of rotating field methods.
e To develop problem solving skills and understanding voltage regulation of machines .

e Know AC Machine
e Recognize how AC winding design.
Module Learning Outcomes | ¢ Know and used Synchronous Generators.
duwlyldl Bolol) @laddl ©l>y50 | @ Know the electrical circuit of Synchronous Generators.
e Know the method of winding.
e Know the speed control of machines.
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L. Indicative content includes the following.
Igg:niae:‘t’se e C(lassification of AC Rotating Machines and winding, [20 hrs]
Sgiomall e Synchronous Generators, Synchronous Motors. [20 hrs]
&3;@)?‘ e Induction Motor, Induction Generators, Induction regulator, Speed motor. [20hrs]

Learning and Teaching Strategies
ety @lazll Ol el
The main strategy that will be adopted in delivering this module is to encourage students’
Strategies | participation in the exercises, while at the same time refining and expanding their critical thinking
skills. This will be achieved through classes, interactive tutorials and by considering types of simple
experiments involving some sampling activities that are interesting to the students.

Student Workload (SWL)
e gl 10 ) ganma lall gyl Jasxl!

Structured SWL (h/sem) 60 Structured SWL (h/w) 4
el I CUall elaial) gwhddl Jodl s gl Ual) @laiiall gyl Jase)!

Unstructured SWL (h/sem) 65 Unstructured SWL (h/w) 4
el I el elatiall 48 (gl Jod) b gl Jlall @laiiadl p& (gwhdl Jall

Total SWL (h/sem) 125

o] I3 CIlall S gslyldl Jae!

Module Evaluation

L -
Time/Number | Weight (Marks) | Week Due BRI IE
Outcome

F i Quizzes 2 10% (20) 5and 10 LO#3- #6

ormative Lab. 1 10% (10) Continuous | Al
assessment -

Projects 1 10% (10) 10 LO #3, #5 and #5

Summative Midterm Exam 2hr 10% (10) 9 LO#1-#4
assessment Final Exam Yhr 50% (50) 16 All
Total assessment 100%

Delivery Plan (Weekly Syllabus)

Material Covered
Week 1 Introduction to AC Machine
Week 2 Energy Conversion

Week 3 AC winding design
Week 4 Rotating Magnetic Field
Week 5 | Magnetomotive Force (mmf) of AC Windings

Week6 | Synchronous Generators
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Round Rotor Machines

Synchronous generator equivalent circuit
Mid —term Exam

Synchronous Motors

Week 11 | Synchronous Motor equivalent circuit
Week 12 | Induction generator

Week 13 | Induction Motors

Week 14 | Speed control of induction motor
Week 15 | Induction Regulator

Week 16 Preparatory week before the final Exam

Delivery Plan (Weekly Lab. Syllabus)

Material Covered
Week 1 Lab 1: Calculate the dryness fraction for wet steam
Week 2 Lab 2: Find the pressure curve for steam

Week 3 Lab 3: Verification of Boyle’s law.

Week 4 Lab 4: Verification of Charles’s law
Week 5 Lab Exam

Learning and Teaching Resources _w)Jily ol )obao

Text Available in the
Library?
Required Texts e M.G.Say/ Alternating Current Machines/ Pitman Pub. Yes
e AS. Langsdorf / Theory of AC Machinery / McGRAW-HILL Pub.
Recommended Texts
Websites
Grading Scheme wl>)yull lalass
Group Grade BERC:i Marks % Definition
A - Excellent kel 90 - 100 Outstanding Performance
B - Very Good (BESNVES 80 -89 Above average with some errors
Suc(:;gs-slcc-i)g;up C - Good RVES 70-79 Sound work with notable errors
D - Satisfactory twgio 60 - 69 Fair but with major shortcomings
E - Sufficient Jgade 50-59 Work meets minimum criteria
Fail Group FX - Fail (Aol ud) )y (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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Module Information
Lyl B3ledl o glas

Module Title Heat Transfer - Conduction Module Delivery
Module Type S X Theory

I Lecture
Module Code UOBAB0301053 Lab
ECTS Credits 5 X Tutor'ial

U Practical
SWL (hr/sem) 125 Seminar
Module Level UGl Semester of Delivery Five
Administering Department Type Dept. Code College Type College Code
Module Leader Aws Akram Mahmood e-mail | Aws.al-akam@uobabylon.edu.ig
Module Leader’s Acad. Title Lecturer Module Leader’s Qualification | PHD
Module Tutor e-mail
Peer Reviewer Name | None e-mail E-mail
Scientific Committee Approval Date Version Number | 1.0

Relation with other Modules
3! Ayl Slgall ae A8

Prerequisite module Thermodynamics, Fluid Mechanics Semester Two

Co-requisites module NA Semester

Module Aims, Learning Outcomes and Indicative Contents
Lol b gizmally elaill glisg dly ! Bole)l Lol

This course is designed to introduce a basic study of the phenomena of heat and mass
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. A knowledge-based design problem requiring the
formulations of solid conduction and the technique of numerical computation progressively
elucidated in different chapters will be assigned and studied in detail. As well, to gain
experience in designing experiments for thermal systems, the design, fabrication, and
experimentation of a thin film heat flux gage will be attempted as part of laboratory
requirements.

Module Objectives

Al Al sald) Calaal
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1- Understand the basic laws of heat transfer.
2-Account for the consequence of heat transfer in thermal analyses of engineering

Module Learning systems.
Outcomes 3- Analyze problems involving steady state heat conduction in simple geometries.
Boleld @latll il yee 4- Develop solutions for transient heat conduction in simple geometries.
ol y ! 5-  Obtain numerical solutions for conduction and radiation heat transfer problems.

6- Solve problems related to heat losses in the building.
7- Suggests thermal insulations of system for variety of engineering problems.

Indicative content includes the following:

- Contact hours: 79 hrs.
ALYl Sl gimall - Independent Study (preparation for course and review of materials): 30 hrs.
- Independent Study (preparation for class test): 16 hrs.

Indicative Contents

Learning and Teaching Strategies
edaidly el bl Al

The main strategy that will be adopted in delivering this module is to encourage students’
participation in the exercises, while at the same time refining and expanding their critical thinking
skills. This will be achieved through classes, interactive tutorials and by Reformulate complex
Strategies | engineering problems in order to solve them (simplifying assumptions, reducing complexity). Also,
this may include a conceiving, plan and execute a research project, based on an analysis of its
objectives, existing knowledge and the relevant literature.

Correctly report on design results in the form of a technical report or in the form of a scientific paper.
Present and defend results in a scientifically sound way, by performing seminars.

Student Workload (SWL) e gel 10 J Ggaumn CIlall gyl Jomdd!

Structured SWL (h/sem) 79 Structured SWL (h/w) 5
Jaddl M- CJlal) elaiiall gyl Josxd! s gl CJUal) @laiiall gyl Josxd!

Unstructured SWL (h/sem) 46 Unstructured SWL (h/w) 3
Jadll I3 Clal) elaiiadl_pé guhll] Jodl L guef Ul @laziall g (qwlplll Jasell

Total SWL (h/sem) 125

i) I CIlall SI1 gyl !

Module Evaluation 4w}y 8sl]! ouds

Time/Number | Weight (Marks) | Week Due A GBI
Outcome

Quizzes 2 10% (10) 5and 10 | LO#1, #2 and #7
Formative Assignments 2 10% (10) 2and 12 | LO #3, #4 and #6, #7
assessment Projects / Lab. 4 10% (10) NA NA

Report 1 10% (10) 13 LO #5, #8
Summative Midterm Exam 2hr 10% (10) 7 LO #1 - #7
assessment Final Exam 3hr 50% (50) 16 All

Total assessment 100%
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Delivery Plan (Weekly Syllabus)
Syl (£l zlgiall

Material Covered
Week 1 Introduction heat transfer mechanisms
Week 2 Conduction heat transfer

Week 3 | Conduction heat transfer — through walls

Week 4 | Conduction heat transfer — through cylindrical walls
Week 5 | Conduction heat transfer — through spherical walls
Week 6 | Thermal resistance networks

Week 7 | Midterm Exam

Week 8 | Heat transfer through the extended surfaces (FINS)
Week 9 | Heat transfer with heat generation

Week 10 | Unsteady heat transfer

Week 11 | Two-Dimensional Heat transfer 1

Week 12 | Two-Dimensional Heat transfer 2

Week 13 | Midterm Exam

Week 14 | Heat Sink design for Cooling of electronic Equipment
Week 15 | Review

Week 16 | Preparatory week before the final Exam

Delivery Plan (Weekly Lab. Syllabus)

Material Covered

Week 1 Study of conduction heat transfer in composite wall

Week 2 Report submission and discussion
Weeks 3-4 Study of heat transfer through liquid

Week 5 Report submission and discussion

Week 6 Two-Dimensional Heat transfer in a plate representation
Weeks 7-9 Report submission and discussion
Weeks 10 Study the temperature distribution along the length of a pin

Learning and Teaching Resources
uu;)).\.?J‘_g p.LxJﬂ).)L,a;o

Text Available in the Library?
Required Texts Heat Transfer a practical approach, Yunis A. Cengel 3" Ed yes
Recommended Texts | Fundamental of heat and mass transfer, Incropira, 7th Ed No
Websites

Energy Engineering Department 146




University of Babylon
Faculty of Engineering — Al-Musayab
Energy Engineering Department

Grading Scheme

Oyl Jalass
Group Grade geRvil Marks % Definition
A - Excellent Jlal 90 - 100 Outstanding Performance
B - Very Good [BESNVES 80-89 Above average with some errors
Su;:;gs-slcci)roc;up C - Good NVES 70-79 Sound work with notable errors
D - Satisfactory wgie 60 - 69 Fair but with major shortcomings
E - Sufficient Jgutn 50-59 Work meets minimum criteria
Fail Group FX — Fail (dxdlaall 8) sy | (45-49) More work required but credit awarded
(0-49) F - Fail ol (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
Lyl B3ledl o glas

Module Title Mechanical Element Design & CAD Module Delivery
Module Type S X Theory
O Lecture
Module Code UOBAB0301054 0O Lab
ECTS Credits 5 Tutor'lal
Practical
SWL (hr/sem) 125 I Seminar
Module Level UGx1 3 Semester of Delivery Five
Administering Department Type Dept. Code College Type College Code
Module Leader Ahmed Waleed Hussein e-mail | msb.ahmed.waleed@uobabylon.edu.iq
Module Leader’s Acad. Title Lecturer Module Leader’s Qualification | PhD
Module Tutor e-mail
Peer Reviewer Name e-mail
Scientific Committee Approval Date 01/06/2023 Version Number | 1.0

Relation with other Modules
3! Ayl Slgall ae A8

Prerequisite module Strength of Materials Semester Two

Co-requisites module None Semester

Module Aims, Learning Outcomes and Indicative Contents

Lol b gizmally elaill glisg dly ! Bole)l Lol
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.

Module Objectives Objective 3: To teach students how to apply mechanical engineering design theory to
Gyl Baladl Clal identify and quantify machine elements in the design of commonly used mechanical
systems.

Objective 4: To teach students how to apply computer based techniques in the analysis,
design and/or selection of machine components.
Objective 5: Construct Prototypes (3D-Models) using Solidworks
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Module Learning
Outcomes
8olell elasdl il ysee
EWHINY

Objective 1 :The students will demonstrate the ability to apply the fundamentals of stress
analysis, theories of failure and material science in the design of machine components.
The students will demonstrate the ability to make proper assumptions, perform correct
analysis while drawing upon various mechanical engineering subject areas.

Objective 2:

Students will demonstrate the ability to seek and learn new material in addition to the
class topics through the completion of an open-ended project. The amount as well as the
depth of new material identified and used by the students are measurable indicators of
the students’ performance.

Objective 3

Students will demonstrate the ability to take technical, safety, legislative and other issues
such as environmental into account when selecting and/or designing mechanical systems,
in particular with respect to those components and systems defined in the topical areas
and performance criteria. The breadth and depth of the issues taken into account by
students are measurable indicators of their performance.

Objective 4

Students will demonstrate their ability to use existing as well as develop new
Computer-based techniques and algorithms for the analysis, selection, and synthesis of
mechanical components, in particular with respect to those components and systems
defined in the topical areas and performance criteria 1.3. The breadth and depth of the
issues taken into account by students are measurable indicators of their performance.
Objective 5

Obtain the basic competencies of 3D modeling as it relates to applications of the
engineering design process

Objective 6

Acquire basic industry skill sets in 3D CAD and related manufacturing processes

to recognize how products work and how products are manufactured

Indicative Contents
duolianyl b gaall

Indicative content includes the following.

Introduction to Mechanical Design — Course Overview, Design
Process; Materials — Material Properties, Materials Selection,
Combined Loading (5 h)

Failures Resulting from Static Loading — Static Strength, Stress
Concentration, Failure Theories for Ductile and Brittle Materials (10 h)
Fatigue Failure Resulting from Variable Loading, Fatigue Strength

and Endurance Limits, Fluctuating Stresses and Influence of Non-zero Mean Stress,
Combination of Loading Modes (10 h)

Shafts and Shaft Components — Shaft Materials, Shaft Layout,

9 Shaft design for Stress, Deflection Considerations, Critical Speeds

10 for Shafts (10 h)

11 Screws, Fasteners and the Design of Nonpermanent Joints —

12 Thread Standards and Definitions, Threaded Fasteners, Joints, Bolt

13 Strength (10 h)

14 Welding (10 h)

15 Fasteners (10 h)

16 Construct 2D and 3D Models using Solidworks. (10 h)

No oo b wN R

0o
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Learning and Teaching Strategies euxdly eladl Ol il

Type something Like the main strategy that will be adopted in delivering this module is to
. encourage students’ participation in the exercises, while at the same time refining and expanding
Strategies their critical thinking skills. This will be achieved through classes, interactive tutorials and by
considering types of simple experiments involving some sampling activities that are interesting to
the students.
Student Workload (SWL) Le gl ) 0 Cgunma CIlall gulyldl Joodd!
Structured SWL (h/sem) 79 Structured SWL (h/w) 5
el I CJUall elatiall gwhddl Jod) s gl Ual) @laiiall gyl Jase)!
Unstructured SWL (h/sem) 16 Unstructured SWL (h/w) 3
Jadl I CJUall elatiall & (gl Josd) b gaenl CUall @laiiall p& (gl Jaxll
Total SWL (h/sem) 125
st UM LIkl (S guhyddl ol

Module Evaluation 4w}l 8sl]! ouds

Time/Number | Weight (Marks) | Week Due MBI
Outcome
Quizzes 2 5% (10) 5and 10 | LO#1,#2
Formative Practice 1 10% (10) Continuous | LO #4, #5, #6
assessment Report 1 5% (10) 6 LO #1, #2
Midterm Exam 4hr 30% (30) 7and 13 | LO#1-#3
Summative Final Exam 3hr 50% (50) 16 LO #1-#3
assessment 100%

Delivery Plan (Weekly Syllabus) ;2! (£ 5.udl zlgiall
Material Covered

Week 1 Introduction to machine design & Material classification

Failures Resulting

Week 2 . . . . S . .
From Static Loading: Ductile martials, Application example in Solidworks

Failures Resulting

Week 3 . - . . . . .
From Static Loading: Brittle martials, Application example in Solidworks

Week 4 Fatigue Failure : SN diagram

Week 5 Fatigue Failure : Theories of fatigue failures
Week 6 Fatigue Failure : Theories of fatigue failures, Application example in Solidworks
Week 7 Fatigue Failure : Theories of fatigue failures

Shafts and Shaft

Components: Shaft Design, Application example in Solidworks
Shafts and Shaft

Components: Key design, Application example in Solidworks
Week 10 Welding design

Week 11 Welding design

Week 8

Week 9
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Week 12 Welding design
Week 13 Screws and fasteners
Week 14 Screws and fasteners
Week 15 Screws and fasteners
Week 16 Exam

Learning and Teaching Resources
U"‘me‘ﬁ M|)3L¢u

Text Available in
the Library?
Required Texts Mechanical Engineering Design, J. Shigley, Eighth Edition,2008 Yes
Recommended Texts | Machine design: an Integrated approach, Norton,3rd edition, 2006 No
Websites
Grading Scheme
Ol balaxe
Group Grade el Marks % | Definition
A - Excellent kel 90 - 100 Outstanding Performance
B - Very Good [SESNVES 80 -89 Above average with some errors
Su;:;gs-slcti)roc;up C - Good RVES 70-79 Sound work with notable errors
D - Satisfactory bwgio 60 - 69 Fair but with major shortcomings
E - Sufficient Jgutn 50-59 Work meets minimum criteria
Fail Group FX - Fail (ddlaadl uu3) ely | (45-49) More work required but credit awarded
(0-49) F - Fail sl (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
4...3.‘.»\_)35\ 3aLall &L\Lﬂ}la.n
Module Title Hydrogen Energy and Fuel Cells Module Delivery
Module Type C X Theory
O Lecture
Module Code UOBABO0301055 Lab
ECTS Credits 5 X Tutor'ial
O Practical
SWL (hr/sem) 125 I Seminar
Module Level UGl Semester of Delivery Five
Administering Department Type Dept. Code College Type College Code
Module Leader Wisam J. Khudhayer e-mail | met.wisam.j@uobabylon.edu.iq
Module Leader’s Acad. Title Assist. Professor Module Leader’s Qualification | PhD
Module Tutor e-mail E-mail
Peer Reviewer Name | None e-mail E-mail
Scientific Committee Approval Date 01/06/2023 Version Number | 1.0

Relation with other Modules
AV Al )l o sl pa A8

Prerequisite module None Semester

Co-requisites module None Semester

Module Aims, Learning Outcomes and Indicative Contents
A5 )W)l ginall 5 aledll =il 5 Al all 5okl Cilaa
1- To understand the expectances of the hydrogen as a fuel and energy vector in the
context of the renewable energy without carbon dioxide production.
Module Objectives 2- Students will learn the basic principles of electrochemical energy conversion while
Al saball ol being exposed to relevant topics in materials science, thermodynamics, reaction
kinetics, heat and mass transfer and fluid mechanics.
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1- List the cell reaction, electrolyte and electrode materials, compatible fuels, typical
operating conditions and common applications of the most important fuel cell
technologies

2- Explain the fundamental working principle of various types of fuel cell

3- Determine from thermodynamic principles the reversible cell voltage of a fuel cell, and
how it depends on temperature, pressure and reactant concentrations

4- Name the most important performance loss mechanisms of PEMFCs, and describe how

e they relate to the material and structural properties of the fuel cell

3;\.‘8:33](\,2&5)5‘ 5- Explain the theoretical derivation of Nernst, Butler-Volmer, and Tafel equations, and use
qul);ll. them to interpret experimental result and evaluate performance of catalyst and electrode
) materials
6- Describe and evaluate the efficiency and operating characteristics of PEMFCs through a
fuel cell model, and determine its parameters by fitting to experimental polarization curves
7- Describe the properties of hydrogen as a fuel, and its safety aspects, production, delivery,
and storage technologies
8- Sketch and perform simple design calculations of fuel cell systems for portable,
transportation and combined heat and power production
Indicative content includes the following.
Indicative Electrochemical fuel cells represent the most efficient means for converting the chemical

energy stored in a fuel to readily usable electrical energy. Fuel cells offer tremendous
Contents advantages in energy efficiency and reduced pollution in comparison to energy conversion by
heat engines. This course introduces students to aspects of fuel cell engineering, with emphasis
fuel cell systems, stacks, and single cells. Fuel cell concepts will be illustrated with quizzes,
assignments, class participation, interactive tutorials, Mid-term and final exams , and
laboratory reports.

ks Y1 ey giaall

Learning and Teaching Strategies
HS:.’J\J (A,_”J\ sl yial
The main strategy that will be adopted in delivering this module is to encourage student’s
. participation in the exercises, while at the same time refining and expanding their critical
Strategies thinking skills. This will be achieved through Ilectures, interactive tutorials, quizzes,
assignments, lab experiments and by considering various activities that are interesting to the
students such as seminars, take-home exam, and industrial visits.

Student Workload (SWL)
e sl \Oigwq%ﬂw\Jﬂ\M\

Structured SWL (h/sem) 79 Structured SWL (h/w) 5
Jomdl) I8 QlLall (il s yall Jaal) e g U aliiall ) Jas

Unstructured SWL (h/sem) 46 Unstructured SWL (h/w) 3
Joadl) I8 llall il e sl jal) Jasl Lo gl U il el ) Janl

Total SWL (h/sem) 125

Gl & Ul Sl 3l S
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Module Evaluation
37_\“\).)]\ 3aldll (a;}:ﬁ.\

Time/Number | Weight (Marks) | Week Due Relevant Learning
Outcome
Quizzes 2 10% (10) 5,9and 12 | LO #1-4, #5-6 and #7-8
. Assignments 2 10% (10) 4 and 8 LO #3 and #6

Formative Interactive
assessment ) 2 10%(10) 6and 10 | LO #3 and #4-6

Tutorial

Lab 8 10% (10) 3-10 LO #3-6
Summative Midterm Exam 2hr 10% (10) 7 LO #1 - #3
assessment Final Exam 3hr 50% (50) 16 All
Total assessment 100%

Delivery Plan (Weekly Syllabus)

@Bl e sl £l

Material Covered

Week 1 Introduction to Hydrogen Energy and Fuel Cell Technology
Week 2 Basic Electrochemical Principles |

Week 3 Basic Electrochemical Principles Il

Week 4 Fuel Cell Thermodynamics |

Week 5 Fuel Cell Thermodynamics I

Week 6 Fuel Cell Reaction Kinetics |

Week 7 Fuel Cell Reaction Kinetics Il

Week 8 Fuel Cell Reaction Kinetics Il

Week 9 Transport in Fuel Cell Systems |

Week 10 | Transport in Fuel Cell Systems Il

Week 11 Fuel Cell Characterization

Week 12 | Fuel Cell Applications

Week 13 Polymer Electrolyte Fuel Cells

Week 14 Hydrogen Storage, Production, and Dilevery

Week 15 | design calculations of fuel cell systems for portable, transportation and combined heat and power production
Week 16 Preparatory week before the final Exam

Delivery Plan (Weekly Lab. Syllabus)
DAl e ) el
Material Covered

Week 3 Introduction to Lab tools and instruments

Week 4 Characteristic curve of the Electrolyser

Week 5 Faraday’s Laws part:1

Week 6 Faraday’s Laws part:2

Week 7 Water = 2 part of Hydrogen + 1 part of Oxygen

Week 8 Characteristic Curves of the Fuel cell Connected in parallel
Week 9 Faraday Efficiency and Energy Efficiency of the Electrolyser
Week 10 Faraday Efficiency and Energy Efficiency of the Fuel Cell

Energy Engineering Department
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Learning and Teaching Resources
u‘g)ﬂb (,L._'il\ )JLAA
Available in
Text the Library?
Required Texts | "Fuel Cell Engines", Matthew M. Mench, 2008 by John Wiley & Sons, Inc. YES
RELIDIUCIE Fuel Cell Handbook No
Texts
Websites (http://www.seca.doe.gov/tutorial/pdf/FCHandbook6.pdf)
Grading Scheme
Gila Al s
Group Grade il Marks % Definition
A - Excellent Dbl 90 - 100 Outstanding Performance
B - Very Good [RENRTEN 80 -89 Above average with some errors
Su;:;gs-slGoroc;up C - Good L 70-79 Sound work with notable errors
D - Satisfactory L s 60 - 69 Fair but with major shortcomings
E - Sufficient Jsa 50-59 Work meets minimum criteria
Fail Group FX - Fail (Aadiall 28) sl (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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Module Information 4wl 83kl loglas

Module Title Fossil fuel Module Delivery
Module Type C X Theory

O Lecture
Module Code UOBABO0301056 O Lab
ECTS Credits 4 O Tutorial

O Practical
SWL (hr/sem) 100 O Seminar
Module Level UGl Semester of Delivery Five
Administering Department Type Dept. Code College | Type College Code
Module Leader Watheq Naser Hussein e-mail | met.watheq.naser@uobabylon.edu.ig
Module Leader’s Acad. Title Lecturer Module Leader’s Qualification | Ph.D.
Module Tutor e-mail
Peer Reviewer Name e-mail
Scientific Committee Approval Date]  01/06/2023 Version Number | 1.0

Relation with other Modules
3! Ayl Slgall ae A8

Prerequisite module None Semester

Co-requisites module None Semester

Module Aims, Learning Outcomes and Indicative Contents
Lol b gizally laill glisg dly ! Bole)l il

1.to get overview about the types of fuels

2.to learn about fossils

3.to learn about how to exploit energy from fossils

4.to learn about the properties of oils and their estimations
5.to get insight regarding pollution from fossils

Module Objectives
Gy ) Boledl LBl

7. What is fossil

8. How can one make a comparison between several types of wastes?

9. How can one reflect handling of fossils in Iraq?

10. are there any problems regarding fossils regarding the pollution and the hazards
11. Can one use waste or some of it to compensate for fossils?.

12. Processing of oil and its products properties?

13. What are the types of natural?

14. What is petrochemical?

15. Strategies used for improving fossils exploitation in Iraq

Module Learning Outcomes
duolydl B3kl @lasdl Gl y3en
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Indicative content includes the following.
Types of fuels, uses, and problems. [5 hrs]

Indicative | Type of fossils that can be used and their energy. [5 hrs]
Contents | _ G avity and API i d estimation. [4 hrs]
O gismall ravity an meaning and estimation. rs

ALYl Oil products and their properties [4 hrs]
) i e Natural and synthetic gas caracterististics [2 hrs]
Gas processing before using to consumer . [10 hrs]

Learning and Teaching Strategies
edailly @ladl Ol il
The main strategy that will be adopted in delivering this module is to encourage students’
Strategies | participation in the exercises, while at the same time refining and expanding their critical thinking
skills. This will be achieved through classes, interactive tutorials and by considering types of simple
experiments involving some sampling activities that are interesting to the students.

Student Workload (SWL)
e gaanl 10 J gnnn Il gyl Joel

Structured SWL (h/sem) 34 Structured SWL (h/w) )
Sl I CUall elasiall gwhddl Jod) s gl Ual) @laiiall gyl Jase)!

Unstructured SWL (h/sem) 66 Unstructured SWL (h/w) 5
el I el elatiall a8 (gwhldl Jod) b gl Jlall @laiiadl p& (gwhdl Jall

Total SWL (h/sem) \00

Jadll I LIl S (gl Josell

Module Evaluation

Time/Number | Weight (Marks) | Week Due BRI ITIIE
Outcome
. Quizzes 2 10% (20) 5and10 | LO#1- #5

Formative -

assignments 2 10%(10) 4and9 LO#1-#8
assessment

report 1 10% (10) 13 LO #6, #7 and #9
Summative Midterm Exam 2hr 10% (10) 7 LO #1 - #6
assessment Final Exam Yhr 50% (50) 16 All
Total assessment 100%

Delivery Plan (Weekly Syllabus)
Syl £9)l zlgiall

Material Covered
Week 1 Introduction and definition of fuels
Week 2 Types of fossils

Week 3 Energy estimation of fossils and the related pollution consideration

Week 4 APl meaning and estimation

Week 5 Oil products and properties
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Oil refinery and production

Gas and uses

Synthetic gases

Type of gas for consumption
Week 10 | Processing of gas

Week 11 | Transportation of gas

Week 12 | Petrochemical industry

Week 13 | Global warming regarding fossils
Week 14 | Pollution in oil industry

Week 15 | Transportation of oil

Week 16 Preparatory week before the final Exam

Learning and Teaching Resources
wf).&ﬂb P.L:.Zﬂ).)w

Text

Available in the
Library?

Energy Sources
Required Texts Fundamentals of Chemical Conversion Processes and Applications, no
Author: Balasubramanian Viswanathan

Recommended Texts | Fossil Energy, author, Ripudaman Malhotra no

Websites

Grading Scheme

Olyul Jalass
Group Grade yodaxl| Marks % | Definition
A - Excellent kel 90 - 100 Outstanding Performance
B - Very Good (BESNVES 80 -89 Above average with some errors
Su;:;gs-slcti)roc;up C - Good dax 70-79 Sound work with notable errors
D - Satisfactory twgio 60 - 69 Fair but with major shortcomings
E - Sufficient Jgutn 50 -59 Work meets minimum criteria
Fail Group FX - Fail (dlandl 08) csly | (45-49) More work required but credit awarded
(0-49) F - Fail el (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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UGIII — level
Semester — Six
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Module Information 4wl 85kl Gloglao

Module Title Numerical analysis Module Delivery
Module Type E X Theory
U] Lecture
Module Code UOBAB0301061 [ Lab
ECTS Credits 6 O Tutorial
Practical
SWL (hr/sem) 150 ] Seminar
Module Level uGlil Semester of Delivery Six
Administering Department College
Module Leader | Wisam Naji hassan e-mail msb.wissam.naji@uobabylon.edu.ig
Module Leader’s Acad. Title lecturer Module Leader’s Qualification Ph.D.
Module Tutor e-mail
Peer Reviewer Name e-mail
Scientific Committee Approval Date 01/06/2023 | Version Number 1.0

Relation with other Modules 5,3 )l slgell 2o 483l

Prerequisite module None Semester

Co-requisites module None Semester

Module Aims, Learning Outcomes and Indicative Contents L)Yl ©b gizally @laidl 75U 9 dewlyd! 85LJI Calan]

To enable the students to :

1- Find the solution of the first order and second order equation with constant coefficient .

2- Find the solution of ordinary differential equation of first order by Euler, Taylor and
Runge-Kutta methods.

3- Derive Least — Squares curve fitting procedures, fitting a straight line, nonlinear curve
fitting, Curve fitting by a sum of exponentials.

4- Find the derivatives using Newton’s forward difference formula, Newton’s backward
difference formula, Derivatives using central difference formulae, Stirling’s interpolation
formula, Newton’s divided difference formula, Maximum and minimum values of a
tabulated function.

5- Derive Trapozoidal rule, Simpson’s 1/3 — rule and Simpson’s 3/8 —rule.

6- Find the solution of linear systems by using Direct methods, Matrix inversion method,
Gaussian elimination methods, Gauss-Jordan Method.

7- To improve the student’s skills in numerical methods by using the numerical analysis
software and computer facilities.

Module
Objectives
Gyl 8oLl Lol
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Module Learning
Outcomes

8ol pladdl Wil y3eo
Aoy

1- Acquire basic knowledge in solving interpolation with equal interval problems by various
numerical methods.

2- Estimate the missing terms through interpolation methods.

3- Develop skills in analyzing the methods of interpolating a given data, properties of
interpolation with unequal intervals and derive conclusions, approximate a function
using an appropriate numerical method.

4- Use relevant numerical techniques for interpolation with equal and unequal intervals by
using various central difference formulae and code a numerical method in a modern
computer language.

5-  Apply appropriate numerical methods to solve the problem with most accuracy.

6- Be able to derive Least — Squares curve fitting procedures, fitting a straight line, fitting a
parabola, nonlinear curve fitting, Curve fitting by a sum of exponentials.

7- Be able to find the derivatives using Newton’s forward difference formula, Newton’s

backward difference formula, Derivatives using central difference formulae, Stirling’s

interpolation formula, Newton’s divided difference formula, Maximum and minimum values
of a tabulated function.

8- Be able to derive Trapozoidal rule, Simpson’s 1/3 — rule and Simpson’s 3/8 .

9- Be able to find the solution of linear systems by using Direct methods, Matrix inversion
method, Gaussian elimination methods, Gauss-Jordan Method.

10- Be able to find the find the solution of ordinary differential equation of first order by
Euler, Taylor and Runge-Kutta methods .

11- Compare different methods in numerical analysis with accuracy and efficiency of
solution.

Employ Finite difference to solve O.D.E. boundary value problems and Elliptic P.D.E.

8- Write computer programs to implement all the above numerical solution methods

Employ Finite difference to solve O.D.E. boundary value problems and Elliptic P.D.E.

8- Write computer programs to implement all the above numerical solution methods

Employ Finite difference to solve O.D.E. boundary value problems and Elliptic P.D.E.

8- Write computer programs to implement all the above numerical solution methods

12- Employ Finite difference to solve O.D.E and P.D.E.

13- Implement numerical methods in Matlab.

Indicative
Contents
oLV oL grseal!

Indicative content includes the following.

Introduction ,Newton-Raphson Method.[5hrs], Solutions Of Linear System.[5hrs], Curve
Fitting.[Shrs], Interpolation.[5hrs], Interpolation.[5hrs], Numerical Differentiation.[5hrs],
Numerical Integration.[5hrs], Numerical Integration.[5hrs], Initial Value Problems For
Ordinary Differential Equations.[5hrs], Initial Value Problems For Ordinary Differential
Equations.[5hrs], Finite Difference Method.[5hrs], Finite Difference Solution For One-
Dimensional Heat Equation.[5hrs], Finite Difference Solution For One-Dimensional Wave
Equation.[5hrs], Finite Difference Solution For One-Dimensional Wave Equation.[5hrs]

Finite Difference Solution For Two-Dimensional Laplace And Poisson Equations. .[5hrs]
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Learning and Teaching Strategies puxily eladl lxd] Au

Type something like: The main strategy that will be adopted in delivering this module is to encourage
students’ participation in the exercises, while at the same time refining and expanding their critical thinking

SIEERIES skills. This will be achieved through classes, interactive tutorials and by considering types of simple
experiments involving some sampling activities that are interesting to the students.
Student Workload (SWL) L gl )0 J Oguummn Clal) gyl Joxll
Structured SWL (h/sem) 64 Structured SWL (h/w) 4
Juad)l M CJUall whaiiall (gulyd)l ozl e grand LIl @baiall gyl Josxdl
Unstructured SWL (h/sem) 86 Unstructured SWL (h/w) 6
Juad)l I Jlall platiall pé (gl Jasxdl e goanl CIlall alaiiall p& (gl ol

Total SWL (h/sem)

)l I JUal) S gulydl Josnll 150
Module Evaluation el 83l oS
Time/Number Weight (Marks) Week Due Relevant Learning
Outcome

Quizzes 10% (10) 4,9and 13 L0 1,2,3,4,5,6,7,8,and 12
Formative Assignments 10% (10) 2and 12 LO 2,4,6,10, and 13
assessment Projects / Lab. 10% (10) Continuous | All

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

Delivery Plan (Weekly Syllabus) (s 2J! (£ gl zlgial!

Material Covered

Week 1 Introduction ,Newton-Raphson Method

Week 2 Solutions Of Linear System

Week 3 Curve Fitting

Week 4 Interpolation

Week 5 Interpolation

Week 6 Numerical Differentiation

Week 7 Numerical Integration

Week 8 Numerical Integration

Week 9 Initial Value Problems For Ordinary Differential Equations
Week 10 | Initial Value Problems For Ordinary Differential Equations
Week 11 | Finite Difference Method

Week 12 | Finite Difference Solution For One-Dimensional Heat Equation
Week 13 | Finite Difference Solution For One-Dimensional Wave Equation
Week 14 | Finite Difference Solution For One-Dimensional Wave Equation
Week 15 | Finite Difference Solution For Two-Dimensional Laplace And Poisson Equations
Week 16 | Preparatory week before the final Exam
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Delivery Plan (Weekly Lab. Syllabus)

Material Covered
Week 1 Introduction to MATLAB
Week 2 Introduction to Functions and Plot.
Week 3 Newton Raphson
Week 4 Gaussian elimination, Jacobi, Gauss Seidel methods
Week 5 Lagrange’s interpolation formula, Newton’s divided difference formula
Week 6 Trapezoidal rule, Simpson’s 1/3,3/8-rules
Week 7 Euler’'s method modified Euler’s method, Runge-Kutta method
Week8 Numerical solution of an elliptic boundary value problem using the method of finite differences.

Learning and Teaching Resources
U"'f)"u“b M\)Jw

Text Available in the Library?
Required Texts E;J?exc?_: c')\:l:;:zs.s' No
Recommended Numerical Methods Using MATLAB, No
Texts by J. H. Mathew and K. D. Fink.
Websites
Grading Scheme wl>)ul bl
Group Grade el Marks % | Definition
A - Excellent el 90 - 100 Outstanding Performance
B - Very Good [SENVES 80 -89 Above average with some errors
Sut(:;;s_slcti):)c;up C - Good NVES 70-79 Sound work with notable errors
D - Satisfactory Jowgio 60 - 69 Fair but with major shortcomings
E — Sufficient Jgaio 50-59 Work meets minimum criteria
Fail Group FX - Fail (Aol u8) nnly (45-49) More work required but credit awarded
(0-49) F - Fail ol (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
dyly )l Boladl o glao

Module Title Waste management and bio-energy Module Delivery
Module Type Core X Theory

[ Lecture
Module Code UOBAB0301062 Lab
ECTS Credits 5 O Tutorial

O Practical
SWL (hr/sem) 125 I Seminar
Module Level UGl Semester of Delivery Six
Administering Department Type Dept. Code College | Type College Code
Module Leader | Watheq Naser Hussein e-mail | met.watheg.naser@uobabylon.edu.ig
Module Leader’s Acad. Title Lecturer Module Leader’s Qualification | Ph.D.
Module Tutor e-mail
Peer Reviewer Name e-mail
Scientific Committee Approval Date 01/06/2023 Version Number | 1.0

Relation with other Modules
3! Ayl Slgall ae A8

Prerequisite module

none

Semester

Co-requisites module

None

Semester

Module Aims, Learning Outcomes and Indicative Contents
Lol b gizmally elaill glisg dly ! Bole)l Lol

Module Objectives
duwolyd) Balal LBl

1.to get overview about the types of waste
2.to learn how deal with waste

3.to learn about how to exploit energy from waste
4.to learn about how to use bacteria in harvesting energy
5.to diagnose the type of bacteria and the related parameters affecting their

performance

Energy Engineering Department
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1) Whatis waste
2) How can one make a benefit of using waste?
3) How can one reflect handling of waste in Iraq?
Module . . .
Learnin 4) are there any problems regarding the wastes regarding the pollution and the hazards
& 5) Can one use waste or some of it to compensate for fossils?.
Outcomes . .
0 ©loryie 6) How can one use bacteria in producing energy from waste?
. . 7) What are the models describing item 67
4:«.“")&‘ 3ol . .
8) How to design digester?
9) To couple the relevant parameters with other physics such as computer programming and
economic considerations?
Indicative content includes the following.
L. e Types of wastes, uses, problems and uses. [15 hrs]
Indicative .
e Type of waste that can be bio degradable. [10 hrs]
Contents . . . . AP
b etoeall e Bacteria, growth and functionality and factors affecting their living. [10 hrs]
&;ujw e Bioreactors types, material and energy balances0 [15 hrs]
: i e Energy storage in biofuel system [5 hrs]
e The role of enzyme and catalysts in bioenergy in some applied processes. [5 hrs]
Learning and Teaching Strategies
edailly el bl Al
The main strategy that will be adopted in delivering this module is to encourage students’
Strategies participation in the exercises, while at the same time refining and expanding their critical thinking
skills. This will be achieved through classes, interactive tutorials and by considering types of simple
experiments involving some sampling activities that are interesting to the students.
Student Workload (SWL)
Structured SWL (h/sem) 64 Structured SWL (h/w) 4
Jeadll I CIlall elatiall gwhyddl Josd) s gl Ual) @laiiall gyl Jase)!
Unstructured SWL (h/sem) 61 Unstructured SWL (h/w) 4
i)l I el elasiall pé bl Jasd! Lee guaed CIUal @lasiall pé (bl Josl
Total SWL (h/sem) Vo
Jnad)l g3 Il SO oyl Jasell

Module Evaluation

. . Relevant Learning
As Time/Number | Weight (Marks) | Week Due .

F i Quizzes 10% (20) 5and 10 LO#1- #5

ormative Lab. 10% (10) Continuous | Al
assessment

report 10% (10) 13 LO #6, #7 and #9

Summative Midterm Exam 2hr 10% (10) 7 LO #1 - #5
assessment Final Exam Yhr 50% (50) 16 All
Total assessment 100%
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Delivery Plan (Weekly Syllabus) ,2d! (£ sdl zlgie)!

Material Covered

Week 1 | Introduction and definition

Week 2 | Types of wastes, problems and benefits

Week 3 | Composition of Solid Wastes

Week 4 | Separation, processing and transformation of solid waste

Week 5 | Bio process definition

Week 6 | Type of bacteria and their functions

Week 7 | SANITARY AND BIOREACTOR LANDFILLS

Week 8 | Biogas Characteristics

Week 9 | Type of biodegradable waste

Week 10 | Type of bioreactors, mass and energy balances

Week 11 | Comparision of Buswell and combustion process

Week 12 | Biogas Characteristics

Week 13 | Global warming regarding waste

Week 14 | Catalysis in bioenergy

Week 15 | Applied examples of bioprocess

Week 16 | Preparatory week before the final Exam

Delivery Plan (Weekly Lab. Syllabus)
rizeal) (£ gl 7 lgiall

Material Covered

Week 1 | Lab 1: Bacteria diagnosis

Week 2 | Lab 2: factors affecting bacteria and growing

Week 3 Lab 3: bio energy experiment

Week 4 Lab 4: catalysis in bioenergy

Week 5 Lab Exam

Learning and Teaching Resources
oedlg ‘qla.ﬁb.)l,,a.n

Available in the

Text Library?
Required Texts | Textbook of Solid Wastes Management by Ahsan Igbal no
Recommended 1.Solid wastes problems and benefits
Texts 2. Biomass as a Sustainable Energy Source for the Future: Fundamentals of no
Conversion Processes, Editor(s):Wiebren De Jong, J. Ruud Van Ommen
Websites https://www.researchgate.net/publication/366412279 Solid Wastes Problems and Benefits
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Grading Scheme

Oyl Jalass
Group Grade BeRt:i] Marks % Definition
A - Excellent Jlal 90 - 100 Outstanding Performance
B - Very Good [BESNVES 80-89 Above average with some errors
Su;:;gs-slcci)roc;up C - Good NVES 70-79 Sound work with notable errors
D - Satisfactory wgie 60 - 69 Fair but with major shortcomings
E - Sufficient Jgutn 50-59 Work meets minimum criteria
Fail Group FX — Fail (dxdlaall 8) sy | (45-49) More work required but credit awarded
(0-49) F - Fail ol (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 4wl 83kl loglas

Module Title Heat Transfer — Convection & radiation Module Delivery
Module Type S X Theory

[ Lecture
Module Code UOBAB0301063 Lab
ECTS Credits 5 Tutorial

[ Practical
SWL (hr/sem) 125 X Seminar
Module Level UGl Semester of Delivery Six
Administering Department Type Dept. Code College Type College Code
Module Leader Aws Akram Mahmood e-mail Aws.al-akam@uobabylon.edu.iq
Module Leader’s Acad. Title Lecturer Module Leader’s Qualification | PHD
Module Tutor | e-mail
Peer Reviewer Name | None e-mail E-mail
Scientific Committee Approval Date | Version Number | 1.0

Relation with other Modules 5,391 delyll slgall ao d3Mall

Prerequisite module

Thermodynamics, Fluid Mechanics, Hea transfer -Conduction Semester 2

Co-requisites module

NA Semester

Module Aims, Learning Outcomes and Indicative Contents oLyl Ol gixally eladl z5bsg dewlydll ok Colual

This course is designed to introduce a basic study of the phenomena of heat and mass transfer, to
develop methodologies for solving a wide variety of practical engineering problems, and to

Module provide useful information concerning the performance and design of systems and processes. A
Objectives | knowledge-based design problem requiring the formulations of fluid convection. As well, to gain
4l all 3alall alaal | experience in designing experiments heat exchangers. Furthermore, the student will be analysis

the heat transfer by radiation mechanism.

Indicative Contents
dyolian Il b gaall

Indicative content includes the following:
- Contact hours: 79 hrs.
- Independent Study (preparation for course and review of materials): 30 hrs.
- Independent Study (preparation for class test): 16 hrs.

Learning and Teaching Strategies ezl elaidl Ol il

Strategies

The main strategy that will be adopted in delivering this module is to encourage students’ participation in the
exercises, while at the same time refining and expanding their critical thinking skills. This will be achieved through
classes, interactive tutorials and by Reformulate complex engineering problems in order to solve those
(simplifying assumptions, reducing complexity). Also, this may include a conceiving, plan and execute a research
project, based on an analysis of its objectives, existing knowledge and the relevant literature.

Correctly report on design results in the form of a technical report or in the form of a scientific paper. Present and
defend results in a scientifically sound way, by performing seminars.
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Student Workload (SWL)

l.C_s.g.w\ Yol S gx0 g.,JUa.U L;wbu\ﬂ d.x;d\
Structured SWL (h/sem) 79 Structured SWL (h/w) 5
Jadl I CJUall elatiall gyl Josd) s gaenl CJUal) @laiiall gyl Josxd!
Unstructured SWL (h/sem) 16 Unstructured SWL (h/w) 3
Jadl I CJUall platiall & (gl Josd) b gl CUall @laiiall p& (bl Ja))
Total SWL (h/sem) 125
)l I3 LIl S byl Josell

Module Evaluation

Time/Number | Weight (Marks) | Week Due MBI
Outcome

Quizzes 2 10% (10) 5and 10 | LO #1, #2 and #7
Formative Assignments 2 10% (10) 2and 12 | LO #3, #4 and #6, #7
assessment Projects / Lab. 4 10% (10) NA NA

Report 1 10% (10) 13 LO #5, #8
Summative Midterm Exam 2hr 10% (10) 7 LO #1 - #7
assessment Final Exam 3hr 50% (50) 16 All
Total assessment 100%

Delivery Plan (Weekly Syllabus)
Syl (£ 9l zlgiall

Material Covered

Week 1 Introduction to convection heat transfer

Week 2 Forced Convection Heat Transfer

Week 3 Internal flow convection heat transfer

Week 4 | External Flow heat transfer

Week 5 | Natural convection

Week 6 | Exam

Week 7 | Heat Exchangers 1

Week 8 Heat exchangers 2

Week 9 | Introduction to radiation heat transfer
Week 10 | Radiation heat transfer

Week 11 | Exam

Week 12 | Mass transfer 1

Week 13 | Mass transfer 2

Week 14 | Cooling of electronic Equipment

Week 15 | Review

Week 16 | Preparatory week before the final Exam
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Delivery Plan (Weekly Lab. Syllabus)
sl qﬁ};—w}’\ a2y
| Material Covered
Week 1 study the temperature distribution along the length of a pin under free convection heat transfer
Week 2 Report submission and discussion
Weeks 3-4 study the temperature distribution along the length of a pin under forced convection heat transfer
Week 5 Report submission and discussion
Week 6 Find out the Heat Transfer Coefficient of vertical cylinder in natural convection.
Weeks 7-9 Study of Radiation heat transfer by black body and study the effect of hemisphere temperature on it
Weeks 10 Study the heat transfer phenomena in parallel / counter flow arrangements
Weeks 11-15 Report submission and discussion

Learning and Teaching Resources
oyl @laddl jolae
Text Available in the
Library?
Required Texts Heat Transfer a practical approach, Yunis A. Cengel 3" Ed yes
Recommended Texts | Fundamental of heat and mass transfer, Incropira, 7th Ed No
Websites
Grading Scheme
Ol lalase

Group Grade aaxd| Marks % | Definition

A - Excellent el 90 - 100 Outstanding Performance

B - Very Good [SENVES 80 -89 Above average with some errors
Su::;;s_sl(;:)c;up C - Good NVES 70-79 Sound work with notable errors

D - Satisfactory Jowgio 60 - 69 Fair but with major shortcomings

E - Sufficient Jgsda 50-59 Work meets minimum criteria

Fail Group FX - Fail (Aol u8) nnly (45-49) More work required but credit awarded
(0-49) F - Fail ol (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
Lyl B3ledl o glas

Module Title Mechanical System Desigh &CAE Module Delivery
Module Type S X Theory
O Lecture
Module Code UOBAB0301064 0O Lab
ECTS Credits 5 O Tutorial
Practical
SWL (hr/sem) 125 I Seminar
Module Level UGl Semester of Delivery Six
Administering Department Type Dept. Code College Type College Code
Module Leader Ahmed Waleed Hussein e-mail | msb.ahmed.waleed@uobabylon.edu.iq
Module Leader’s Acad. Title Lecturer Module Leader’s Qualification | PhD
Module Tutor e-mail
Peer Reviewer Name e-mail
Scientific Committee Approval Date 01/06/2023 Version Number | 1.0

Relation with other Modules
Gy Ayl Slgall ae A8

Prerequisite module Strength of Materials Semester 2

Co-requisites module None Semester

Module Aims, Learning Outcomes and Indicative Contents
Lol b gizally laill glisg dly ! Bole)l Lol

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.
Objective 4: To teach students how to apply computer based techniques in the analysis, design
and/or selection of machine components.
Objective 5: Construct Prototypes and making simulations for various mechanical component
using Solid works

Module

Objectives
ol ) sald) Calaal
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Module At the end of this subject, the students should be able to understand
Learning 1. To familiarize the various steps involved in the Design Process.
Outcomes 2. To understand the principals involved in evaluating the shape and dimensions of a component.
ol s 3. To satisfy functional and strength requirements of machine elements.
) Tw’m | 4. To learn to use standard practices and standard data.
°°“ ol 5. To learn to use catalogues and standard machine components
el 6. To make simulation of various mechanical parts.
Indicative content includes the following.
17 Features of flat belt drives, flat belt materials, flat belt
18 stresses and its specification, types of design factors,
19 design procedure (10 h)
20 Gears — Types of Gears, Gear Trains (10 h)
Indicative | 21 Gears - Force Analysis, Spur and Helical Gears, Bevel and Worm
Contents 22 Gears, Selection of Gears (5 h)
b giseall 23 Mechanical Springs — Stresses and Deflection in Helical Springs,
dalayl 24 Compression Springs, Stability, Spring Materials (10 h)
25 Rolling Contact Bearings and Lubrication — Bearing Types, Bearing
26 Life, Bearing Life, Rating Life, Selection of Bearings (10 h)
27 Clutches, Brakes, and Flywheels, Flexible Mechanical Elements (10 h)
28 Fasteners (10 h)
29 Simulations by solid works. (10 h)
Learning and Teaching Strategies cuxdly elaidl Ol il
Type something Like the main strategy that will be adopted in delivering this module is to encourage
Strategies students’ participation in the exercises, while at the same time refining and expanding their critical
thinking skills. This will be achieved through classes, interactive tutorials and by considering types of
simple experiments involving some sampling activities that are interesting to the students.
Student Workload (SWL) L gesl )0 J O gummn CIlall gyl Joell
Structured SWL (h/sem) 29 Structured SWL (h/w) 5
Jaddl s el alaiiadl (golyld) Jol b granl Il @batiall gyl Joxdl
Unstructured SWL (h/sem) 46 Unstructured SWL (h/w) 3
Jaddl M el alaiiadl p ool d) Jo) b goanl Il @laiiall j& gyl Joxdl
Total SWL (h/sem) 125
Jradl I CJUal) S gyl Josn!
Module Evaluation 4wl 85l euds
. . Relevant Learnin
Time/Number | Weight (Marks) | Week Due g
Outcome
Quizzes 2 5% (10) 5and 10 | LO #1 to #5
Formative Practice 1 10% (10) Continuous | LO #6
assessment Report 1 5% (10) 6 LO #1 to #5
Midterm Exam 4hr 30% (30) 7and 13 | LO #1 to #5
Summative Final Exam 3hr 50% (50) 16 LO #1 to #5
assessment 100%
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Delivery Plan (Weekly Syllabus)
Syl (£l zlgiall

Material Covered

Week 1 | Belt Drive: Flat belt

Week 2 | Belt Drive: V-belt

Week 3 | Gears- Gear Tooth Theory

Week 4 | Gears- Spur Gears

Week 5 | Gears- Spur Gears, loading and stress, simulation using Solidworks
Week 6 | Gears- Helical Gears

Week 7 | Gears- Stresses in Helical Gears, simulation using Solidworks
Week 8 | Bearings- Lubricants

Week 9 | Bearings- Design of Hydrodynamic Bearings

Week 10 | Bearings- Rolling-element bearings, simulation using Solidworks
Week 11 | Spring design: compression springs, simulation using Solidworks
Week 12 | Spring design: tension springs, simulation using Solidworks
Week 13 | Spring design: torsional springs, simulation using Solidworks
Week 14 | Clutches, simulation using Solidworks

Week 15 | Brakes, simulation using Solidworks

Week 16 | Exam

Learning and Teaching Resources ) iy aladll jolae

Text Available in the
Library?
Required Texts Mechanical Engineering Design, J. Shigley, Eighth Edition,2008 Yes
Recommended Texts Machine design: an Integrated approach, Norton,3rd edition, 2006 No
Websites
Grading Scheme
Oyl Jalases
Group Grade el Marks % | Definition
A - Excellent el 90 - 100 Outstanding Performance
B - Very Good [SESNVES 80 -89 Above average with some errors
Su::;gs-sl(;:)c;up C - Good NVES 70-79 Sound work with notable errors
D - Satisfactory Lwgie 60 - 69 Fair but with major shortcomings
E - Sufficient Jgute 50-59 Work meets minimum criteria
Fail Group FX - Fail (ddlaall 08) cly | (45-49) More work required but credit awarded
(0-49) F - Fail el (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 dxuwlyul solell o glas

Module Title Electrical power systems Module Delivery
Module Type S X Theory

1 Lecture
Module Code UOBAB0301065 0 Lab
ECTS Credits 4 U Tutorial

1 Practical
SWL (hr/sem) 100 1 Seminar
Module Level 3 Semester of Delivery 2
Administering Department Type Dept. Code College | Type College Code
Module Leader Ali Sabri Allw e-mail met.ali.sabry@uobabylon.edu.iq
Module Leader’s Acad. Title Assist Professor Module Leader’s Qualification | Ph.D.
Module Tutor e-mail
Peer Reviewer Name e-mail
Scientific Committee Approval Date 01/06/2023 Version Number | 1.0

Relation with other Modules (5,391 &yl slgall ae 483l

Prerequisite module None Semester

Co-requisites module None Semester

Module Aims, Learning Outcomes and Indicative Contents oLyl Ol gixally eladl z5bs dewlydll ol Colual

1) To develop problem solving skills and understanding of power generator.
L. 2) To understand of power station.
Module Objectives -
TN 3) To understand of Power transmission.
it 4) To understand of Emergency generators.
5) To understand distribution system configuration.

Understand the Electrical power generator
Recognize how power station.

Know and used Synchronous Generators.
Know the Power transmission.

Know the Emergency generators.

6. Know the distribution system configuration.

Indicative content includes the following.

Module Learning Outcomes
Gyl Balel) @laidl ol yen

vk wn e

Indicative . . ;

Contents e power generator, Structure of electrical power system, Location of power station, Power
A transmission [20 hrs]

OEAW|

Loyl e Conductor materials, Mechanical design of transmission line, Emergency generators, Distribution
Ea— system configuration. [22 hrs]
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Learning and Teaching Strategies ezl elaidl Oloed| il

The main strategy that will be adopted in delivering this module is to encourage students’
Strategies participation in the exercises, while at the same time refining and expanding their critical thinking
skills. This will be achieved through classes, interactive tutorials and by considering types of simple
experiments involving some sampling activities that are interesting to the students.

Student Workload (SWL) Le gael )0 J Ggunma CIlall gyl Josdd!

Structured SWL (h/sem) 49 Structured SWL (h/w) 3
Jadl s CJUall elatiall (gwhyddl Jod) s gl JUal) @laiiall gyl Jase)!

Unstructured SWL (h/sem) 51 Unstructured SWL (h/w) 3
el I CUall elatiall a8 (gwhddl Jod) b gl lall @laiiadl p& (gwhdl Jaell

Total SWL (h/sem) 100

o] I3 CJlall SI1 gyl Jas!

Module Evaluation dewlydl solo)l 0uuss

Time/Number | Weight (Marks) | Week Due AL
Outcome

F H Quizzes 2 10% (20) 5and10 | LO#3- #6

ormative Lab. 1 10% (10) Continuous | Al
assessment -

Projects 1 10% (10) 10 LO #3, #5 and #5

Summative Midterm Exam 2hr 10% (10) 9 LO #1 - #4
assessment Final Exam Yhr 50% (50) 16 All
Total assessment 100%

Delivery Plan (Weekly Syllabus) (5,420 (£ gl 7 lg!
Material Covered
Week 1 | Electrical power generator
Week 2 Structure of electrical power system
Week 3 | Location of power station
Week 4 | Load curve and factors
Week 5 Power transmission
Week 6 | Conductor materials

Week 7 | Parameter of overhead transmission line
Week 8 Mid-term Exam
Week 9 | Mechanical design of transmission line

Week 10 | Distribution inside large building

Week 11 | Constructor defiles of 33/11kV & 11/0.4 kV distribution systems
Week 12 | Emergency generators

Week 13 | Uniterrubtiptible power system (UPS)

Week 14 | Reactive power control in distribution network
Week 15 | Distribution system configuration

Week 16 Preparatory week before the final Exam
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Learning and Teaching Resources
wf)dﬂ\j ‘ql:.lﬂ_)bw

Text

Available in the
Library?

e Electrical Power System / A.E. Guile, W. Paterson
Required Texts e Elements of power system analysis / William D. Stevenson, SR. Yes
e Acourse in electrical power ./ M.L. Soni and P.V. Gupta

Recommended Texts

Websites
Grading Scheme
Olmyl Jalasa
Group Grade el Marks % | Definition
A - Excellent Sl 90-100 Outstanding Performance
B - Very Good [SENVES 80 -89 Above average with some errors
Suc(:;(e)s-slcc-i)gc;up C - Good RVES 70-79 Sound work with notable errors
D - Satisfactory Jowgio 60 - 69 Fair but with major shortcomings
E - Sufficient Jgado 50-59 Work meets minimum criteria
Fail Group FX - Fail (A laadl 08) sl (45-49) More work required but credit awarded
(0-49) F - Fail sl (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 deulyl 8oLl loglas

Module Title Combustion Energy Module Delivery
Module Type S X Theory

I Lecture
Module Code UOBAB0301066 Lab
ECTS Credits 5 O Tutorial

U Practical
SWL (hr/sem) 125 0 Seminar
Module Level UGl Semester of Delivery Six
Administering Department Type Dept. Code College Type College Code
Module Leader Fouad Abdul Ameer Khalaf e-mail msb.fouad.khalaf@uobabylon.edu.ig
Module Leader’s Acad. Title Lecturer Module Leader’s Qualification | Ph.D.
Module Tutor e-mail
Peer Reviewer Name | None e-mail E-mail
Scientific Committee Approval Date 01/06/2023 Version Number | 1.0

Relation with other Modules 5,591 duwlyd)l lgall 2o 4830l

Prerequisite module None Semester

Co-requisites module None Semester

Module Aims, Learning Outcomes and Indicative Contents oLyl Ol gixally eladl z5bsg dewlydll 8ok Colual

1) To study the fuel type, fuel classifications, fuel resources.

2) To study introduction for combustion science, thermodynamics of combustion.

3) Study the flames, alternative fuels and energy systems, burners design, gas

Module Objectives turbine combustor design.

L pal) Balall Calaa 4) Study the combustion appliances-gas, burner-functional requirement of burner-

gas, burner classification.

5) To study chemical reaction in combustion processes.

6) To study the emissions in combustion processes.
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1.

2.

3.

4,

5.

Module Learning 6
Outcomes -
Solel) @laddl Wil yen 8.
EWRIRY] '

9.

10

11

12

13

14

Explain the introduction to the fuel type and fuel combustion technology.

Relate between chemical kinetics of combustion, flames.

Classify fuel according to their types.

Describe basic definition of alternative fuels and energy systems.

Follow new developments in combustion appliances-gas, burner-functional
requirement of burner-gas.

Give information about Chemical equation of combustion.

Define structure exhaust gas analysis.

Define Internal energy of combustion.

Calculate Enthalpy of formation.

. Describe Calorific value of fuel.

. Give information about Efficiency of combustion.

. Chemical composition of pollutants.

. Study the burner, gas turbine combustor design.

. Give information about complete and incomplete combustion.

Indicative Contents

dyolinyl b gaeall

Indicative content includes the following.

Introduction of engineering of combustion. and to understand classifications of fuel
types. Also to learn structures of chemical equations of combustion and how to
maximize the enthalpy of combustion with minimize the pollutants formation [ 20 hr].
study the gas burner design, gas turbine combustor design with Effect of operation
conditions on pollutants formation. [20 hr]

describe Calorific value of fuel. give information about Efficiency of combustion.
Chemical composition of pollutants. give information about complete and incomplete
combustion. [20 hr].

Learning and Teaching Strategies

pedazlly elatll bl

Type something like: The main strategy that will be adopted in delivering this module is to
X encourage students’ participation in the exercises, while at the same time refining and expanding
Strategies their critical thinking skills. This will be achieved through classes, interactive tutorials and by
considering types of simple experiments involving some sampling activities that are interesting to
the students.
Student Workload (SWL)
Structured SWL (h/sem) 64 Structured SWL (h/w) 4
Jadl I CJUall elatiall gyl Jod) s gl Uall @laiiall gyl Jasxd!
Unstructured SWL (h/sem) 61 Unstructured SWL (h/w) 4
Jad)l I CIlall elaiiadl e (gl Jaxxdl b gl CUall @laiiall p& (qwhyldl Ja))
Total SWL (h/sem) 125
et UM LIkl (S (guhy ! ozl
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Module Evaluation
dwlydl 350! s
Time/Number | Weight (Marks) | Week Due Relevant Learning
Outcome
Quizzes 2 10% (10) 5and 10 LO #1, #2 and #10, #11
Formative Assignments 2 10% (10) 2and 12 LO #3, #4 and #6, #7
assessment Projects / Lab. 1 10% (10) Continuous | All
Report 1 10% (10) 13 LO #5, #8 and #10
Summative Midterm Exam 2hr 10% (10) 7 LO #1 - #7
assessment Final Exam 3hr 50% (50) 16 All
Total assessment 100%
Delivery Plan (Weekly Syllabus)
Sl (£l zlgiol
Material Covered
Week 1 Fuels —Introduction, definition, classification, calorific value.
Week 2 Classifications of fuel types, Liquid fuel-Petroleum processing and fractions-manufacture.
Week 3 Calorific Value, Determination of calorific values.
Week 4 Theoretical calculation of calorific value of fuel.
Week 5 Solid Fuels, types, advantage and disadvantages. Liquid fuel, advantage, disadvantage.
Week 6 Combustion, classification of combustion, combustion of carbon, combustion of hydrocarbon.
Week 7 Chemical equation of combustion, complete and incomplete combustion.
Week 8 Air-fuel ratio.
Week 9 Exhaust gas analysis, Dissociation.
Week 10 Internal energy of combustion, enthalpy of combustion.
Week 11 Efficiency of combustion, introduction to pollution.
Week 12 Atmospheric burner design.
Week 13 Constant pressure combustion, Gas turbine combustor design.
Week 14 Constant volume combustion, IC engine combustion.
Week 15 Spark ignition engine, compression ignition engine pollutants.
Week 16 Preparatory week before the final Exam
Learning and Teaching Resources
oyl @ladl jolae
Available in the
Text .
Library?
Required Texts Fuel, combustion and furnaces, by John Griswold. First edition Mc graw- Hill, 1946 Yes
Recommended | An Introduction to combustion concept and application
Texts By Stephen R. Turns, second edition, Mc Graw — Hill, 2000 yes
Websites
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Grading Scheme

Oyl Jalass
Group Grade el Marks % | Definition
A - Excellent sl 90-100 Outstanding Performance
B - Very Good [SENVES 80 -89 Above average with some errors
Su::;gs-slcci)go)up C - Good RVES 70-79 Sound work with notable errors
D - Satisfactory twgie 60 - 69 Fair but with major shortcomings
E - Sufficient Jgade 50-59 Work meets minimum criteria
Fail Group FX - Fail (At laadl 08) sy (45-49) More work required but credit awarded
(0-49) F - Fail sl (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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UGIV — level

Semester — Seven
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Module Information 4wl 83kl loglas

Module Title Control & Measurements in Energy Systems Module Delivery
Module Type C X Theory

[ Lecture
Module Code UOBAB0301071 Lab
ECTS Credits 6 X Tutorial

I Practical
SWL (hr/sem) 150 I Seminar
Module Level UGIv Semester of Delivery Seven
Administering Department Type Dept. Code College Type College Code
Module Leader Hamid Hussain Hadwan e-mail | met.hamed.huss@uobabylon.edu.ig
Module Leader’s Acad. Title Master Module Leader’s Qualification | M.Sc
Module Tutor e-mail
Peer Reviewer Name | None e-mail E-mail
Scientific Committee Approval Date 01/06/2023 Version Number | 1.0

Relation with other Modules 5,391 duwl)ul slgall ao 483l

Prerequisite module Fluid Mechanics Semester
Co-requisites module Engineering Mechanics (Dynamics) Semester
Co-requisites module Engineering Mechanics (Statics) Semester

Module Aims, Learning Outcomes and Indicative Contents oLyl Ol gixally @ladl z5bs dewlydll ol Colual

Module Objectives
Jau) all sald) Calaal

1- Describe units of measure and control systems.

2- Use measuring and control systems tools.

3- Explain purpose of measuring and control systems.

4- Describe methods of measuring and control systems

5-To use the techniques and skills for electrical projects and control systems.
6- Understand the Frequency Response Analysis using Nyquist Plots: Polar plots
7- Understand Stability Analysis

8- To understand Frequency Response Analysis

9- To understand Root locus plots

10- To study the Control Action

11- To study the Proportional Integral Derivative controllers

12- To learn Mathematical Representation

13- To understand Properties of Rotation Matrices

14- To understand Types of Joints and Links
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¢ Design a system, component or process to meet desired needs in electrical engineering.
¢ Measurement of R,L,C ,Voltage, Current, Power factor , Power, Energy.

e Ability to balance Bridges to find unknown values.

¢ Ability to measure frequency, phase with Oscilloscope.

Module ¢ Ability to use Digital voltmeters
Learning ¢ Explain the operation of a relay-based controller.
Outcomes ¢ Understand the concept and purpose of a programmable logic controller (PLC).
el Ol ysee ¢ Understand the hardware and wiring required in a PLC-based system.
Ay 8okl e List the steps that must be taken to make a PLC control system operational.

¢ Understand the basic instructions used in a PLC program.
e Differentiate the ways that a PLC can be programmed.
¢ Understand how PLCs are used with networks.
¢ Explain the purpose and operation of a motion controller.
Indicative content includes the following.
Standards of measurement: Definition and Objectives of metrology, Standards of length-
International prototype meter, Imperial standard yard, Wave length standard, subdivision of
standards, line and end standard, calibration of end bars (Numerical), Slip gauges, Wringing
phenomena, Indian Standards (M-81, M-12), Numerical problems on building of slip gauges. [5
hrs]
System of Limits, Fits, Tolerance and Gauging: Definition of tolerance, Specification in assembly,
Principle of interchangeability and selective assembly limits of size [5 hrs]
Comparators and Angular measurement: Introduction to comparators, characteristics,
classification of comparators, mechanical comparators-Johnson Mikrokator, sigma comparators,
dial indicator, optical comparators-principles, Zeiss
Ultra optimeter, electric and electronic comparators-principles, LVDT, pneumatic comparators,

Indicative back pressure gauges, solex comparators. [5 hrs]

Contents Angular measurements, bevel protractor, sine principle and use of sine bars, sine center, use of

Aol b gieall

angle gauges (numerical on building of angles), clinometers. [5 hrs]

Interferometer and screw thread, gear measurement: Interferometer, interferometry,
autocollimator. Optical flats. Terminology of screw threads [5 hrs]

Measurement of major diameter, minor diameter, pitch, angle and effective diameter of screw
threads by 2-wire and 3-wire methods, best size wire. Toolmaker’s microscope, gear.to.
Terminology, use of gear tooth vernier caliper and micrometer. [5 hrs]

Measurements and measurement systems: Definition, significance of measurement, generalized
measurement system, definitions and concept of accuracy, precision, calibration, threshold,
sensitivity, hysteresis, repeatability, linearity, loading effect. [5 hrs]

System response-times delay. Errors in measurement, classification of errors. Transducers,
transfer efficiency, primary. [5 hrs]

Secondary transducers, electrical, mechanical, electronic transducers, advantages of each type
transducers. [5 hrs]

Frequency Response Analysis using Nyquist Plots: Polar plots [5 hrs]

Nyquist Stability Criterion, Stability Analysis, Relative stability concepts [5 hrs]
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Mathematical Modeling: Transfer function, modeling of mechanical systems, electrical systems,
elctromechanical systems, thermal systems, hydraulic and pneumatic systems, and Analogous
systems: Force voltage, Force current. [5 hrs]
Block Diagrams and Signal Flow Graphs: Block diagram representation, functional block, block
diagram reduction, Signal flow graphs, and Mason’s gain formula. [5 hrs]
Transient and Steady State Response Analysis: Introduction, Standard test inputs, concept of
time constant and its importance in speed of response, analysis of first order and second order
systems, Transient response specifications, System stability analysis - Routh- Hurwitz Criterion. [5
hrs]
Frequency Response Analysis using Bode Plots: Bode attenuation diagrams, Stability Analysis
using Bode plots, and Simplified Bode Diagrams, phase and gain margin. [5 hrs]
Learning and Teaching Strategies
el edadd) Oboed) Al
Type something Like the main strategy that will be adopted in delivering this module is to
X encourage students’ participation in the exercises, while at the same time refining and expanding
Strategies their critical thinking skills. This will be achieved through classes, interactive tutorials and by
considering types of simple experiments involving some sampling activities that are interesting to
the students.
Student Workload (SWL)
Lo gawol V0 J Cgunn LI (gulydl Jozxdl
Structured SWL (h/sem) 94 Structured SWL (h/w) 6
el I3 CIlall elatiall gwhyddl Josd) s gl Ual) @laiall gyl Jase)!
Unstructured SWL (h/sem) 56 Unstructured SWL (h/w) 4
i)l I el elasiall pé bl Jas! Lt gouel Ul @latiall p ooyl Jasdl
Total SWL (h/sem) 150
ol I Il SI1 gwolyld] Josell
Module Evaluation
L -
Time/Number | Weight (Marks) | Week Due LS L
Outcome
Quizzes 2 10% (10) 5and 10 LO #1, #2 and #10, #11
: 2 10% (10 2and 12 LO #3, #4 and #6, #7
Formative Assignments 6(10)
assessment Projects / Lab. 1 10% (10) Continuous All
Report 1 10% (10) 13 LO #5, #8 and #10
: 2hr 10% (10 7 LO #1 - #7
ST Midterm Exam 6 (10)
assessment Final Exam 3hr 50% (50) 16 All
Total assessment 100%
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Delivery Plan (Weekly Syllabus)s,}2d! £ g:d) zlginl)
Material Covered
Week 1 | Standards of measurement: Definition and Objectives

Week 2 | System of Limits, Fits, Tolerance and Gauging

Week 3 | Comparators and Angular measurement

Week 4 | Angular measurements.

Week 5 | Interferometer and screw thread, gear measurement

Week 6 | Measurement of major diameter, minor diameter, pitch, angle and effective diameter of screw threads

Week 7 | Midterm Exam + UNIT-5: Measurements and measurement systems

Week 8 | System response-times delay. Errors in measurement

Week 9 | Definitions and concept of automatic controls, classification of control system.
Week 10 | Open and closed loop systems

Week 11 | Mathematical Modeling

Week 12 | Block Diagrams and Signal Flow Graphs

Week 13 | Transient and Steady State Response Analysis

Week 14 | Frequency Response Analysis using Nyquist Plots

Week 15 | Nyquist Stability Criterion, Stability Analysis, Relative stability concepts

Week 16 | Preparatory week before the final Exam

Delivery Plan (Weekly Lab. Syllabus) el (5 7l

Material Covered
Week 1 Experiment 1: Calibration of Pressure Gauge
Week 2 Experiment 2: Calibration of Thermocouple

Weeks 3-4 | Experiment 3: Calibration of Load cell

Week 5 Experiment 4: Determination of modulus of elasticity of a mild steel specimen using strain gauge
Week 6 None
Weeks 7-9 | Experiment 5: Frequency Response of RC Energy Control Systems
Weeks 10 | Experiment 6: Toolmaker Microscope
Weeks 11-15 | Experiment 7: Determination of modulus of elasticity of a mild steel specimen using strain gauge

Learning and Teaching Resources w)dly eladl jolao

Available in

Text the Library?

1. Mechanical Measurements, Beckwith Marangoni and Lienhard, Pearson

Education, 6th Ed., 2006.

Required 2. Modern Control Engineering, Katsuhiko Ogata, 5th Edition, Prentice Hall of
Texts India Pvt. Ltd., New Delhi

3. Engineering Metrology, I.C. Gupta, Dhapat Rai Publications, Delhi. 2.

Mechanical Measurements, R.K. Jain

Yes

Energy Engineering Department 185




University of Babylon
Faculty of Engineering — Al-Musayab
Energy Engineering Department

1. Industrial Instrumentation, Alsutko, Jerry. D. Faulk, Thompson Asia Pvt. 2002.
2. Engineering Metrology, |.C. Gupta, Dhapat Rai Publications, Delhi. 2. No
Mechanical Measurements, R.K. Jain
https://www.coursera.org/browse/physical-science-and-engineering/mechanical-engineering
Websites https://www.wolframalpha.com/examples/science-and-technology/engineering/control-systems
https://www.coursera.org/browse/physical-science-and-engineering/mechanical-engineering

Recommend
ed Texts

Grading Scheme

Ol lalass
Group Grade el Marks % | Definition
A - Excellent Jlal 90 - 100 Outstanding Performance
B - Very Good [SEevE 80 -89 Above average with some errors
Sut(:;gs-slcz‘):)c;up C - Good NVES 70-79 Sound work with notable errors
D - Satisfactory lawgin 60 - 69 Fair but with major shortcomings
E - Sufficient Jguto 50-59 Work meets minimum criteria
Fail Group FX - Fail (Ao laadl ud) nnly (45-49) More work required but credit awarded
(0-49) F - Fail sl (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
Ayl B3l o glas

Module Title Solar & Wind Energy Module Delivery
Module Type Core X Theory

[ Lecture
Module Code UOBAB0301072 Lab
ECTS Credits 6 Tutorial

I Practical
SWL (hr/sem) Vou I Seminar
Module Level uGlv Semester of Delivery Seven
Administering Department Type Dept. Code College | Type College Code
Module Leader Ali Jaber Abdulhamed e-mail msb.ali.jaber@uobabylon.edu.ig
Module Leader’s Acad. Title Lecturer Module Leader’s Qualification | Ph.D.
Module Tutor e-mail
Peer Reviewer Name e-mail
Scientific Committee Approval Date 01/06/2023 Version Number | 1.0

Relation with other Modules
3! Ayl Slgall ae A8

Prerequisite module None Semester

Co-requisites module None Semester

Module Aims, Learning Outcomes and Indicative Contents
Lol Yl Sbgizmally elaill z8log dhylll 8ol Lol
1) To develop problem solving skills and understanding of solar radiation.
2) To understand of solar radiation.
3) To understand behavior of solar angles.
4) To understand behavior of solar radiation on horizontal & inclined surface.
Module Objectives 5) To understand & solving problems in solar time.
duwlyd! Boladl Bl 6) To develop problem solving skills and understanding of design of solar collectors
7) To develop problem solving skills and understanding Photovoltaic cell .
8) To ability of design PV array.
9) To develop problem solving skills and understanding wind energy.
10) To ability of understanding design wind energy systems.
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Module Learning Outcomes
Lyl B3lal) @l olrySen

Know solar radiation.

Recognize & know what the solar angle.

Know & recognize what the solar time.

Know & recognize the solar collectors.

Know how to select the suitable solar collectors.
Know how to design solar collectors.

Know the behavior of PV cell.

Know how PV cell generate voltage.

. Know how to design PV array.

10. Know & understand wind energy.

11. Know & understand how wind generator doing.
12. Know how to design of wind energy generator.

Lo NOULAWNRE

Indicative

Contents
b giseall
Aol

Indicative content includes the following.

Introduction, Energy Classifications, Solar energy, solar radiation, the sun, Sun—Earth Geometric
Relationship, Extraterrestrial Solar Radiation, Solar Constant, solar time, Local Solar Time, Latitude
angle, Longitude Angle, The Sun Position, Solar altitude angle, Surface azimuth angle, Solar azimuth
angle, Surface Slop, Angle of Incidence, Solar zenith angle, Hour angle, Solar declination angle, Sun-
Path Diagram, Sunrise and sunset times, Translate Hour Angle to Hour Time, Solar radiation on
horizontal surface, Air Mass Ratio, Beam Radiation, Diffuse Radiation, Total Solar Radiation, Solar
radiation on inclined plane, reflected solar radiation, . [25 hrs]
Solar collector systems, solar energy Usage, Solar Collectors classifications,
a) Design of Flat Plat collector (FPC)
Parts of FPC, Type of FPC, Thermal Calculation of (FPC), Absorbed Energy in FPC, Useful Energy
in FPC, FP. Collector Heat-Loss, Overall Heat-loss Coefficient in FPC, Heat removal factor in
FPC, Collector Efficiency Factor of FPC, Fin Efficiency, Collector Efficiency,
b) Ensign of Parabolic Trough collector.
How did the idea of PTC start, receiver tube, Thermal Analysis of (PTC) Heat Removal Factor,
Over-all heat loss coefficient, Collector Efficiency of PTC, Geometry analysis of a PTC, [25 hrs]
Photovoltaic panels (PV), PV Cell, Parts of solar cells, Material types of solar cell, Photovoltaic
Technique, Bifacial & Nonofficial PV Module, Connecting of Solar Cell, Parameters of Solar Cell,
Parts of Photovoltaic System
Design of a PV System, [20 hrs]
Wind energy, Introduction, The wind, Power available in the wind spectra, Wind turbine power
and torque, Classification of wind turbines, Horizontal axis wind turbines, Vertical axis wind
turbines, Aerodynamics of wind turbines, Rotor design, Wind shear, Measurement of wind,
Anemometers, Wind direction, Wind electric generators, Rotor, gear box, Power regulation, Safety
brakes, Safety brakes, Wind farms, Offshore wind farms, Wind pumps. [20 hrs]

Learning and Teaching Strategies

edatlly @hatll ol !

Strategies

The main strategy that will be adopted in delivering this module is to encourage students’
participation in the exercises, while at the same time refining and expanding their critical thinking
skills. This will be achieved through classes, interactive tutorials and by considering types of

simple experiments involving some sampling activities that are interesting to the students.
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Student Workload (SWL)

Structured SWL (h/sem) 94 Struchred SWL (h/w) 6
o)) I3 CIUall elasiall gyl ool e gauel CIUall datiall (guwlyldl Jossll
Unstructured SWL (h/sem) 56 Unstryctured SWL (h/w) 4
Jrad)) I el elasiall pé bl Jasd! e gael CIUall alasiall 4 (gubydl Josdl
Total SWL (h/sem) \o.
sl I3 CIlall S gyl el
Module Evaluation
Ay 3oLl S
Time/Number | Weight (Marks) | Week Due Relevant Learning
Outcome
. Quizzes 10% (20) 4and12 | LO#1- #9
Formative " -
S Project / Lab. 10% (10) Continuous | All
Report 10% (10) 11 LO #1- #11
Summative Midterm Exam 2hr 10% (10) 8 LO #1 - #6
assessment Final Exam Yhr 50% (50) 16 All
Total assessment 100%
Delivery Plan (Weekly Syllabus)
Gl £ zlgial
Material Covered
Week 1 Solar radiation & solar time
Week 2 Solar angle
Week 3 Radiation on Horizontal and inclined plane
Week 4 Design of solar systems, Flat plate collector (FPC)
Week 5 Parabolic trough collector (PTC)
Week 6 Receiver tube in PTC
Week 7 Geometry analysis of PTC
Week 8 Mid-term Exam
Week 9 Photovoltaic Panels PV
Week 10 | Design of PV array
Week 11 | Basics of wind energy conversion
Week 12 | Design of wind generator system, Aerodynamics of wind turbines
Week 13 | Rotor design
Week 14 | Measurement of wind
Week 15 | Wind electric generators
Week 16 Preparatory week before the final Exam
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Delivery Plan (Weekly Lab. Syllabus)

Material Covered

Week 1 Lab 1: Light IV Characteristic Curve Of The Solar Module

Week 2 Lab 2: Dark IV Characteristic Curve Of The Solar Module

Week 3 Lab 3: Photocurrent as a Function Of Angle Incidence Of The Light Source.

Week 4 Lab 4: Photocurrent as a Function of the Distance of the Light Source

Week 5 | Lab5: Effect Of Solar Radiation On The Angle Of Tilt Experimentally

Week 6 | Lab 6: Relationship between Solar Cell Efficiency And Cell Temperature

Learning and Teaching Resources
wf).&ﬂb P.L:.Zﬂ).)l.@.n

Text Available in the
Library?
Required Texts Yes
Recommended Texts | Solar Engineering of Thermal Processes, Photovoltaic and Wind No
Websites http://ndl.ethernet.edu.et/bitstream/123456789/87792/1/A.Duffie%205th%20edition_co
mpressed.pdf
Grading Scheme
Oyl Jalases
Group Grade adkazl| Marks % | Definition
A - Excellent el 90 - 100 Outstanding Performance
B - Very Good [SESNVES 80 -89 Above average with some errors
Su::;gs-slcti)roc;up C - Good NVES 70-79 Sound work with notable errors
D - Satisfactory Lwgie 60 - 69 Fair but with major shortcomings
E - Sufficient Jgute 50-59 Work meets minimum criteria
Fail Group FX - Fail (ddlaall 08) sy | (45-49) More work required but credit awarded
(0-49) F - Fail el (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
Ayl B3l o glas

Module Title Turbomachinery Module Delivery
Module Type S X Theory

O Lecture
Module Code UOBAB0301073 O Lab
ECTS Credits 6 Tutorial

O Practical
SWL (hr/sem) 150 ] Seminar
Module Level uGlv Semester of Delivery Seven
Administering Department Type Dept. Code College Type College Code
Module Leader Aws Akram Mahmood e-mail Aws.al-akam@uobabylon.edu.ig
Module Leader’s Acad. Title Lecturer Module Leader’s Qualification | PHD
Module Tutor e-mail
Peer Reviewer Name | None e-mail E-mail

Scientific Committee Approval Date

Version Number | 1.0

Relation with other Modules
3! Ayl Slgall ae A8

Prerequisite module

Thermodynamics, Fluid Mechanics

Semester

Co-requisites module

NA

Semester

Module Aims, Learning Outcomes and Indicative Contents
Lol Yl Sbgizmally elaill z8log dhylll 8ol Lol

Module Objectives
) sakall Calaal

1- The students will be taught the definition and classification of turbomachinery (and
fluid-machinery) according to various criteria, major types, and similarity relations.

2- A review for the relevant background will be implemented from related modules such
as thermodynamics, fluid mechanics and Gas dynamics.

3- To enable the student to Use velocity vector triangles and 1D analysis to calculate the
geometry, efficiency, and power for radial and axial turbomachines.

4- The students will be taught how to perform Dimensional analysis for a pump.

5- The calculation methods of the isentropic efficiencies of the nozzle diffuser and rotary
machine will be delivered to the student.

6- A detailed study for the types of turbomachines will be taught to the students.
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Module Learning
Outcomes
YNUFNELI FEESE
LRI

At the end of the course the student will be able to ....

1)

2)
3)

4)
5)

6)
7)

Analyze compressible flows and calculate relevant parameters; including stagnation,
static and critical properties and Mach number.

classify the type of the rotary machines and define its components.

read the machinery characteristics curves and identify the operating point of the
machine at design and off-design conditions.

identify the problems in the performance of the machines and suggest a solution to
them, by understanding the behavior of the performance.

design and choose the appropriate rotating speed, mass flow, blade angle and pressure
ratio for the turbomachinery and any operating conditions.

distinguish the faults in the rotary machine theoretically.

perform matching between the interconnect rotary machines (in gas turbine etc.) and
ensure stabilized functionality.

Indicative Contents
Aol b gaeall

Indicative content includes the following:

- Contact hours: 64 hrs.
- Independent Study (preparation for course and review of materials): 70 hrs.
- Independent Study (preparation for class test): 15 hrs.

Learning and Teaching Strategies euadly eladdl Oilxd| il

The main strategy that will be adopted in delivering this module is to encourage students’ participation in the
exercises, while at the same time refining and expanding their critical thinking skills. This will be achieved
through classes, interactive tutorials and by Reformulate complex engineering problems in order to solve them

Strategies (simplifying assumptions, reducing complexity). Also, this may include a conceiving, plan and execute a research
project, based on an analysis of its objectives, existing knowledge and the relevant literature.
Correctly report on design results in the form of a technical report or in the form of a scientific paper. Present
and defend results in a scientifically sound way, by performing seminars.
Student Workload (SWL) le gl ) 0 J Cgume CIlal) gyl Jozxl
Structured SWL (h/sem) 64 Structured SWL (h/w) 5
Jeadll I CIlall elatiall gwhyddl Josd) s gl lal) @laiall gyl Jase)!
Unstructured SWL (h/sem) 36 Unstructured SWL (h/w) 6
Jraddl P Jlal) eaiiadl 4 gyl Joddl L,:.wi lall catiall a2 (ouhdll Jod!
Total SWL (h/sem) 150
el I CIlall S gyl ol

Module Evaluation 4w}yl 8sl]! ouds

As Time/Number | Weight (Marks) | Week Due Rele\(/)aur::;:;nmg
Quizzes 2 10% (10) 5and 10 | LO#1, #2 and #7
Formative Assignments 2 10% (10) 2 and 12 LO #3, #4 and #6, #7
assessment Projects / Lab. NA NA NA NA
Report 1 10% (10) 13 LO #5, #8
Summative Midterm Exam 2hr 20% (10) 7 LO #1 - #7
assessment Final Exam 3hr 50% (50) 16 All
Total assessment 100%
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Delivery Plan (Weekly Syllabus)
Syl (£l zlgiall

Material Covered
Definition and classification of turbomachinery (and fluid-machinery) according to various criteria. Major types of

L turbomachinery. Similarity relations
Review of relevant background
- Basic assumptions.
- Continuity equation, linear and angular momentum theorems.
Week 2 . .
- First and Second Laws of Thermodynamics.
- Bernoulli equation for incompressible flow.
- The stagnation state for incompressible and compressible flows.
Dimensional analysis for the rotating machines |
Week 3 -Flow coefficient, head coefficient, power coefficient, efficiency, similar points, specific speed and specific

diameter, Cordier curve.
-Characteristic curves for pumps, System or load (pipeline) curve, operating point.

Dimensional analysis for the rotating machines |
Week 4 | - Operation at different speeds.
- Operation of more than one pump in parallel and series

Isentropic efficiency definitions
- For nozzles and diffusers (stators).
- For hydraulic turbines and pumps.
- For thermal turbines and compressors.
- Total/total versus total/static efficiency of a thermal turbine.
- Polytropic efficiency of thermal turbines and compressors.
Work transfer in a turbomachine: Euler equation of turbomachinery
Week 6 - Derivation of Euler equation and an alternative form.
- Merging with the First Law of Thermodynamics: The Rothalpy equation and the Bernoulli equation.
Week 7 | Midterm Exam

The Pelton wheel.
Week 8 - Description
- Detailed performance analysis.

Week 5

Centrifugal pumps and fans
- Components
Week 9 - Velocity triangles, slip factor.
- Theoretical head, actual head and hydraulic efficiency.
- Various losses, overall efficiency.

Centrifugal compressors
- Inlet and outlet velocity triangles.
Week 10 - The h-s diagram of the compression process.
- Total/total pressure ratio.
- Maximum Mach numbers in the rotor and stator (diffuser).
Steam turbines
Week 11 - Description and definition of a stage.
- Detailed performance analysis.
Axial-flow gas turbines
- Description and definition of a stage.
- Definition of performance parameters: Flow coefficient ¢, stage loading coefficient ), stage reaction °R,
enthalpy loss factors As and A, total/total and total/static stage efficiencies ny and ns.

Week 12
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Axial-flow gas turbines

- Performance analysis (direct problem): Derivation of relationships for §, °R, ny and n.

Week 13 - Indirect (or design) problem: Derivation of relationships for flow angles for specified ¢, ¥ and °R and
sketching the stator and rotor blade rows.

- Stage pressure ratio and maximum absolute and relative Mach numbers.
Week 14 | Operating conditions and system analysis.
Week 15 | Turbine-Compressor Matching
Week 16 | Preparatory week before the final Exam

Learning and Teaching Resources
U"‘fJ“UJ‘ﬁ M‘).}L@O

Text Available in
the Library?
Required Texts Fluid Mechanics and Thermodynamics of Turbomachinery 7th Edition, Dixon No
q and Hall, Elsevier Science & Technology, ISBN: 978-0-12- 415954-9.
1- Fluid Mechanics and Thermodynamics of Turbomachinery 7th Edition,
Dixon and Hall, Elsevier Science & Technology, ISBN: 978-0-12- 415954-9.
2- Gas Turbine Theory 6th Ed, Saravanamuttoo, Rogers, Cohen and Straznicky,
ISBN-10: 0132224372 .
Recommended | 3- Compressor aerodynamics, Cumpsty, Krieger Publishing Company, ISBN: No
Texts 9781575242477 .
4- Mechanics of Fluids 7th ed., White, published by McGraw-Hill, ISBN13: 978-
0077422417.
5- Thermodynamics: an Engineering Approach, YA Cengel and MA Boles,
McGraw Hill
Websites https://www.infobooks.org/free-pdf-books/engineering/fluid-mechanics/
https://www.academia.edu/20207960/Fluid Mechanics Textbook
Grading Scheme
CJL?)JJ\ blhxe
Group Grade aaxd| Marks % | Definition
A - Excellent el 90 - 100 Outstanding Performance
B - Very Good [SESNVES 80 -89 Above average with some errors
Su:;gs_sl(‘i;;)c;up C - Good NVES 70-79 Sound work with notable errors
D - Satisfactory Jowgio 60 - 69 Fair but with major shortcomings
E - Sufficient Jgute 50-59 Work meets minimum criteria
Fail Group FX - Fail (Aol ud) sy (45-49) More work required but credit awarded
(0-49) F - Fail el (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
Ayl B3l o glas

Module Title Energy Management and Economics Module Delivery
Module Type C X Theory

] Lecture
Module Code UOBAB0301074 O Lab
ECTS Credits o Tutorial

[ Practical
SWL (hr/sem) 125 ] Seminar
Module Level uGlv Semester of Delivery Seven
Administering Department Type Dept. Code College Type College Code
Module Leader Ahmed Reyadh Radhi e-mail | met.ahmed.riadh@uobabylon.edu.ig
Module Leader’s Acad. Title Lecturer Module Leader’s Qualification | Ph.D
Module Tutor e-mail
Peer Reviewer Name | None e-mail E-mail
Scientific Committee Approval Date 01/06/2023 Version Number | 1.0

Relation with other Modules
3! Ayl Slgall ae A8

Prerequisite module None Semester

Co-requisites module None Semester

Module Aims, Learning Outcomes and Indicative Contents
Lol Yl Sbgimally @laidl z5L5g Ayl 8oladl LBl

1- Introduction of Energy Management and Economics. and why it needed to study. In
addition to understand classifications of Energy Management and Economics aspects.

2- The necessity of energy management concepts and scope of energy management at
practical field.

3- The key economic concepts associated with the justification and evaluation of

engineering projects and processes are introduced in this course.

Basics cost estimation, cash flow analysis, and profitability determination.

5- Introduction to Benefit Study, Plant Layout, Handling, Work and Time Study, Motion
Study

6- Understanding of engineering management aspects that enable the engineer to operate
the engineering projects successfully.

7- Introduction to decision supporting system modules that each engineer use it in
engineering fields.

Module Objectives |,
ol ) sald) Calaal
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1- Getting knowledge of energy management, energy audit, and energy audit process

2- Introduction of energy use and distribution, billing rate structures, peak demand management,
load factor, specific cost

3- Concepts related to energy conservation opportunities, energy measurements, energy
information systems

4- Engineering project, project life cycle, reasons for project failure.

5- Financial management, financing energy management projects, financing categories,

Module ,engineering economics, cash flow diagram.

6- Monitoring and controlling costs, material purchase control, labour cost control, suppliers or
subcontractor cost control, equipment cost control, others cost.

L 7- Profit & contribution margin, engineering economic measures and principles, time value of

“fl’““ u%”“’ money, interest rate (i), inflation.

At liEs 8- Present worth and future worth, annual worth analysis, arithmetic gradient factors (G).

9- Calculation of project capital recovery, breakeven concept, and depreciation.

10- The network analysis,

11- Linear programming,

12- The inventory models

13- Transportation model

14- Total Quality, Management (TQM), Quality Control ( Measurements and Specifications,
Quality Concepts,, Economics Of Quality, Numerical Methods Of Quality Control

Learning
Outcomes

Indicative content includes the following.

e Getting knowledge of energy management, energy audit, and energy audit process,
Introduction of energy use and distribution, billing rate structures, peak demand management,
load factor, specific cost, Concepts related to energy conservation opportunities, energy
measurements, energy information systems. Engineering project, project life cycle, reasons for

Indicative project failure. Financial management, financing energy management projects, financing
categories, ,engineering economics, cash flow diagram. [ 20 hr]

e Monitoring and controlling costs, material purchase control, labour cost control, suppliers or

GolayYl Ol gieall subcontractor cost control, equipment cost control, others cost, project profit, profit
equations. Profit & contribution margin equations, breakeven concept, engineering economic
measures and principles, time value of money, interest rate (i), inflation. Present worth and
future worth, annual worth analysis, arithmetic gradient factors (G). calculation of capital
recovery. [20 hr]

e The network analysis, Linear programming, The inventory models, Transportation model,
Depreciation. [ 20 hr].

Contents

Learning and Teaching Strategies
el @dadd) Oboed] Al
Type something like: The main strategy that will be adopted in delivering this module
is to encourage students’ participation in the exercises, while at the same time
refining and expanding their critical thinking skills. This will be achieved through
classes, interactive tutorials and by considering types of simple experiments involving
some sampling activities that are interesting to the students.

Strategies
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Student Workload (SWL)
l.C_s.g.w\ Vol S gwx0 g.,JUa.U L;wbu\ﬂ d.x;d\
Structured SWL (h/sem) 64 Struchred SWL (h/w) 4
)l I CJlall elaiiad| (qwhyud! Jod! b gl CIUall @latiadl golyl)] Jaxr)!
Unstructured SWL (h/sem) 61 Unstr:.lctured SWL (h/w) 4
el INs JUall elatiedl pe (quhyll Josd) b gl CJUall @latiadl e (ol l)l Jasxd!
Total SWL (h/sem) 125
sl UM CIlall (SI1 gwhydl ol
Module Evaluation
)l B3Lad) @S
Time/Number | Weight (Marks) | Week Due I LT
Outcome
Quizzes 2 10% (10) 3and 15 LO #1, #2 and #10, #11
Formative Assignments 2 10% (10) 2 and 15 LO #3, #4 and #6, #7
assessment Projects / Lab. 1 10% (10) Continuous | All
Report 1 10% (10) 13 LO #5, #8 and #10
Summative Midterm Exam 2hr 10% (10) 7 LO #1 - #7
assessment Final Exam 3hr 50% (50) 16 All
Total assessment 100%

Delivery Plan (Weekly Syllabus)
Syl (£l zlgiall

Material Covered

Week 1 | Energy management principles.

Week 2 | Energy use and distribution management.
Week 3 | Energy conservation opportunities.

Week 4 | Engineering project, project life cycle, reasons for project failure
Week 5 | Financial management,

Week 6 | Monitoring and controlling costs

Week 7 | Profit & contribution margin

Week 8 | engineering economic measures and principles
Week 9 | Key economic factors

Week 10 | Midterm Exam

Week 11 | The network analysis

Week 12 | Linear programming,

Week 13 | The inventory models

Week 14 | Transportation model

Week 15 | TQM

Week 16 Preparatory week before the final Exam
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Learning and Teaching Resources
oyl @ladl jolae
Text Available in the
Library?
1- Kanoglu, M., & Cengel, Y. A. (2020). Energy efficiency and management for
Required engineers. McGraw-Hill Education. No
Texts 2- Doty, S., & Turner, W. C. (2004). Energy management handbook. Crc Press.
3- Operation Research, Hamdy Taha
R::g';emx:: ENGINEERING ECONOMY — Seventh Edition, Leland Blank , P. E., 2012 No
Websites
Grading Scheme
Olmydl Jalass

Group Grade adal Marks % | Definition

A - Excellent el 90 - 100 Outstanding Performance

B - Very Good [SEevE 80 - 89 Above average with some errors
Su;:;gs-slGo:)o)up C - Good NVES 70-79 Sound work with notable errors

D - Satisfactory lawgin 60 - 69 Fair but with major shortcomings

E - Sufficient Jgutn 50 - 59 Work meets minimum criteria

Fail Group FX - Fail (ol 08) sy | (45-49) More work required but credit awarded
(0-49) F - Fail ol (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
Ayl B3l o glas

Module Title Energy and Environment Module Delivery
Module Type Core X Theory

] Lecture
Module Code UOBAB0301075 O Lab
ECTS Credits 4 O Tutorial

I Practical
SWL (hr/sem) 100 ] Seminar
Module Level uGlv Semester of Delivery Seven
Administering Department Type Dept. Code College Type College Code
Module Leader Mohand Jaber Yasir e-mail | msb.mohanad.yasir@uobabylon.edu.igq
Module Leader’s Acad. Title Lecturer Module Leader’s Qualification | M.Sc.
Module Tutor e-mail
Peer Reviewer Name | None e-mail E-mail
Scientific Committee Approval Date 01/06/2023 Version Number | 1.0

Relation with other Modules
3! Ayl Slgall ae A8

Prerequisite module None Semester

Co-requisites module None Semester

Module Aims, Learning Outcomes and Indicative Contents
Lol Yl Sbgimally @laidl z5L5g Ayl 8oladl LBl

1) To study the fundamentals of environmental pollution and classification of it .
2) To understand the air pollution including its sources , effects, and how to control it
3) To study the solid wastes management including its sources , classification , and
Module Objectives disposal of it .

Al Al salall Calaal 4) To understand the water pollution including its sources , classification , effects , and

how to control it .

5) To study the noise pollution including its sources and how to control it .
6) To study the natural and artificial lightning
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Module Learning
Outcomes
8olell elaxdl il y3eo
EWNIN

1- Define environmental pollution and know about units of measurements.
2- Explain material balance and fundamentals of energy.

3- Classify the pollution.

4- Describe the air pollution and control methods.

5- Illustrate sources of air pollution and its effects.

6- Give information about sampling measurement and analysis of air pollutants.
7- Define and classify solid waste management.

8- Explain solid waste disposal options.

9- Manage the toxic wastes.

10-Describe the water pollution and its sources.

11-Classify water pollutants and their effects.

12-Give information about laws and standards of water pollution.
13-lllustrate the noise pollution and its sources.

14- Give information about methods of control of noise pollution.

15- Explain natural and artificial lightning.

Indicative Contents | e

dyolinyl b gaall o

Indicative content includes the following.

Introduction of environmental pollution , Sl units, basics of material balance, energy
fundamentals , studying air pollution ( sources, effects, control) [ 10 hr].

Studying solid wastes management ( sources, disposal options ), and water pollution (sources,
effects, control, standards ) [10 hr]

Studying noise pollution ( sources, control ) and natural & artificial lightning [ 10 hr].

Learning and Teaching Strategies ezl eladl Ol

The main strategy that will be adopted in delivering this module is to encourage students’
Strategies participation in the exercises , while at the same time refining and expanding their critical
thinking skills . This will be achieved through classes , interactive quizes and by considering types
of thoughts involving some sampling activities that are interesting to the students .
Student Workload (SWL) le gl ) 0 J Cgume CIlal) gyl Jozel
Structured SWL (h/sem) 34 Struct‘ured SWL (h/w) )
Jadll I LIl elaiall gl Joe! Lee geuel IUall edaziall gulyld] Josell
Unstructured SWL (h/sem) 66 Unstr!.lctured SWL (h/w) 4
Jadll g5 LIl elasiall p oyl Jasdl Lt gouel Ul @latiall p ooyl Jasndl
Total SWL (h/sem) 100
sl UM LIl (ST (guhy ! ol

Module Evaluationdws)ud! 8sled! euss

As Time/Number | Weight (Marks) | Week Due Rele\(/)aur;g:;nmg

Quizzes 2 20% (20) 5and 10 LO #1- #5 and #6 - #10
Formative Assignments
assessment Projects / Lab.

Report 1 20% (20) 14 LO #11 - #14
Summative Midterm Exam 2hr 10% (10) 7 LO #1 - #7
assessment Final Exam 3hr 50% (50) 16 All
Total assessment 100%
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Delivery Plan (Weekly Syllabus)

L”S‘).b.g" ucﬁ“"“lﬂ CL@.&.QJ‘
Material Covered
Week 1 | Introduction to environmental pollution
Week 2 | Material balance and energy fundamentals
Week 3 | Classification of pollution
Week 4 | Air pollution and control methods
Week 5 | Sources and effects of air pollutants
Week 6 | Sampling measurement and analysis of air pollutants
Week 7 | Solid wastes management — sources and classification - (Midterm Exam)
Week 8 | Solid waste disposal options
Week 9 | Toxic waste management
Week 10 | Water pollution — sources o water pollutants
Week 11 | Classification and effects of water pollutants
Week 12 | Water pollution laws and standards
Week 13 | Environment for comfort living and working
Week 14 | Natural and artificial lightning
Week 15 | Noise pollution
Week 16 | Preparatory week before the final Exam

Learning and Teaching Resources ) iy aladll jolae

Text Available in the
Library?
Required Texts Gil.bert M Masters, Introduction to Environmental Engineering and Science, Yes
Third Edition , 2014 .
Reco_r;;T;nded Lee C. C., Environmental Engineering Dictionary , Fourth Edition, 2005 No
Websites www.sciencedirect.com
Grading Scheme wl>)Wl lalass
Group Grade adkazl| Marks % | Definition
A - Excellent el 90 - 100 Outstanding Performance
B - Very Good [SESNVES 80 -89 Above average with some errors
Su::;gs-sl(;:)c;up C - Good NVES 70-79 Sound work with notable errors
D - Satisfactory Lwgie 60 - 69 Fair but with major shortcomings
E - Sufficient Jgutn 50-59 Work meets minimum criteria
Fail Group FX - Fail (ddlaall 08) cly | (45-49) More work required but credit awarded
(0-49) F - Fail el (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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UGIV - level
Semester — Eight
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Module Information 4wl 83kl loglas

Module Title Power Plants Module Delivery
Module Type Core X Theory

O Lecture
Module Code UOBAB0301081 Lab
ECTS Credits 6 Tutorial

O Practical
SWL (hr/sem) 150 ] Seminar
Module Level uGIv Semester of Delivery Eight

Administering Department Type Dept. Code College Type College Code
Module Leader Aws Akram Mahmood e-mail aws.al-akam@uobabylon.edu.ig
Module Leader’s Acad. Title Lecturer Module Leader’s Qualification | PHD
Module Tutor e-mail
Peer Reviewer Name | None e-mail E-mail
Scientific Committee Approval Date Version Number | 1.0

Relation with other Modules ;391 &yl slgall 2o 4831
TGRS ':\'Zgir;(;:\s/?earmics, Fluid Mechanics, Turbomachinery, ——— )
Co-requisites module NA Semester

Module Aims, Learning Outcomes and Indicative Contents
Lola)Yl ©bgizally elaidl 75L5g dwhydl 55ladl 31U

Module 4)

Objectives
salal) sl 5)

el )

8)

To study the power generation scenario, the components of thermal power plant, improved
Rankin cycle, Cogeneration cycle.

To understand details of steam condensing plant, analysis of condenser, the environmental
impacts of thermal power plant, method to reduce various pollution from thermal power plant.
To study layout, component details of hydroelectric power plant, hydrology and elements.

To understand components; layout of diesel power plant, components; different cycles ;
methods to improve thermal efficiency of gas power plant

To understand components; layout of gas turbine power plant, components; different cycles;
methods to improve thermal efficiency of the power plant.

To study the working principle, construction of power generation from non-conventional sources
of energy such as gas turbine power plants

To learn the different instrumentation in power plant and basics of economics of power
generation.

To lean the general Powerplant Maintenance
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At the end of the course the student will be able to ....
1. Describe the power generation scenario, the layout components of thermal power plant and
analyze the improved Rankin cycle, Cogeneration cycle.

Module 2. Analyze the steam condensers, recognize the environmental impacts of thermal power plant and
Learning method to control it.

Outcomes | 3. Recognize the layout, component details of hydroelectric power plant gas turbine power plant.
el Ol>y2e | 4. Realize the details of diesel power plant, gas power plant and analyze gas turbine power cycle.
dwwhdl 8ol | 5. Emphasize the fundaments of non-conventional power plants.

6. Describe the different power plant electrical instruments and basic principles of economics of

power generation.
7. Predict and suggest solution to the faults that would happens in the power plants
Indicative | Indicative content includes the following:

Contents - Contact hours: 64 hrs.
CAIPVEN]] - Independent Study (preparation for course and review of materials): 70 hrs.
dalayYl - Independent Study (preparation for class test): 15 hrs.

Learning and Teaching Strategies eulxily eladdl Ol il

The main strategy that will be adopted in delivering this module is to encourage students’ participation in the
exercises, while at the same time refining and expanding their critical thinking skills. This will be achieved
. through classes, interactive tutorials and by Reformulate complex engineering problems in order to solve those
Strategies (simplifying assumptions, reducing complexity). Also, this may include a conceiving, plan and execute a research
project, based on an analysis of its objectives, existing knowledge and the relevant literature.
Correctly report on design results in the form of a technical report or in the form of a scientific paper. Present
and defend results in a scientifically sound way, by performing seminars.
Student Workload (SWL) le gl )0 J Gguumo CIlall (guhll Jozxl
Structured SWL (h/sem) 94 Structured SWL (h/w) 6
Jeadll I CIlall elatiall gwhyddl Josdl s gl Ual) @laiall gyl Jase)!
Unstructured SWL (h/sem) 56 Unstructured SWL (h/w) 4
Jraddl P Jlal) eaiadl ae gyl Joddl L,.cj,ui Al clatiall pe (guhdll Jod!
Total SWL (h/sem) 150
il I3 CIlall S (gl Joe!
Module Evaluation 4w}y 8sl]! ouds
. . Rel t L i
Time/Number | Weight (Marks) | Week Due elevant Learning
Outcome
Quizzes 2 10% (10) 5and 10 LO #1, #2 and #7
Formative Assignments 2 10% (10) 2 and 12 LO #3, #4 and #6, #7
assessment Projects / Lab. 4 10% (10) Whole sem.
Report 1 10% (10) 13 LO #5, #8
Summative Midterm Exam 2hr 20% (10) 7 LO #1 - #7
assessment Final Exam 3hr 50% (50) 16 All
Total assessment 100%
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Delivery Plan (Weekly Syllabus)
Syl (£l zlgiall

Material Covered
Week 1 | Introduction steam power plants Type of cycles

Improving the efficiency of steam power plants Open feed water heater, Close feed water heater, Regenerative

Week 2
cycles

Week 3 | Steam generators, Method of improving boilers performance
Week 4 | Draught System
Week 5 | Steam Condenser and Circulating Water Systems & cooling towers

Week 6 | Gas Turbine components

Week 7 | Construction and plant layout with auxiliaries

Week 8 | Reheater and regenerators

Week 9 | Combined cycle power plants and exam

Week 10 | Power from Non-Conventional Sources
Week 11 | Hydroelectric Power Plant

Week 12 | Nuclear Power Plants

Week 13 | Geothermal power plants

Week 14 | Environmental Aspects of Power Station

Week 15 | Instrumentation, equipment and maintenance in Power Station

Week 16 | Preparatory week before the final Exam

Delivery Plan (Weekly Lab. Syllabus)

ickal ,_;—W)H zlel!
Material Covered
Week 1 To study the boilers and their accessories and mountings
Week 2 To study the working of impulse and reaction steam turbines

Weeks 3-4 | To prepare heat balance sheet for given boiler
Week 5 To find power output & efficiency of gas turbine
Week 6 To find power output & efficiency of a steam turbine

Weeks 7-9 Reports Submission and discussion

Week 10 To study cooling tower and find its efficiency

Weeks 11-15 | Calibration of Thermometers and pressure gauges.

Learning and Teaching Resources
oedlg ‘qla.ﬁb.)b,a.n

Text Available in the
Library?
Required Texts | Power plants engineering, R. K 2015 No
Recommended 6- Applied thermodynamics for engineering technologies, Eastop, 5" ED No
Texts
Websites
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Grading Scheme

Oyl Jalass
Group Grade geRvil Marks % Definition
A - Excellent Jlal 90 - 100 Outstanding Performance
B - Very Good [BESNVES 80-89 Above average with some errors
Su;:;gs-slcci)roc;up C - Good NVES 70-79 Sound work with notable errors
D - Satisfactory wgie 60 - 69 Fair but with major shortcomings
E - Sufficient Jgutn 50-59 Work meets minimum criteria
Fail Group FX — Fail (dxdlaall 8) sy | (45-49) More work required but credit awarded
(0-49) F - Fail ol (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
Ayl B3l o glas

Module Title Energy storage systems Module Delivery
Module Type Core X Theory

I Lecture
Module Code UOBAB0301082 Lab
ECTS Credits 6 Tutorial

I Practical
SWL (hr/sem) Vo O Seminar
Module Level uGIv Semester of Delivery Eight
Administering Department Type Dept. Code College | Type College Code
Module Leader | Watheq Naser Hussein e-mail | met.watheg.naser@uobabylon.edu.iQ
Module Leader’s Acad. Title Lecturer Module Leader’s Qualification | Ph.D.
Module Tutor e-mail
Peer Reviewer Name e-mail
Scientific Committee Approval Date 01/06/2023 Version Number | 1.0

Relation with other Modules
3! Ayl Slgall ae A8

Prerequisite module Heat Transfer Semester five

Co-requisites module None Semester

Module Aims, Learning Outcomes and Indicative Contents
Lola)Yl ©bgizally elaidl 75L59 Ayl 85ladl 31U

1.to get overview about the storage of energy

2.to learn how deal with thermal Energy storage

3.to learn about PCM using an means of energy storage
4.to learn about how to store energy in battery

5.to differentiate about the best way to store energy

Module Objectives
Gyl okl LBl

1) To learn the reasons of storing energy
2) To learn the types of storing energy and the differences among them
Module 3) To learn how to apply physics in different fields especially those with practical nature.
Learning 4) To combine the lab with the theory
Outcomes 5) To understand how to make measurement in concern and how to deal with te arising problems.
‘ul’.ﬂ\ Oley5e | 6)  Tolearn how to compare all types of storages and how to choose the best
duwlyd) B3l 7) To select the most powerful technique that could be used in Iraq practically
8) To learn how to solve and problem arising from any type theoretically.
9) To couple energy storage with other physics such as computer programming and economic considerations
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Indicative content includes the following.

indicati e Types of storages and thermal energy storage. [20 hrs]

NCICATIVE 1 & Electrical storage and application, capacitors and batteries. [15 hrs]

Contents . L

bamdl | ® Mechanical energy storage, CAES application and hydropower storage. [15 hrs]
%;L&)N| e Hydrogen as an energy carriers and how capture [5 hrs]

: - e Energy storage in biofuel system [10 hrs]

e Chemical storage and how to use new materials for storing . [10 hrs]

Learning and Teaching Strategies ezl elaidl Ol il
The main strategy that will be adopted in delivering this module is to encourage students’
Strategies | participation in the exercises, while at the same time refining and expanding their critical thinking
skills. This will be achieved through classes, interactive tutorials and by considering types of simple
experiments involving some sampling activities that are interesting to the students.

Student Workload (SWL) e gl )0 J Gguumo CIlall (guhll Jozsl

Structured SWL (h/sem) 79 Structured SWL (h/w) 5
el I CJUall elatiall gwhddl Josd) s gl Ual) @laiiall gyl Jase)!

Unstructured SWL (h/sem) 71 Unstructured SWL (h/w) 5
el I CIUall elatiall a8 (gl Josd) b gl Jlall @laiiadl p& (gwhdl Jaell

Total SWL (h/sem) Vo

Jradl M Il SI1 gwyld] Joell )

Module Evaluation

L :
Time/Number | Weight (Marks) | Week Due S LT
Outcome

F - Quizzes 2 10% (20) 5and10 | LO#1- #5

ormative Lab. 1 10% (10) Continuous | All
assessment

Report 1 10% (10) 13 LO #6, #7 and #9

Summative Midterm Exam 2hr 10% (10) 7 LO#1-45
assessment Final Exam Yhr 50% (50) 16 All
Total assessment 100%

Delivery Plan (Weekly Syllabus) ,2J! (£ sdl zlgio]!
Material Covered
Week 1 Introduction and difinition
Week 2 Thermal energy storage
Week 3 Thermal energy storage

Week 4 Thermal energy storage
Week 5 Hydroelectric storage
Week 6 Mechanical storage

Week 7 Mechanical storage
Week 8 Bioenergy storage
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Week 9 Chemical energy storage
Week 10 Chemical energy storage
Week 11 Chemical energy storage
Week 12 | Hydrogen energy storage

Week 13 Hydroelectric storage

Week 14 | Materials in energy storage

Week 15 | Comparisons of all type of energy storage
Week 16 Preparatory week before the final Exam

Delivery Plan (Weekly Lab. Syllabus) szl (£ 5dl zlgin]!

Material Covered

Week 1 Lab 1: Storage of energy using water
Week 2 Lab 2: Pcm as an Energy storage
Week 3 Lab 3: Capacitors and batteries
Week 4 Lab 4: Hydropower Energy storage
Week 5 Lab Exam

Learning and Teaching Resources w)dly eladl jolao

Text Available in
the Library?
Required Texts Energy Production, Conversion, Storage, Conservation, and Coupling by Yasar Dimirel no
Recommended Texts | Energy Storage: Systems and Components no
Websites | https://www.taylorfrancis.com/books/mono/10.1201/b22265/energy-storage-alfred-rufer
Grading Scheme
Oyl Jalases
Group Grade el Marks % Definition
A - Excellent el 90 - 100 Outstanding Performance
B - Very Good [SESNVES 80 -89 Above average with some errors
Suc(:;(e)s-slcz‘):)o)up C - Good NVES 70-79 Sound work with notable errors
D - Satisfactory Lwgie 60 - 69 Fair but with major shortcomings
E - Sufficient Jgsda 50-59 Work meets minimum criteria
Fail Group FX - Fail (Ao laodl ud) nnly (45-49) More work required but credit awarded
(0-49) F - Fail ol (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
Ayl B3l o glas

Module Title Design of energy systems by computer Module Delivery

Module Type Core I Theory
Lecture

Module Code UOBABO0301083 0 Lab

ECTS Credits 6 O Tutorial
Practical

SWL (hr/sem) 150 ] Seminar

Module Level uGIv Semester of Delivery Eight

Administering Department Type Dept. Code College Type College Code
Module Leader Ali Mohammed ljam e-mail ali.ijam@uobabylon.edu.igq
Module Leader’s Acad. Title Lecturer Module Leader’s Qualification | Ph.D.
Module Tutor e-mail
Peer Reviewer Name | None e-mail E-mail
Scientific Committee Approval Date 01/06/2023 Version Number | 1.0

Relation with other Modules

3V duly ! 3l gl o A8

Prerequisite module None Semester
Co-requisites module None Semester

Module Aims, Learning Outcomes and Indicative Contents
Lol Yl Sbgizmally elaill z8log dhylll 8ol Lol

Module
Objectives
8alall Calual

IR

Establishing a basis for designing and developing sustainable energy systems.
Gain an understanding of how equations are derived and transformed into numerical representations.

Create visually appealing designs that can be used in a variety of situations by understanding the
fundamental principles of design.

Demonstrate a solid understanding of energy systems and mathematical modeling.

Understand how solar photovoltaic (PV) systems work, and how they power appliances, lights, and
other electrical devices.

Develop a deeper understanding of how to create models and choose the most effective strategy for
solving the problem.

Learn how to select and design an appropriate energy system for an application with a computer.
Acquire a deep understanding of energy system performance through software prior to installation.
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Module Learning
Outcomes
8olell elasdl il yseo
EWNIN

Understanding the basic concepts and definitions in any field of study.

Recognizing the energy systems that are necessary for designing and developing
sustainable energy sources.

Having a solid knowledge of mathematical modeling associated with energy systems.
Being familiar with a solar PV system that can be designed to meet an individual's
needs and energy requirements for years to come.

Being able to interpret the results and develop creative approaches to adjusting
energy systems through design engineering principles.

Understanding the requirements, design principles, materials, and components and
developing an efficient heat exchanger system.

Having the knowledge of how to design a solar energy-powered water heating system
with the aid of a computer.

Indicative Contents

Aol b gaeall

Indicative content includes the following.

Some basic concepts and definitions about energy systems and definition of
engineering design and analysis examples, how to create effective designs based on
the fundamentals of design, what considerations need to be taken for a design, how
different equations are applied to various problems, and how to properly discretize,
introduce and design a PV system, the type of PV panels and how many panels are
required, what is the size of the inverter and battery, and the type of electrical load to
be supplied from the system. [25 hr]

Understand wind energy resources, and design systems by selecting the appropriate
components, how to create battery thermal management systems that are efficient
and reliable, utilizing the right material selection and configuration for batteries, how
to effectively use modeling techniques to create meaningful results, how numerical
methods are used to solve a variety of engineering problems, wind energy resources,
and systems, selecting the appropriate components for the system. Having an in-
depth understanding of thermal modeling for different energy systems. [ 25 hr]
Proper sizing and design of cooling equipment such as size and type to ensure
maximum cooling efficiency, designing heat exchanger systems: fluid type,
temperature, size, flow rate, and space available, designing solar water heating
systems, amount of water required with available solar energy, what kind of energy
storage is suitable, liquid or solid, external or internal, design and analysis.  [25 hr]

Learning and Teaching Strategies

ealatlly @harll sl !

This module is designed to encourage students to participate in the exercises, while
simultaneously improving and expanding their critical thinking abilities. The exercises are
designed to challenge and stimulate students, allowing them to become more confident in their

Strategies abilities. Through these activities, students will be able to better apply their critical thinking skills

to real-world situations. Classes, interactive tutorials, and simple experiments involving sampling
activities that are interesting to students will be used to accomplish this goal. These activities will
also help students develop effective problem-solving skills and creativity and they will be able to
gain insights into their own potential and how to use it to their advantage.
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Student Workload (SWL)

Structured SWL (h/sem) 79 Struchred SWL (h/w) 5
Jrad)l I CJUall elaiia| (qwhyud! Jod! b gl CIUall @laiiadl golyl)l Jaxr)!
Unstructured SWL (h/sem) 71 Unstryctured SWL (h/w) 5
Jrad)) I el elasiall pé bl Jasd! e gael CIUall alasiall 4 (gubydl Josdl
Total SWL (h/sem) 150
sl UM LIl (SI1 (guhydl ol
Module Evaluation
oyl BoLed! 03
Time/Number | Weight (Marks) | Week Due I LT
Outcome
Quizzes 2 10% (10) 5and 10 LO #1, #2 and #10, #11
Formative Assignments 2 10% (10) 2and 12 | LO #3, #4 and #6, #7
assessment Projects / Lab. 1 10% (10) Continuous | All
Report 1 10% (10) 13 LO #5, #8 and #10
Summative Midterm Exam 2hr 10% (10) 7 LO #1 - #7
assessment Final Exam 3hr 50% (50) 16 All
Total assessment 100%

Delivery Plan (Weekly Syllabus)

Sl £9rudl 7ol
Material Covered
Week 1 Introduction to energy systems
Week 2 Basic considerations in design
Week 3 Governing equations and discretization methods

Week 4 Solar PV system design using MATLAB
Week 5 Solar PV system design using Simulink

Week 6 Developing wind power systems using MATLAB and Simulink |

Week 7 Developing wind power systems using MATLAB and Simulink Il
Week 8 Thermal modeling

Week 9 Design battery thermal management systems using Simulink
Week 10 Design of cooling equipment

Week 11 Design of heat exchanger system |
Week 12 Design of heat exchanger system Il

Week 13 Design of a solar energy driven water heating system

Week 14 Design of thermal energy storage system
Week 15 Revision and Project

Week 16 Preparatory week before the final Exam
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Learning and Teaching Resources
U"‘me‘ﬁ M|)3L¢u
Text Available in the
Library?
. . rd

Required Texts Hodge, B.K., & Taylor, R.P. (1999). Analysis and Design of Energy Systems (3 Yes

ed.): Prentice Hall.
Recommended | Jaluria, Y. (2007). Design and Optimization of Thermal Systems (2" ed.): CRC No

Texts Press.
Websites
Grading Scheme
Ol lalase

Group Grade el Marks % | Definition

A - Excellent el 90 - 100 Outstanding Performance

B - Very Good [SESNVES 80-89 Above average with some errors
Su;:;gs-slGo:)o)up C - Good da 70-79 Sound work with notable errors

D - Satisfactory Jwgio 60 - 69 Fair but with major shortcomings

E - Sufficient Jgute 50 -59 Work meets minimum criteria

Fail Group FX — Fail (A laodl ud) nnly (45-49) More work required but credit awarded
(0-49) F - Fail ol (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
duolyd! B3La)l blo glao

Module Title Nuclear Energy Module Delivery
Module Type Core X Theory

O Lecture
Module Code UOBAB0301084 O Lab
ECTS Credits 5 Tutorial

O Practical
SWL (hr/sem) 125 ] Seminar
Module Level uGIv Semester of Delivery Eight
Administering Department Type Dept. Code College Type College Code
Module Leader Mohand Jaber Yasir e-mail | msb.mohanad.Yasir@uobabylon.edu.iq
Module Leader’s Acad. Title Lecturer Module Leader’s Qualification | M.Sc.
Module Tutor e-mail
Peer Reviewer Name | None e-mail
Scientific Committee Approval Date 01/06/2023 Version Number | 1.0

Relation with other Modules
3! Ayl Slgall ae A8

Prerequisite module None Semester
Co-requisites module None Semester

Module Aims, Learning Outcomes and Indicative Contents
Lol b gizmally elaill glisg dly ! Bole)l Lol

1) To study the fundamentals of nuclear energy and mechanism of nuclear fission

2) To understand the types of reactors and nuclear fuel cycles.
Module Objectives 3) To study the types of nuclear fuels and spent fuel characteristics.

Jau) all sald) Calaal 4) To understand the separation of reactor products and principles of isotopes separation
5) To study the wastes disposal and radiation protection.
6) To study the safety and pollution control.
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1- Define nuclides, isotopes, and radioactivity.

2- Explain the nuclear reactions and mechanism of nuclear fission.
3- Classify the nuclear reactors.

4- Describe the design and construction of nuclear reactors.

5- lllustrate the reactor shielding.

Module 6- Give information about nuclear fuel cycles.
Learning 7- lllustrate the production and purification of uranium.
Outcomes 8- Explain the other types of nuclear fuels.

el Ol ysee 9- Give information about spent fuel characteristics.

Aoyl 3Ll 10-Describe the separation of reactor products.

11-Explain the fuel elements.

12-Give information about principles of isotopes separation.
13-Illustrate the wastes disposal.

14- Give information about safety and pollution control.

15- Explain the radiation hazards.

Indicative content includes the following.

Indicative e Introduction of nuclear energy, units, definition of isotopes, nuclides and radioactivity, types of nuclear

Contents reactors and constructions of them , studying the mechanism of nuclear fission . [ 15 hr].

b gizeall e Studying the reactor materials , nuclear fuel cycles and production of uranium and other fuels [15 hr]
Aol e  Studying the separation of reactor products , priciples of isotopes separation , and disposal of nuclear

wastes. [ 15 hr].

Learning and Teaching Strategies ezl eladdl Ol
The main strategy that will be adopted in delivering this module is to encourage students’
Strategies participation in the exercises, while at the same time refining and expanding their critical
thinking skills. This will be achieved through classes, interactive quizzes and by considering
types of thoughts involving some sampling activities that are interesting to the students.

Student Workload (SWL) e gl )0 J O guumo CIUal) gyl Jodll

Structured SWL (h/sem) 49 Struct‘ured SWL (h/w) 3
Jadll I LIl @laiall gl Joe Lee el IUall edaziall gulyld] Josell
Unstructured SWL (h/sem) 76 Unstr:xctured SWL (h/w) 5
Jadll I3 Clal) elasiall pé bl Jod! L gl U odaxiall e qwlyd] Jod
Total SWL (h/sem) 125
! M Il S gwlyld] Josell
Module Evaluation dww)Jl 85l euds
Time/Number | Weight (Marks) | Week Due B LT
Outcome
Quizzes 2 20% (20) 5and 10 | LO #1- #5 and #6 - #10
Formative Assignments
assessment Projects / Lab.
Report 1 20% (20) 14 LO #11 - #14
Summative Midterm Exam 2hr 10% (10) 7 LO #1 - #7
assessment Final Exam 3hr 50% (50) 16 All
Total assessment 100%
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Delivery Plan (Weekly Syllabus)
Syl (£l zlgiall

Material Covered
Week 1 | Introduction to nuclear energy
Week 2 Nuclear reactions and mechanism of nuclear fission

Week 3 | Types of reactors and decay chains

Week 4 | Constructions of nuclear reactors
Week 5 | Reactor shielding
Week 6 | Reactor materials and nuclear fuel cycles

Week 7 Production of uranium

Week 8 Other nuclear fuels

Week 9 | Characteristics of spent fuel

Week 10 | Separation of reactor products

Week 11 | Fuel elements

Week 12 | Principles of isotopes separation

Week 13 | Wastes disposal and radiation protection

Week 14 | Safety and pollution control
Week 15 | Radiation hazards
Week 16 | Preparatory week before the final Exam

Learning and Teaching Resources ) iy aladll jolae

Text Available in the
Library?
Required Texts | John R. Lamarsh, Introduction to Nuclear Engineering, Third Edition, 2006 . Yes
Recommended Texts Luis E. Echavarri, Nuclear Energy Today, Second Edition, 2019 . No
Websites | www.iaea.org
Grading Scheme
Oyl Jalases
Group Grade genvl Marks % Definition
A - Excellent el 90 - 100 Outstanding Performance
B - Very Good [SESNVES 80 -89 Above average with some errors
Suc(:;gs-slcz‘):)o)up C - Good NVES 70-79 Sound work with notable errors
D - Satisfactory Lwgie 60 - 69 Fair but with major shortcomings
E - Sufficient Jgaie 50-59 Work meets minimum criteria
Fail Group FX - Fail (A laadl ud) nnly (45-49) More work required but credit awarded
(0-49) F - Fail ol (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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