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1. To introduce the fundamental principles and theories of Physical Chemistry
2. To provide students with Expression of concentration .
3. To enhance problem-solving and analytical skills related to Physical Chemistry

To encourage critical thinking and the ability to apply Physical Chemistry concepts to real-
world engineering problems.

il g alail) il il .128

Lectures: The module will include lectures delivered by the instructor to introduce and
explain the fundamental principles and theories of Physical Chemistry
The lectures will provide a theoretical foundation and present key concepts and .
.equations
Tutorials and Problem-Solving Sessions: These sessions will provide opportunities for
students to apply their knowledge and problem-solving skills to solve Physical
Chemistry

problems. Students will work on exercises and examples under the guidance of the
instructor, allowing them to practice and reinforce their understanding of heat transfer
.concepts
Laboratory Sessions: Practical laboratory sessions will be conducted to allow students
to determination boiling point and melting point and purification . These sessions will
.help students develop practical skills and relate theory to real-world applications
Formative Assessment: Regular formative assessments, such as quizzes, class
discussions, and concept checks, can be conducted to monitor students' progress and
understanding. These assessments provide feedback to both the students and the
instructor, enabling targeted interventions and addressing any misconceptions or gaps

.in knowledge
oAl 4y .129
JRA] alail) 43, b 3l and | aleil) cila i clelul | g gaad)
£ g 9al) 4 slhadl)
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The kinetic 3 2
theory of gases
First law of 3 3
thermodynamic
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Second and 3 4
Third law of
thermodynamic
S

Second and 3 5
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S

Solution 3 6

Exam 1 3 7
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Chemical 3 8
equilibria,
Chemical 3 9
equilibria
Electromotive 3 10
force
Principles  of 3 11
colloids
Property of 3 12
dilute solution
colligative 3 13
properties
Surface 3 14
chemistry
Exam 2 3 15
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4. To introduce the fundamental principles and theories of Physical Chemistry
To provide students with Expression of concentration .
6. To enhance problem-solving and analytical skills related to Physical Chemistry

To encourage critical thinking and the ability to apply Physical Chemistry
concepts to real-world engineering problems.

o
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139

Lectures: The module will include lectures delivered by the instructor to introduce and
explain the fundamental principles and theories of Physical Chemistry

The lectures will provide a theoretical foundation and present key concepts and .
.equations

Tutorials and Problem-Solving Sessions: These sessions will provide opportunities for
students to apply their knowledge and problem-solving skills to solve Physical
Chemistry

problems. Students will work on exercises and examples under the guidance of the
instructor, allowing them to practice and reinforce their understanding of heat transfer
.concepts

Laboratory Sessions: Practical laboratory sessions will be conducted to allow students
to determination boiling point and melting point and purification . These sessions will
.help students develop practical skills and relate theory to real-world applications
Formative Assessment: Regular formative assessments, such as quizzes, class
discussions, and concept checks, can be conducted to monitor students' progress and
understanding. These assessments provide feedback to both the students and the
instructor, enabling targeted interventions and addressing any misconceptions or gaps
.in knowledge
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Introduction:

The Chemical Engineering Department at Babylon University creates an
inspiring education and research environment for students, faculty, and staff to
expand knowledge and improve life through research and engineering education
innovation. It acts as a “living laboratory” that successfully prepares tomorrow's

forward-thinking leaders with the experience needed to succeed

The chemical engineering curriculum at Babylon University provides a strong
foundation in the fundamental principles of chemistry, physics, mathematics, and
engineering. You will gain in-depth knowledge of thermodynamics, reaction
Kinetics, mass and heat transfer, fluid mechanics, process control, and chemical

plant design.

This program emphasizes both theoretical and practical aspects of the field. The
students will not only learn the essential concepts but also have the opportunity
to apply them through laboratory experiments, computer simulations, and design

projects.

In conclusion, this guide serves as a comprehensive resource for prospective
Chemical Engineering students at Babylon University. We encourage further
exploration of the curriculum, faculty profiles, and career opportunities to
discover how a Chemical Engineering degree can empower you to make a global

impact.




Concepts and terminology:
Academic program Description
The Chemical Engineering program at Babylon University equips students to

design, develop, and optimize processes for transforming raw materials. The
rigorous curriculum emphasizes both theory (chemistry, physics, mathematics,
engineering) and practical application (labs, simulations, design projects) in
areas like thermodynamics, reaction Kkinetics, mass & heat transfer, and process
control. Graduates are prepared for careers in diverse industries like oil & gas,
pharmaceuticals, and environmental engineering, with strong technical skills and

a problem-solving approach.

Course discerption

The Chemical Engineering program at Babylon University equips students to

design, develop, and optimize processes for transforming raw materials. The
rigorous curriculum emphasizes both theory (chemistry, physics, mathematics,
engineering) and practical application (labs, simulations, design projects) in
areas like thermodynamics, reaction Kkinetics, mass & heat transfer, and process
control. Graduates are prepared for careers in diverse industries like oil & gas,
pharmaceuticals, and environmental engineering, with strong technical skills and

a problem-solving approach.

Program vision

The Chemical department decided to carry out a process of self-assessment using
the format adopted by the University of Babylon. This is the Draft report of the

self-assessment. The material for this assessment was gathered according to the
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Self-Assessment Criterion adopted by the Ministry of Higher Education. A
Department Project Team (DPT) supervised and coordinated the preparation of

this material.

Program Mission

The department can point out the following points:

Prepare students to graduate as engineers with strong chemical, scientific, and
professional skills in chemical engineering that responds to the community's
needs and focuses on analysis and decision-making.

1.  Activate postgraduate studies.

2.  Participate in scientific activities through updated research and taking part
in symposiums and conferences.

3. Playing a leading role in improving public services with regard to the

industry sector through scientific consultations to state institutions and private

sector.
4.  Encouraging graduate engineers to working in team in practical fields at

researches and projects.

Program _objective
1. Improve and maintain academic standards.

2. Enhance students learning.
3. Verify that the existing programs meet their objectives and institutional goals.
4. Provide feedback for quality assurance of department programs.

5. Prepare the department program for accreditation.

Curriculum objective




Even though the department does not have a formal written strategic plan for
achievement of its objectives, it carries a number of steps to address these objectives.
1. The CE department strives to recruit and retain excellent faculty members
who have received very high academic training from well-recognized
universities and institutions in the Middle East.

. The faculty has strengths in heat and mass transfer, Process instrumentation
and control, corrosion control, reaction engineering, environment protection,
oil and gas, process safety and risk management and Nano-technology.

. Young faculty members, in different specializations, are continuously
recruited to complement the faculty.

. The department fosters the faculty development through sabbatical leave of
study, attendance of professional and scientific meetings.

. Close cooperation in teaching and research with faculty in material
engineering, petroleum engineering and other related departments is very
common and is strongly encouraged.

. In its endeavor to produce graduates who are able to practice Chemical

engineering, the CE department adopts an up-to-date curriculum.

. Up-to-date textbooks support the curriculum. Supplementary and additional

material is also used if warranted.

. Faculty members use Web-based software for course management. This is
done through the support of college and university.

. The department is currently undertaking a major revision of the undergraduate
program. The revision has taken into consideration input from alumni, and
employers.

10.  The University library is centrally located within the campus. The current
collection for the Chemical Engineering is about 1500 books.
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Learning outcomes

Table 1.1 shows the outcomes that are aligned with each objective. For example, to produce
graduates who are able to practice chemical engineering a number of skills or an outcome is
required. Such graduate should have the ability to apply knowledge of mathematics and
science (a), to design experiments (b), to solve chemical engineering problems (c), to
understand professional responsibilities (e), to analyze and design complex plants (j) and to
recognize the relationship between society and chemical engineering. These abilities are
realized through the introduction of well-structured courses by highly qualified faculty.

Table 1.1 Outcomes versus objectives

Outcomes/Objectives 3

XM= KQa|—ho| oo |

2|2 < < 2 |2 2|2 |

Teaching and learning_strategies
Students and instructors should jointly develop the content and teaching strategies.

Students should actively participate and decide in the process of learning. The
classroom should provide experiences that students are going to encounter in the

workplace. Empowering the students and engaging them in the learning process is

the goal and path to life-long learning.




Academic Program Description Form

University Name: university of Babylon

Faculty/Institute: college of engineering

Scientific Department: chemical engineering

Academic or Professional Program Name: B.Sc. chemical engineering
Final Certificate Name: Bachelor of Science in Chemical Engineering

Academic System: full time
Description Preparation Date:

File Completion Date:15-4-2024

Signature: Signature:

Head of Department Name: Scientific Associate Name:

Date: Date:

The file is checked by:
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Signature:
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1. Program Vision

The department seeks to achieve scientific specificity by enriching the students
studying in it with practical and applied capabilities and experiences that extend to
the nature of the University of Babylon.

2. Program Mission

Each program must have a mission, quantifiable, measurable objectives and
expected outcomes for graduates. The outcomes include competency and tasks
graduates are expected to perform after completing the program. A strategic plan
must be in place to achieve the program objectives. The extent to which these
objectives are achieved through continuous assessment and improvements must be
demonstrated.

3. Program Objectives

The Chemical Engineering program has been carefully prepared for students for
the profession of chemical engineering through study, experience, and practice to:
a. To prepare engineers with basic scientific and chemical knowledge.

b. To allow the graduates to design factories related to the chemical, petroleum,
petrochemical, and food industries.

c. To prepare graduates to operate and manage the chemical factories by
concentrating on the theoretical and practical side.

d. To enrich the learning process with the high studies curriculum and applied
scientific research, stressing its role in serving society and solving its problems.

4. Program Accreditation

Accreditation Board for Engineering and Technology (ABET)

5. Other external influences




6. Program Structure

Program Structure

Number of

Courses

Credit hours

Percentage

Reviews*

Institution requierments 8

120-150

College requierments

120-150

Department

Requirements

120-150

Summer Training

Other

7. Program Description

Year/LeveI

Course Code

Course Name

Credit Hours

per hr

theoretical /tut

practical

Year 1

UOBAB0104011

Computer Science

2

2

UOBAB0104012

Mathematics |

3

UOBAB0104013

Chemical Engineering
Principles |

4

UOBAB0104014

IAnalytical Chemistry

UOBAB0104015

Engineering Drawing
and AUTO CAD

UOBAB0104016

Arabic language

UOBAB0104021

Mathematics 11

UOBAB0104022

Chemical Engineering
Principles 11

UOBAB0104023

Engineering Statistics

UOBAB0104024

Organic Chemistry

UOBAB0104025

Engineering Mechanics
and strength of

Materials
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UOBAB0104026

Human rights , freedom
and democracy

CRE211

Programing
Engineering languagel

N

CHE220

Engineering Statistics

CHE210

Engineering Materials

CHE224

Industrial Safety

CRE210

Mathematics 111

CRE220

Mathematics 1V

CHE212

Fluid Flow |

CHE222

Fluid Flow 11

CHE223

Electrical Engineering

CHE213

Properties of petroleum
and natural gas

N N W W B B NN

CHE325

Electrochemical
Engineering

w

CHE314

Thermodynamics 1

CHE324

Thermodynamics 2

CHE310

Engineering analysis

CHE311

Heat transfer |

CHE321

Heat transfer 11

CHE316

Corrosion engineering

CHE312

Mass Transfer-1

CHE322

Mass Transfer-11

Wl W[ W W W W w w

CHE323

Reactor design

CHE313

Reaction Kinetics

CHE326

petroleum refinery
engineering

CHEA416

Renewable Energy
Resources

CHE413

Unit Operation

CHE424

Nanotechnology

CHE412

Process Control |

CHE423

Process Control |1

CHE414

Chemical
Industries

CHE425

petrochemical
Industries

CHE421

Pollution

CHE411

Gas processing

CHE415

equipment designl
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CHE426 equipment design1l
CHEA422 Catalyst

8. Expected learning outcomes of the program

Knowledge

Al. Bachelor’s graduates have general knowledge of the
foundations and history of mathematics, natural sciences
and technology, in particular those of their own discipline

Bachelor’s graduates have mastered the basic concepts of

their own discipline to a certain extent and

are familiar with the interrelationships of these concepts

within their own discipline as well as with other disciplines

. Bachelor’s graduates have in-depth knowledge of several
current topics within their own discipline.
Bachelor’s graduates are familiar with the quantitative
character of the fields of mathematics and
natural sciences and have an understanding of the methods
used in these fields, and particularly
within their own discipline, including computer-aided
methods.

Research) Bachelor’s graduates are able to draw up a
research question, design, plan and conduct

research and report on it independently with a certain degree
of supervision. Bachelor’s graduates are

able to evaluate the value and limitations of their research
and assess its applicability outside their own

field.

(Designing) Bachelor’s graduates are able to translate a
problem, in particular a design problem, into a

plan of approach and - taking into account the requirements
of the client and/or technical

preconditions - find a solution.

(Gathering information) Bachelor’s graduates are able to
gather relevant information using modern

means of communication and to critically interpret this
information.

. (Collaborating) Bachelor’s graduates are able to collaborate
in teams (including multidisciplinary
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teams) on technical-scientific problems.

Ethics

knowledge of the most important fields of i) process.
technology: physical transport phenomena chemical reactor
separation methods, and engineering process design, ii)
product technology: materials

science, design methodology, and processing, and iii) basic
aspects of chemistry: inorganic, organic,

analytical, physical, and polymer chemistry and biochemistry.

. skilled in the use of standard laboratory procedures and in
the use of equipment for synthetic and

analytical work, necessary background knowledge of
Mathematics and Physics

. understanding of the position and role of the discipline
within science and society, and also in the

international character of the discipline. The Bachelor’s
graduate has become familiar with the following key
elements of Chemical Engineering:

Important aspects of chemical terminology, nomenclature
and conventions

0. Teaching and Learning Strategies

Teaching and learning strategies and methods adopted in the implementation of

the program in general.

10. Evaluation methods

Implemented at all stages of the program in general.




11-Faculty member

Name

Specialization

Scientific
Rank

Years of
Experience

Dr. Tahseen Ali Al-Hattab

Mass transfer

Prof.

30

Dr. Kadhim Finteel Al-Sultani

Corrosion Engineering

Prof.

21

Dr. Shaker Salih Bahar

Corrosion Engineering

Assist.
Prof

16

Dr. Falah Kaife Matlub

Corrosion

Assist.
Prof

26

Dr. Hassan Abdul-Zahraa

Elecrochemical
Engineering

Assist.
Prof.

28

Dr. Nahlla Jabbar

Computers

Lecturer

27

Alaa Noor Al-Mousawi

Mass transfer

Assist.
Prof

26

Satteh Kadhem ljam

Water treatment

Assist.
Prof

34

Dr. Hameed Hussain

Mass transfer

Prof

15

Hassanain Ali

Heat transfer

Lecturer

11

Muataz Mohammed

Eelctrochemical eng

Lecturer

11

Zaid Nidhal

Process safety and risk
management

Lecturer

9

Noora Hamza

Electronics

Assist.
Lecturer

11

Dr. Ahmad Sayeb

power

Assist.
Prof

17

Haneen Zuhair

Polymer and
composite materials
engineering

Lecturer

17

16

Dr. Sarmmad AbdAl-Rassoul

Applied Mechanics

Lecturer

13

17

Dr. Hayfaa Adnan AbdAlameer

Chemical science-
Organic

Lecturer

17

18

Farah Aziz Juber

Petroleum Refinery

Assist.
Lecturer

3

19

Roaya Mahmood Jaleel

Mechanical Power

AsSsist.
lecturer

15

20

Marwah Husseini

Catalyst

AsSsist.
Lecturer

6

21

Dr.Ali Obaid Imarah

Biochemical
engineering

Lecturer

Professional Development

Mentoring new faculty members




14.

Briefly describes the process used to mentor new, visiting, full-time, and part-time faculty at

the institution and department level.

Professional development of faculty members

Briefly describe the academic and professional development plan and arrangements for faculty
such as teaching and learning strategies, assessment of learning outcomes, professional

development, etc.

12. Acceptance Criterion

(Setting regulations related to enrollment in the college or institute, whether central

admission or others)

13. The most important sources of information about the program

State briefly the sources of information about the program.

Program Development Plan




The Chemical Engineering Technology program of the CE Department has an ongoing
assessment and continuous improvement plan. The plan has gone through an evolutionary

path and
was refined
during this
time frame.
The
department
has
embraced
the general
philosophy
of Outcome
Based
Education.
In its current
form itis
designed to
encompass
all aspects
of Outcome
Based
Assessment
conforming
to
TAC/ABET
’s model as
shown in
Figure .1.
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Program Skills Outline

Required program Learning outcomes

Year/Level

Course Code

Course Name

Basic or

optional

Knowledge

Skills

Ethics

Al

A2

Bl

Cl

UOBAB0104011

Computer
Science

Basic

UOBAB0104012

Mathematics |

Basic

UOBAB0104013

Chemical
Engineering
Principles |

Basic

UOBAB0104014

Analytical
Chemistry

Basic

UOBABO0104015

Engineering
Drawing and
AUTO CAD

Basic

UOBAB0104016

Arabic language

Basic

UOBAB0104021

Mathematics |1

Basic

UOBAB0104022

Chemical
Engineering
Principles 11

Basic

UOBAB0104023

Engineering
Statistics

UOBAB0104024

Organic
Chemistry

UOBAB0104025

Engineering
Mechanics and
strength of
Materials

UOBAB0104026

Human rights ,
freedom and
democracy

Basic




UoB12345

Programing
Engineering
languagel

Basic

CHE220

Engineering
Statistics

Basic

CHE210

Engineering
Materials

Basic

UOBABO0104044

Industrial
Safety

Basic

ENCHMalV2 13
01

Mathematics 111

Basic

ENCHMalV2 13
07

Mathematics 1V

Basic

Fluid Flow I

Basic

Fluid Flow 11

Basic

Properties of
petroleum and
natural gas

Basic

Basic

Electrochemical
Engineering

Basic

Thermodynami
csl

Basic

Thermodynami
Ccs 2

Basic

Engineering
analysis

Basic

Heat transfer |

Basic

Corrosion
engineering

Basic




Mass Transfer-1

Basic

Mass Transfer-
1

Basic

chE3211

Reactor design

Basic

petroleum
refinery
engineering

Basic

Renewable
Energy
Resources

Basic

Unit Operation

Basic

CHE424

Nanotechnology

Basic

Process Control

Basic

Process Control

Basic

Chemical
Industries

Basic

petrochemical
Industries

Basic

Pollution

Basic

Gas processing

Basic

chE4141

equipment
designl

Basic




equipment
designll

Basic

Catalyst

Basic




Second stage: Courses Discription

(U

. Course Name: Programing Engineering languagel

2. Course Code: UoB12345

3. Semester / Year: semster

4. Description Preparation Date: 30/3/2024

5. Available Attendance Forms: weekly/theory and lab

6. Number of Credit Hours (Total) / Number of Units (Total) : 3 units

7. Course administrator's name (mention all, if more than one name)

Name: dr. Nahla ibraheem jabbar

Email: eng.nahla.ibraheem@uobabylon.edu.iq

8. Course Obijectives

Course Objectives

Learn matlab programming

agkrwdE

Solving difficult problem in matlab programming.

This is the basic fundamental of others programming language.
To understand complex tools of matlab.

Full course training in matlab programming.

9. Teaching and Learning Strategies

Strategy

the students

Type something like: The main strategy that will be adopted in delivering this module i
encourage students’ participation in the exercises, while at the same time refining and expan
their thinking skills. In computer This will be achieved through classes, interactive tutorials an
considering type of simple experiments involving some sampling activities that are interestin

10. Course Structure

Week Hours | Required Unit or subject name Learning Evaluation
Learning method method
Outcomes
112 The student Matlab Language 5 quiz
understands the Constants and variabl .
topic implementation
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The student
understands the
topic

arithmetic operatior,
library

quiz

The student
understands the
topic

functions and priol
of implementation

quiz

The student
understands the
topic

Input and  out
commands Input 4
output commands

quiz

1 The student

understands the
topic

Controlling sentence

quiz

The student
understands the
topic

Tkl Jaal

quiz

The student
understands the
topic

IF...THEN...ELS

quiz

The student
understands the
topic

Nested if

quiz

The student
understands the
topic

LOOP

quiz

10

The student
understands the
topic

WHILE...statem¢

quiz

11

The student
understands the
topic

Application

quiz

The student
understands the
topic

Nested loop

quiz

The student
understands the
topic

Nested loop for

quiz
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understands the

14 The student Nested loop while sk quiz

topic
15 The stud sk quiz
understands the t¢ Appl ications )

11. Course Evaluation

Distributing the score out of 100 according to the tasks assigned to the student such as daily
preparation, daily oral, monthly, or written exams, reports .... etc
10 daily attendance, 10 quizes, 10 practical, 20 monthly, 50 final

12. Learning and Teaching Resources

Required textbooks (curricular books, if any)

Main references (sources)

Introduction computer science

Recommended books and references (scientific

journals, reports...)

Electronic References, Websites web
13. Course Name: Engineering Programming Language 2
14. Course Code: uoBAB0104043
15. Semester / Year: semester
16. Description Preparation Date: 30/3/2024

17.Available Attendance Forms: weekly/theory and lab

18.Number of Credit Hours (Total) / Number of Units (Total) : 3 units

19. Course administrator's name (mention all, if more than one

name)

Name: dr. Nahla ibraheem jabbar

Email: eng.nahla.ibraheem@uobabylon.edu.iq

20. Course Obijectives
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Course Objectives

6.
7.
8.
9.
10.

Learn matlab programming

Solving difficult problem in matlab programming.

This is the basic fundamental of others programming language.
To understand complex tools of matlab.

Full course training in matlab programming.

21.

Teaching and Learning Strategies

Strategy

Type something like: The main strategy that will be adopted in delivering this module i
encourage students’ participation in the exercises, while at the same time refining and expan
their thinking skills. In computer This will be achieved through classes, interactive tutorials an
considering One-dimension array type of simple experiments involving some samp
activities that are interesting to the students.

22. Course Structure

Week Hours | Required Unit or subject name Learning Evaluation

Learning method method
Outcomes

112 The student 6 quiz
understands )
the topic

2 7 The student arithmetic operation in oni BN quiz
understands dimension array , .
the topic

3 7 The student Two- dimension array 5 quiz
understands -
the topic

4 7 The student Mathematical operation s )Lu quiZ
understands :addition, subtraction in -
the topic 2Darry,

5 1 The student Programs  example ¢ TR quiz
understands dimension and 1
the topic dimensions

6 7 The student Basis concepts of ma ks quiz
underst_ands operation, Special types
the topic array in MATLAB

7 7 The student Mathematical application in s quiz
understands matlab .
the topic

8 7 The student User define Function ks quiz
understands matlab i
the topic
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The student

9 TR quiz
underst_ands Application of user defined
the topic function

14 The student Sub function and nes R quiz
understands function programs
the topic

11 The student Graphic introduction ,Basic grapt L;)-Lu quiZ
underst_ands commands programs
the topic

17 The student File I/0 -Opening and Closing Ls):-\ quiz
understands Files -Temporary Files and
the topic Directories

13 The student Reading and  writ RN quiz
understands Formatted Text -Writing T
the topic Files

14 The student Binary file g B quiz
understands
the topic

15 The stud RN quiz
understands Applications
topic

23. Course Evaluation

Distributing the score out of 100 according to the tasks assigned to the student such as daily
preparation, daily oral, monthly, or written exams, reports .... etc
10 daily attendance, 10 quizes, 10 practical, 20 monthly, 50 final

24. Learning and Teaching Resources

Required textbooks (curricular books, if any)

Main references (sources)

Matlab for engineering

Recommended books and references (scientific

journals, reports...)

Electronic References, Websites

web
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25.

Course name

Engineering Statistics

26.

Course Code

CHE220

217.

Course Code

Second semester / second year

28.

Description Preparation Date

1/04/2024

29.

Available Attendance Forms

Attendance

30.

Number of credit hours (total) / Number of units (total)

Number of hours: 2 (2 theoretical) / units: 2

31.

Course administrator's name (mention all, if more than one name )

Email : Name Dr. Haneen Zuhair Naji

Eng.haneen.zuhair@uobabylon.edu.iq

32.

Course Objectives

11.

12.
13.
14.
15.
16.
17.
18.

The overall course objective is to understand basic concepts of probability and statistics and to be able
to use them to solve engineering problems.

Understand basic techniques for data summary and data presentation.

summarize and present data using numerical measures and graphical techniques.

Understand and be able to find central measurements and types of frequency distribution.

Be able to distinguish between quantitative and qualitative data and know if it is continuous or discrete.
Be able to understand the standard deviation, variance and error in data analysis.

Be able to recognize the dispersion of data by numerical and graphical representation.

Understand the theory and practice of statistical quality control and quality control charts

33.

Teaching and Learning Strategies

Engineering statistics module covers the description of statistics analysis and probability focusing on
data analysis. In this module, learning of the descriptive and inferential statistics, population, random
sample, variable and random variable; and continuous and discrete variables will be achieved. The
course then will include the measurements of central tendency by calculating mode, mean and its types
(arithmetic mean, geometrics mean and harmonic mean) for grouped and ungrouped data.
Furthermore, it will involve measuring of dispersion by calculation variance, standard deviation,
coefficient of variance, mean deviation, and coefficient of mean deviation. The representation of data
graphically will be included in this course as well, involving the histogram, steam and leaf, polygon
curve, more than and less than ogive. The last part of this module will focus on finding probability
using multiplication rule and permutation and combination method will be accomplished

34. Course Structure
Evaluation Learning Unit or subject Required Hours | Week
method method name learning
outcomes
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Exercises, Lecture statistics and Introduction to 1
assignments and probability statistics and
exams probability
Exercises, Lecture Data Summary Data Summary 2
assignments and and display and display,
exams arithematics,
geometric and
harmonic mean.
Exercises, Lecture Mean, mode 3
assignments and and median
exams Measurment of
Central tendency
Exercises, Lecture Quiartile, 4
i Measurement of .
assignments and percentile and
Central tendency X
exams trimmed mean
Exercises, Lecture Types of 5
assignments and frequency,
exams Frequency relative
Distribution frequency and
cumulative
frequency.
Exercises, Lecture Measure of Measure of 6
assignments and Disperssion dispersion,
exams variance and
standard deviation
Exercises, Lecture Coefficient of 7
assignments and variation,
exams Measure of standard error
Disperssion mean deviation,
coefficient of
mean deviation
Exercises, Lecture Graphical 8
assignments and Data Display representation of
exams Graphical data, steam leaf,
dotplot
Exercises, Lecture Construct 9
assignments and histogram, types
exams Data Display of histograms,
Graphical polygon, more
than and less
than ogive
Exercises, Lecture Data Display Boxplot 10
assignments and Graphical
exams
Exercises, Lecture Regression Regression 11
assignments and method method,
exams graphical
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method,
Exercises, Lecture Regression algebraic 12
assignments and method method, linear
exams regression,
Exercises, Lecture Regression estimated 13
assignments and method regression, the
exams least square
method
Exercises, Lecture Regression Theory of 14
assignments and Method probability,
exams conditional
probability, total
probability
theorem,
multiplication
rule.
Exercises, Lecture Regression combination 15
assignments and Method and permutation,
exams normal and
binomial
distribution.
35. Course evaluation 40m+ 60 for final
1% mid 2nd Quiz lab Final exam | Final grade
mid
15 15 10 - 40 60 100

36. Larning and teaching resources

Required textbooks
(curricular books if any)

Engineering Statistics Fifth Edition, Douglas C. Montgomery,
George C. Runger, Norma Faris Hubele.

Main references (sources)

1-Applied Statistics and Probability for Engineers, DOUGLAS C.

MONTGOMERY, GEORGE C. RUNGER

2- Box, G.E.P., W.G. Hunter, and J.S. Hunter, Statistics for

Experimenters, 2nd ed., Wiley-Interscience, NY (2005).

3- Devore, J.L, Probability and Statistics for Engineering and the
Sciences, 5th ed. Pacific Grove, CA (2000).

4- Ross, S.M. Introduction to Probability and Statistics for Engineers
and Scientists, 2nd ed., Harcourt/Academic, San Diego (2000).

Recommended books and
references ( scientific
journals , reports..)

Google and Telegram and others

Electronic references ,
websites

37. Course name

Engineering Materials

38. Course Code
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CHE210

39. Course Code

First semester / second year

40. Description Preparation Date

1/04/2024

41. Available Attendance Forms

attendance

42. Number of credit hours (total) / Number of units (total)

Number of hours: 4 (2 theoretical + 2 laboratory) / units: 3

43. Course administrator's name (mention all, if more than one name )

Email : Eng.haneen.zuhair@uobabylon.edu.iq Name Dr. Haneen Zuhair Naji

44. Course Objectives

To learn the atomic structure and subatomic bondings.

To know the types of materials and the main differences between them.

To learn the different types of crystal structure of metals and ceramics materials.

To learn the defects in crystal structure and its effect on materials properties.

To study the role of phase diagram and types of phase diagram.

To study the polymeric materials and its type.

To study composites materials and its type.

To study advanced materials such as biomaterials, smart materials and nanoengineered materials.

Pl N AN E

Teaching and Learning Strategies

This module will cover the learning of different types of engineering materials including metals, ceramics,
polymers, composites and advanced materials such as nanoengineered materials. crystal structure of crystalline
solid materials such as metals and ceramics will be studied in this module focusing on the types of crystalline
structure and how to find its theoretical density and their atomic packing factor. The imperfection and its types,
the number of vacancies in crystalline solid will be achieved as well. Due to the relation between crystalline
structure, properties and types of cooling, the principal information of phase diagram for unary compound and
binary alloys and how to find them will be covered also. Moreover, the importance of properties of polymeric
materials and it relating to polymer structure will be explained during teaching of this module. The
developments in nanoscience and its application in different sector become very important subject to learn the
students the classification of nanomaterials according to its size, composition and origin

45, Course Structure

Evaluation Learning Unit or subject Required Hours | Week
method method name learning

outcomes
Exercises, Lecture + Introduction — Atomic and 4 1
assignments, laboratory Atomic structure subatomic
laboratory and subatomic bonding
reports, and bonding
exams
Exercises, Lecture + Types of materials Atomic and 4 2
assignments, laboratory subatomic
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laboratory bonding
reports, and
exams
Exercises, Lecture + Crystal structure Structure of 3
assignments, laboratory metals crystalline
laboratory solids
reports, and
exams
Exercises, Lecture + M ¢ Structure of 4
assignments, laboratory easurements of crystalline
laborator theoretical density solids
Y ] and APF in
reports, an crystalline materials
exams
Exercises, Lecture + Imperfections 5
i Defect and . :
assignments, laboratory . o in crystalline
imperfection in ; .
laboratory . solid materials
crystalline
reports, and
structure
exams
Exercises, Lecture + Phase 6
assignments, laboratory Phase diagram, Diagram
laboratory one-component
reports, and phase diagram
exams
Exercises, Lecture + Phase 7
assignments, laboratory Binary phase Diagram
laboratory .
diagram
reports, and
exams
Exercises, Lecture + Ceramic 8
assignments, laboratory Introduction to Materials
laboratory : .
Ceramic Materials
reports, and
exams
Exercises, Lecture + Ceramic 9
assignments, laboratory Imperfection in Materials
laboratory crystalline ceramics
reports, and materials
exams
Exercises, Lecture + Types and Polymer 10
assignments, laboratory Chemistry of materials
laboratory Polymer materials
reports, and
exams
Exercises, Lecture + Types of Polymer 11
assignments, laboratory Copolymer materials
laboratory materials
reports, and
exams
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Exercises, Lecture + Composite Composites 12
assignments, laboratory materials and materials
laboratory Their types
reports, and
exams
Exercises, Lecture + Classification of Nanoengineere 13
assignments, laboratory Nanoengineered d Materials
laboratory Materials
reports, and
exams
Exercises, Lecture + Properties of Nanoengineere 14
assignments, laboratory Nanoengineered d Materials
laboratory Materials
reports, and
exams
Exercises, Lecture + Application of Nanoengineere 15
assignments, laboratory Nanoengineered d Materials
laboratory Materials
reports, and
exams
46. Course evaluation 40m+ 60 for final
1% mid 2nd Quiz lab Final exam | Final grade
mid
15 15 10 10 50 50 100

47. Larning and teaching resources

Required textbooks
(curricular books if any)

3. Materials science and engineering an introduction,7th
edition,2007, Callister.

Main references (sources)

1) Science of materials engineering, Askeland, 2012
2) Ashby, M.F." 2 An Introduction to Microstructure,
Processing and design " 2th 1999 Engineering Materials

Recommended books and
references ( scientific
journals, reports..)

Google and Telegram and others

websites

Electronic references ,

48. Course name

Industrial Safety

49.

Course Code

UOBAB0104044

50.

Semester / year

2" year / 2" semester

51.

Description Preparation Date

28/3/2024

52.

Available Attendance Forms

Being present in classrooms and following up on assignments online
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53. Number of credit hours (total) / Number of units (total)

32/4

54. Course administrator's name (mention all, if more than one name )

Name: Ahmed Amer Al-salman
Email: Ahmed.a.alsaman@uobabylon.edu.ig

55. Course Objectives

1. Understanding of Safety Principles: Students will develop a comprehensive understanding of safety principles
applicable to industrial settings, with a specific focus on chemical engineering processes. This includes knowledge of hazard
identification, risk assessment, and risk management techniques.

2. Regulations and Compliance: Students will learn about the relevant safety regulations and standards in the chemical
industry, including local, national, and international regulations. They will understand the importance of compliance with these
regulations and the consequences of non-compliance.

3. Process Safety Management: Students will gain knowledge of process safety management systems, which involve the
identification, control, and mitigation of potential hazards associated with chemical processes. They will learn about methods
such as hazard and operability studies (HAZOP), fault tree analysis, and safety instrumented systems.

4, Emergency Preparedness and Response: Students will learn how to develop emergency response plans and protocols to
effectively handle emergencies and incidents in industrial settings. This includes understanding evacuation procedures,
communication systems, and coordination with emergency services.

5. Safety Instrumentation: Students will understand the role of safety instrumentation and control systems in maintaining
safe operations. They will learn about the design, installation, and maintenance of safety-related instruments, such as fire and
gas detection systems, emergency shutdown systems, and relief devices.

6. Safety Culture and Human Factors: Students will explore the importance of fostering a strong safety culture within
organizations. They will learn about human factors that can contribute to accidents, such as human error and fatigue, and
strategies to mitigate these factors.

7. Risk Assessment and Management: Students will develop skills in conducting risk assessments and implementing risk
management strategies for chemical engineering processes. This includes methods for identifying hazards, evaluating risks, and
implementing control measures to reduce risks to acceptable levels.

8. Incident Investigation and Analysis: Students will learn techniques for investigating and analyzing incidents and near-
misses in industrial settings. They will understand the importance of identifying root causes, developing corrective actions, and
implementing preventive measures to avoid future incidents.

9. Safety Auditing and Inspection: Students will gain knowledge of safety auditing and inspection processes to assess
compliance with safety standards and regulations. They will learn how to conduct safety audits, identify areas of improvement,
and implement corrective actions.

10.  Ethical and Professional Responsibility: Students will develop an understanding of the ethical and professional
responsibilities of chemical engineers in ensuring the safety of industrial processes. They will learn about professional codes of
conduct and the importance of integrity, honesty, and transparency in safety management.

56. Teaching and Learning Strategies

When it comes to learning and teaching strategies for an Industrial Safety & Management course for chemical engineering, it
is essential to focus on both theoretical knowledge and practical application. Here are some effective strategies for teaching and
learning this course:

1. Theoretical Instruction:

. Lectures: Conduct interactive lectures to introduce theoretical concepts related to industrial safety and management. Use
visual aids, case studies, and real-life examples to enhance understanding.

. Textbooks and Reference Materials: Provide recommended textbooks and reference materials that cover the
fundamental principles and best practices of industrial safety and management.

. Presentations: Encourage students to create presentations on specific topics, such as hazard identification, risk
assessment, safety regulations, emergency response, and safety management systems.

2. Practical Application:

. Field Visits: Organize visits to industrial plants or facilities where students can observe safety practices in real-life
situations. This helps them understand the practical application of safety measures.

. Case Studies: Assign case studies that require students to analyze industrial accidents or safety challenges. This
promotes critical thinking and problem-solving skills.

3. Group Discussions and Debates:

. Conduct group discussions and debates on safety-related topics. Encourage students to express their opinions, analyze

different perspectives, and engage in healthy debates.
4, assignments and Assessments:
. Assign regular assignments, such as research papers, case studies, and problem-solving exercises, to reinforce learning
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and assess students' understanding.

. Conduct quizzes and examinations that evaluate both theoretical knowledge and practical application of safety
principles.
57. Course Structure
Week | Hours | Required learning Unit or subject name Learning mothed Evaluation
outcomes method
Introduction to Industrial When it comes to learning and
1. Knowledge of Safety Safety _ _ teaching  strategies for an
Principles: Demonstrate |* Overview ofmdust_rlal safety | Industrial Safety &
a deep understanding of and |t§ importance in Management _ course fqr Power

1 2 safety principles chemical Laps chemlpal engineering, it is oint
applicable to industrial |*  Historical accidents and their essential to focus on both P
settings, including impact on safety regulations | theoretical ~ knowledge and
hazard identification, Introduction to safety practical application. Here are
risk assessment, and management systems some effective strategies for
risk management Emergency Preparedness and | teaching and learning this
techniques. Response course: _

2. Compliance with [¢  Emergency planning and L _Theoretical
Regulations: preparedness Instruction:

2 2 Understand and adhere |¢  Emergency response ° _ Lectures: Power
to the relevant safety procedures and protocols _Conduct interactive lectures to point
regulations and Case studies on introduce j[heoret}cal concepts
standards in the effective emergency related to industrial safety and
chemical industry, response and lessons managemer_lt. Use visual alc.is,
ensuring  compliance learned from accidents | case studies, and real-life

3 5 and recognizing the Hazard Identification and examples 1o enhance Power
consequences of non- Risk Assessment understanding. point
compliance. e Types of hazards in chemical | ® Textbooks

3. Application of Process engineering processes and _ Reference  Materials:
Safety  Management: |¢  Hazard identification Provide recommended
Apply process  safety techniques (e.g., HAZOP, textbooks  and  reference

4 5 management ~ systems, FMEA) materials thqt _cover the Power
including hazard and Risk assessment funda}mental p(thlpIe_s and best point
operability studies methodologies (e.g., practices of industrial safety
(HAZOP), fault tree qualitative, semi- and management. _
analysis, and safety quantitative, ° Presentations:
instrumented  systems, guantitative) Encourag_e students _t_O cre_ate
to identify, control, and Process Safety Management | Presentations on specific topics,
mitigate potential |«  Elements and principles of s_uch as hazard identification,
hazards in chemical process safety management | 1Sk~ assessment,  safety

5 2 processes. e Process safety information regulations, emergency | Power

4. Emergency and documentation response, and safety point
Preparedness and Process hazard analysis | Mmanagement systems.
Response: Develop techniques 2. Groyp Discussions  and
effective  emergency Safety Regulations and Debates:
response  plans and Standards . . . Conduct
protocols for industrial |4 |ntroduction to relevant group discussions and debates
settings, including safety regulations and on  safety-related  topics.

6 2 evacuation procedures, standards (e.g., OSHA, EPA, En(_:oure}g(_a students to express Pov_ver
communication NFPA) their opinions, analyze dlffere_nt point
systems, and Case studies on the perspectives, and engage in
coordination with consequences of non- | 1ealthy debates.
emergency services. compliance 3. assignments and

5. Proficiency in Safety Safety Culture and Human Assessments: . Power

7 2 Instrumentation: Factors . Assign .

: : . point

8 2 Design, install, and |, Importance of safety culture regular assignments, such as Power
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10

11

12

13

14

15

16

maintain safety-related
instruments, such as fire
and gas  detection
systems, emergency
shutdown systems, and
relief devices, to ensure
safe operations.
Cultivate Safety
Culture: Foster a strong
safety culture within
organizations,
understanding the
importance of human
factors, such as human
error and fatigue, and
implementing strategies
to mitigate  these
factors.

Risk Assessment and
Management: Conduct
risk assessments for
chemical  engineering
processes,  evaluating
hazards, assessing risks,
and implementing
control  measures to
reduce risks to
acceptable levels.
Incident  Investigation
and Analysis:
Investigate and analyze
incidents and near-
misses in  industrial
settings, identifying
root causes, developing
corrective actions, and
implementing
preventive measures to
avoid future incidents.
Conduct Safety Audits
and Inspections:
Perform safety audits
and  inspections to
assess compliance with
safety standards and

regulations, identify
areas for improvement,
and implement

corrective actions.
Ethical and Professional
Responsibility:
Demonstrate ethical and
professional

responsibility in
ensuring the safety of
industrial processes,

adhering to professional
codes of conduct and
promoting integrity,
honesty, and

in chemical engineering
organizations
Human factors and their
influence on safety
performance
Training and
communication
strategies for promoting
a strong safety culture

Fire Safety and Explosion
Protection
Fire protection systems and
strategies
Explosion prevention and
mitigation measures
Case studies on major
industrial fires and
explosions

Mid-term Exam

Occupational Health and
Industrial Hygiene
Overview of occupational
health hazards in chemical
engineering

Occupational Health and
Industrial Hygiene
Overview of occupational
health hazards in chemical
engineering

Report seminar and
discussion

Environmental Safety and
Sustainability
Environmental regulations
and their impact on chemical
engineering operations
Hazardous waste
management and pollution
prevention

Sustainable practices

for minimizing

environmental impact

Preparatory week
before the final Exam

research papers, case studies,
and problem-solving exercises,
to reinforce learning and assess
students' understanding.
Conduct quizzes and
examinations that evaluate both
theoretical  knowledge and
practical application of safety
principles.

point

Power
point

Power
point

Power
point

Power
point

Power
point

Power
point

Power
point

Power
point
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transparency in safety
management.

58. Course evaluation

. Weight Week
Time/Number (Marks) Due
Quizzes 2 5% (5) 5,10
i 0
Formative Assignments 1 5% (5) 5 |
assessment
Report 1 15% (10) 12
Summative | Tooo 15 hr 15% (15) 7
assessment o, al Exam 3hr 60% (60) 16
59. Learning and Teaching Resources
Required textbooks (curricular books if Process Systems Risk Management, lan Cameron, R. Raman, 2005
any)
Main references (sources) Process Systems Risk Management, lan Cameron, R. Raman, 2005
Recommended books and references ( Design solutions for process equipment failures, center for chemical process safety
scientific journals , reports..) of the American institute of chemical engineers
Electronic references , websites Different websites according to the newest cases

60. Course name

Mathematics |11

61. Course Code

ENCHMalV2 13 01

62. Semester / year

1st / 2023-2024

63. Description Preparation Date

30/3/2024

64. Available Attendance Forms

At class

65. Number of credit hours (total) / Number of units (total)

Number of hours: 5 (3 theoretical + 2 tutorial) / units: 3

66. Course administrator's name (mention all, if more than one name )

Name: Sarmed A. S. Altayee
Email: Eng.sarmed.salih@uobabylon.edu.ig

67. Course Objectives
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Course Objectives

9. To provide a comprehensive understanding of linear algebra and its
relevance to engineering systems.

10. To introduce students to vector calculus and its application in solving
engineering problems.

11. To introduce students to vector function and its application in solving
engineering problems.

12. To enhance problem-solving skills by applying advanced mathematical
concepts to real-world engineering scenarios.

13. To foster critical thinking and analytical abilities necessary for advanced
engineering courses.

68. Teaching and Learning Strategies

Course
Objectives

Upon successful completion of this module, students will be able to:
Demonstrate a comprehensive understanding of basic concepts in linear
algebra.

Apply matrix operations to solve systems of linear equations.
Understand and apply vector calculus concepts, including vector
differentiation and integration, to engineering problems.

Apply vector calculus concepts to solve problems related to engineering
fields such as fluid dynamics, electromagnetism, and solid mechanics.
Utilize eigenvalues and eigenvectors for engineering applications.

Apply linear transformations to solve engineering problems.

Learn how to work on Functions of Two or More Variables and Their
Derivatives

To foster critical thinking and analytical abilities necessary for advanced

engineering courses.

69. Course Structure

Week Hours Required learning Unit or subject | Learning mothed Evaluation method
outcomes name
Tangent Planes and Explaining on Exercises
Normal Lines, wight board and . '
Linearization and Matrix Theory: projecting on assignments
Week 1 5 Differentials. digital screen , laboratory
reports, and
exams
Tangent Planes and Explaining on Exercises,
Normal Lines, XeCtIOE? and | wight board and assignments,
Week 2 5 Linearization and Gggrﬁe';y in SFOJ;*CIU”Q on laboratory
H H Igital screen
Differentials. Space g reports, and
exams
Tangent Planes and Explaining on Exercises,
Normal Lines, X‘:\‘;tloﬁca”d wight board and assignments,
Week 3 5 Linearization and Geon{etry in STOJeCI“”g on laboratory
Differentials. Space igital screen reports, and
exams
Tangent Planes and Vectors and Explaining on Exercises,
Week 4 5 Normal Lines, Analytic wight board and assignments,
Linearization and Geometry in projecting on laboratory
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Differentials. Space digital screen reports, and
exams
Tangent Planes and Vector- Explaining on Exercises,
Normal Lines, Valued wight board and assignments,
Week 5 Linearization and Functions projecting on laboratory
Differentials. and Motion digital screen reports, and
in Space: exams
Tangent Planes and Vector- Explaining on Exercises,
Normal Lines, Valued wight board and assignments,
Week 6 Linearization and Functions projecting on laboratory
Differentials. and Motion digital screen reports, and
in Space: exams
Tangent Planes and Vector- Explaining on Exercises,
Normal Lines, Valued wight board and assignments,
Week 7 Linearization and Functions projecting on laboratory
Differentials. and Motion digital screen reports, and
in Space: exams
Tangent Planes and Vector- Explaining on Exercises,
Normal Lines, Valued wight board and assignments,
Week 8 Linearization and Functions projecting on laboratory
Differentials. and Motion digital screen reports, and
in Space: exams
Tangent Planes and Exﬁlagning Ond Exercises,
Normal Lines wight board an .
Linearization and Polar projecting on assignments
Week 9 Differentials. Coordinates: digital screen , laboratory
reports, and
exams
Tangent Planes and Functions of Explaining on Exercises,
Normal Lines, Two or More wight b(t)_ard and assignments
Linearization and Variables and projecting on
Week10 Differentials. Their digital screen , laboratory
Derivatives: reports, and
exams
Tangent Planes and Functions of Explaining on Exercises,
Normal Lines, Two or More wight board and assignments,
Linearization and Variables and projecting on laboratory
Week 11 Differentials. Their digital screen reports, and
Derivatives: exams
Tangent Planes and Functions of Explaining on Exercises,
Normal Lines, Two or More wight board and assignments,
Linearization and Variables and projecting on laboratory
Week 12 Differentials. Their digital screen reports, and
Derivatives: exams
Tangent Planes and Functions of Explaining on Exercises,
Normal Lines, Two or More wight board and assignments,
Linearization and Variables and projecting on laboratory
Week 13 Differentials. Their digital screen reports, and
Derivatives: exams

[140]




Tangent Planes and Functions Explaining on Exercises,
Normal Lines, of Two or wight board and assignments,
. o More projecting on laborator
Week 14 5 Lln(_earlzatlt_)n and Variables digital screen reports a}rl1d
Differentials.: and Their '
o exams
Derivatives
Week 15 Mid term
exam
70. Course evaluation
15 mid 2" mid Quiz Final exam Final grade
15 15 10 40 60 100

Distributing the score out of 100 according to the tasks assigned to the student such as daily preparation, daily oral ,

monthly , or written exams , reports etc..

71. Learning and Teaching Resources

Required textbooks (curricular books if any)

George B. Thomas, Jr. “THOMAS’CALCULUS ", 13™
edition, 2013

Main references (sources)

George B. Thomas, Jr. “THOMAS’CALCULUS ", 13™
edition, 2013

Recommended books and references ( scientific journals ,
reports..)

B.S. Grewal,“Higher Engineering Mathematics” 42nd
edition.

Electronic references , websites

Google and Telegram and others

72. Course name

Mathematics IV

73. Course Code

ENCHMalVv2 13 07

74. Semester / year

2M [ 2023-2024

75. Description Preparation Date

2024/ 3 /30

76. Available Attendance Forms

At class

77. Number of credit hours (total) / Number of units (total)

Number of hours: 5 (3 theoretical + 2 tutorial) / units: 3

78. Course administrator's name (mention all, if more than one name )
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Name: Sarmed A. S. Altayee
Email: Eng.sarmed.salih@uobabylon.edu.ig

79. Course Objectives

Course Objectives

1. To provide a comprehensive understanding of linear algebra and its
relevance to engineering systems.

2. To enhance problem-solving skills by applying advanced mathematical
concepts to real-world engineering scenarios.

3. To develop a deep understanding of differential equations and their
applications in engineering.

4. To foster critical thinking and analytical abilities necessary for advanced
engineering courses.

80. Teaching and Learning Strategies

Course
Objectives °

Upon successful completion of this module, students will be able to:

To develop a deep understanding of binary and triple integrations and other
integrals and on the different axes.

To develop a deep understanding of differential equations and their
applications in engineering.

Understand the concepts of infinite sequences and infinite series.
Determine the convergence or divergence of infinite sequences and series.
Apply convergence tests to determine the convergence or divergence of
series.

Understand and apply Taylor and Maclaurin series expansions.

Use power series to approximate functions and solve engineering problems.
To foster critical thinking and analytical abilities necessary for advanced

engineering courses

81. Course Structure

Week Hours Required learning Unit or subject Learning mothed  |Evaluation method
outcomes name
Double Exercises,
Integrals , N assignments
Area, Explaining on lab
Week 1 5 Moments, and Multiple wight board and , laboratory
Centers of Integrals projecting on reports, and
Mass , Double digital screen exams
Integrals in
Polar Form
ITriple " Exercises,
ntegrals in .
9 Explaining on assignments
Rectangular Multiple ight board and
Week 2 5 Coordinates P Wight board an , laboratory
Volumes and Integrals projecting on reports, and
digital screen P J
Average exams
Values
Masses and Exercises,
¥h°me”ts n Explaining on assignments
ree Multiple wight board and
Week 3 5 Dimensions Integrals orojecting on , laboratory
digital screen reports, and
exams
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Triple Exercises,
Integrals in . assignments
Cylindrical Explaining on
Week 4 and Spherical Multiple wight board and 1 Iaboratory
Coordinates , Integrals projecting on reports, and
Substitutions digital screen exams
in Multiple
Integrals
Definition, Exercises,
B | oty | Sgengen | assignments
Week 5 Differentia | 0 o , laboratory
| Equation digital screen reports, and
exams
girg? order Exercises,
rdinary ;
Differential assignments
Equation , laboratory
Gome | oanay | g | repors, anc
Week 6 : Differentia | V'9"; boardan €xams
Equation, | Equati projecting on
Homogeneous quation digital screen
Equation,
Linear
Differential
Equation
Exact_ Exercises,
quation, . i
Second Order Ordinary EXE,:%'”'”S on | assignments
Week 7 Differential Differentia W;)? e c(t)iirg 22 , laboratory
E'%ngog,eo | Equation digital screen reports, and
geneous exams
Second Order
Hon- Exercises,
omogeneous . :
Second Order Ordinary E_XE:ab'”'”g on | assignments
Week 8 (Undetermine Differentia W;)? oje C?i?]l;} :nn , laboratory
(\j/ ;?:;t;glg?ts, | Equation digital screen reports, and
exams
Parameters).
Limits of Exercises,
sequences of . assignments
number , Infinite .
infinite series, sequences E_xE:at:nmg on | , laboratory
Week 9 series without and infinite WF')?OJ. A c(t)iirg :: reports, and
ge()g;g;/:aigg;m: Series digital screen exams
and Integral
Tests
Limits of Infinite Exercises
Explaining on ) !
Week sequences of sequences wight board and assignments
10 number , and infinite roiecting on
infinite series, series e , laboratory

series without

digital screen

reports, and
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negative term: exams
Comparison
and Integral
Tests
Series with Exercises,
#‘grm_e%a;t'i‘ge Infinite y assignments
' sequences Explaining on laborator
Week 5 and Root and infinite wight board and 1 y
11 ,Alternating : projecting on reports, and
Series and series digital screen
exams
Absolute
convergence
ower series i
ICZI'aylor Series Infinite - EX?rCISeS’
' nd Maclaur sequences Explaining on assignments
Week 5 and Maclaurin and infinite | Wight board and laborat
12 Series X projecting on , laboratory
SEres digital screen reports, and
exams
ieriotqlic Exercises,
unctions, :
Fourier Series assignments
of Functions , laboratory
with Period Explaining on reports, and
Week 5 2TI, Fourier Fourier wight board and exams
13 Serious of series projecting on
Arbitrary digital screen
Periodic
Functions,
Odd and Even
Symmetry
Definition, Exercises,
Properties of ;
Fou?ier Explainin assignments
Week Transform, Fourier gooar;o\llv ;ggt  laboratory
W e e ) T | ey | reporsand
. on digital exams
é_ny II::U_II’_IC'[IOI‘I, screen
ine F.T.,
Cosine F
Week 5 Mid term
15 exam
82. Course evaluation
15 mid 2" mid Quiz Final exam Final grade
15 15 10 40 60 100

Distributing the score out of 100 according to the tasks assigned to the student such as daily preparation, daily oral ,
monthly , or written exams , reports etc..

83. Learning and Teaching Resources

Required textbooks (curricular books if any)

George B. Thomas, Jr. “THOMAS’CALCULUS ", 13™
edition, 2013
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Main references (sources)

George B. Thomas, Jr. “THOMAS’CALCULUS ", 13t

edition, 2013
Recommended books and references ( scientific journals, | B.S. Grewal, “Higher Engineering Mathematics” 42nd
reports..) edition.
Electronic references , websites Google and Telegram and others

91. Course name

Fluid Flow |

92. Course Code

93. Semester / year

First semester 2023-2024

94. Description Preparation Date

30/03/2024

95. Available Attendance Forms

Class Room

96. Number of credit hours (total) / Number of units (total)

75 Hr.

97. Course administrator's name (mention all, if more than one name )

Name: Assist.Prof. Dr. Ahmed Saib Naji
Email: ahmed.najial-alawi@uobabylon.edu.iq

98. Course Objectives

Course
Obijectives

Understanding the physical principles of the fluid properties when the fluid at
rest or at flow and get the expression of pressure and/or velocity. Hence, the
students will be ready to understand the fluid applications.

99. Teaching and Learning Strategies

Course
Obijectives

Identifying the basic laws of fluids in the states of rest and flow. In the state
of rest, the student can understand and distinguish the cases of calculating
pressure, and in return, understand the basics of the flow of fluids in pipes
and on the outer surface of surfaces. Thus, he will be able to identify the
principles of operation and measurement of special devices in estimating the
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properties of various fluids and their applications. Different




101.  Course evaluation including Daily Exam, Quizzes, onsite activities and
Homeworks
40% + 60% for final
102.  Learning and Teaching Resources
Required textbooks (curricular books if | Fluid Flow for Chemical Engineers by F. A.
any) Holland and R. Bragg, 2" Ed.1995
Main references (sources) Introduction to Fluid Mechanics by R. W. Fox, A.
T. McDonald and P. J. Pritchard, 6" Ed. 2004
Recommended books and references Fluid Mechanics by W. Streeter, 6" ed
(scientific journals, reports.)

Electronic references , websites Google and Telegram and others

103. Course name
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Fluid Flow 11

104. Course Code

105. Semester / year

Second semester 2023-2024

106. Description Preparation Date

30/03/2024

107. Available Attendance Forms

Class Room

108. Number of credit hours (total) / Number of units (total)

90 Hr.

109. Course administrator's name (mention all, if more than one name )

Name: Assist.Prof. Dr. Ahmed Saib Naji
Email: ahmed.najial-alawi@uobabylon.edu.iq

110. Course Objectives

Understanding the integral form of the fundamental fluid flow including the applications of
Reynolds Transport Theorem. Then go forward to include the application and design of pumps in
various types. Looking at the effect of non-constant viscosity and density of fluid.

111. Teaching and Learning Strategies

Analysis of fluid flow system by applying control volume. Identify different types of non-
Newtonian fluids and study their behavior in terms of velocity, flow pattern, and pressure drop.
Demonstration of kinetics or fluid dynamics such as the study of pumps. Look at the phenomena
of compressive flow and mixing of more than one fluid.

112. Course structure
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Week No. Hours ILOs Unit/Module or Teaching Assessment
Topic Title Method Method
1 6 Chapter One: Understand the White Board Homework
Reynolds control volume Quizzes
Transport concept and its Report
Theorem importance
2 6 Chapter One: Deriving the Homework
Reynolds equations related to Quizzes
Transport General aspects White Board Report
Theorem
3 6 Chapter One: Mathematical White Board Homework
Reynolds applications about Quizzes
Transport this topic Report
Theorem +
Experiment No. 1
4 6 Chapter Two: Identify various Homework
Non-Newtonian | types Quizzes
Fluids Flow White Board Report
5 6 Chapter Two: Using the White Board Homework
Non-Newtonian principles to draw Quizzes
Fluids Flow the velocity, Report
pressure and shear
stress in Laminar
Flow
6 6 Chapter Two: Using the Homework
Non-Newtonian principles to draw Quizzes
Fluids Flow + the velocity, White Board Report
Experiment No. 2 | pressure and shear
stress in Laminar
Flow
7 6 Chapter Three: General Overview | White Board Homework
Turbomachinery | about the Quizzes
turbomachinery Report
and the importance
of its study
8 6 Chapter Three: Selection of the Homework
Turbomachinery | centrifugal pups Quizzes
and methods of its | White Board Report
connection
9 6 Chapter Three: Pumps design and | White Board Homework
Turbomachinery | test its performance Quizzes
Report
10 6 Chapter Three: Midterm Exam 1 Homework
Turbomachinery Quizzes
+ exam White Board Report
11 6 Chapter Three: Reciprocating White Board Homework
Turbomachinery+ | pumps and its Quizzes
experiment No. 3 | design calculations Report
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12 6 Chapter Four: General overview Homework
Mixing tanks about the mixing Quizzes
tanks design Report
13 6 Chapter Four: Selection of Homework
Mixing tanks + suitable mixing Quizzes
experiment No. 4 | tanks White Board Report
14 6 Chapter Five: Understanding the | White Board Homework
Compressible compressible fluid Quizzes
Fluid Flow flow types and its Report
calculations
15 6 Chapter Five: Complementary White Board Homework
Compressible lecture and Quizzes
Fluid Flow + Midterm Exam 2 Report
experiment No. 5

Course evaluation including Daily Exam, Quizzes, onsite activities and Homework40%,
Experimental reports 10%, +50% for final

Learning and Teaching Resources

any)

Required textbooks (curricular books if

Fluid Flow for Chemical Engineers by F. A. Holland
and R. Bragg, 2nd Ed.1995

Main references (sources)

Introduction to Fluid Mechanics by R. W. Fox, A. T.
McDonald and P. J. Pritchard, 6th Ed. 2004

Recommended books and references
(scientific journals, reports.)

Fluid Mechanics by W. Streeter, 6th ed

Electronic references , websites

Google, Telegram and others

113 .Course name

Properties of petroleum and natural gas

114. Course Code
115. Course Code
First semester / second year
116. Description Preparation Date
2024/3 /30
117. Available Attendance Forms
Attendance
118. Number of credit hours (total) / Number of units (total)

[150]




Number of hours: 4 (2 theoretical + 2 laboratory) / units: 3

119. Course administrator's name (mention all, if more than one name )

Email :hameed@uobabylon.edu.iq

Name Dr. Hameed Hussein Alwan

120. Course Objectives
Identify the physical and chemical properties of crude oil and its derivatives
121. Teaching and Learning Strategies
Knowing the origin of oil, its physical and chemical properties, and methods of evaluating it
122. .Course Structure
Evaluation Learning Unit or subject Required Hours | Week
method method name learning
outcomes
Exercises, Lecture + Petroleum, Fundamentals 4 1
assignments, laboratory importance , of the ail
laboratory reports, composition, industry
and exams origin
Exercises, Lecture + Hydrocarbons Fundamentals 4 2
assignments, laboratory components of the ail
laboratory reports, industry
and exams
Exercises, Lecture + Non hydrocarbon Fundamentals 4 3
assignments, laboratory components of the ail
laboratory reports, industry
and exams
Exercises, Lecture + Evaluation of crude Fundamentals 4 4
assignments, laboratory oil of the ail
laboratory reports, industry
and exams
Exercises, Lecture + Fundamentals 4 5
assignments, laboratory . of the oil
laboratory reports Petroleum analysis industr
Yy reports, y
and exams
Exercises, Lecture + Fundamentals 4 6
assignments, laboratory Physical properties of the oil
laboratory reports, part 1 industry
and exams
Exercises, Lecture + Fundamentals 4 7
assignments, laboratory Physical properties of the oil
laboratory reports, part 2 industry
and exams
Exercises, Lecture + . Fundamentals 4 8
; Fractional X
assignments, laboratory distillation of of the ail
laboratory reports, Istitiatl industry
crude oil

and exams
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Exercises, Lecture + Technical Fundamentals 9
assignments, laboratory properties part 1 of the ail
laboratory reports, industry
and exams
Exercises, Lecture + Technical Fundamentals 10
assignments, laboratory properties part 2 of the ail
laboratory reports, industry
and exams
Exercises, Lecture + Chemical Fundamentals 11
assignments, laboratory processing of the ail
laboratory reports, technology —partl industry
and exams
Exercises, Lecture + Chemical Fundamentals 12
assignments, laboratory processing of the ail
laboratory reports, technology —part2 industry
and exams
Exercises, Lecture + Petroleum gas Fundamentals 13
assignments, laboratory of the ail
laboratory reports, industry
and exams
Exercises, Lecture + chemical and Fundamentals 14
assignments, laboratory physical properties | of the oil
laboratory reports, industry
and exams
Exercises, Lecture + Natural gas Fundamentals 15
assignments, laboratory dehydration of the ail
laboratory reports, industry
and exams
123. Course evaluation 40m+ 60 for final
1% mid 2nd Quiz lab Final exam | Final grade
mid
15 15 10 10 50 50 100
124, Larning and teaching resources

Required textbooks
(curricular books if any)

5. W.L. Nelson, Petroleum refinery engineering, fourth edition,

McGraw-Hill Book Company , 1958.

6. M.R.Riazi, characterization and properties of petroleum

fractions , ASTM ,2005

M.A.Fahim, Fundamentals of petroleum refining , ELESVIER ,

2010

Main references (sources)

Recommended books and
references ( scientific
journals, reports..)

Google and Telegram and others

Electronic references ,
websites
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Third stage: Courses Discription

123. Course name

Electrochemical Engineering

124. Course Code

125. Semester / year

Second / Third year BSc

126. Description Preparation Date

12/4/2024

127. Available Attendance Forms

Students attend regularly two theoretical hours weekly for 15 weeks

128. Number of credit hours (total) / Number of units (total)

30 theoretical hours / Two units

129. Course administrator's name (mention all, if more than one name )

Name: Dr. Hassan Abdulzehra Alfetlawi
Email: fetlawi@uobabylon.edu.iqg

130. Course Objectives

To discover the important of Electrochemical Engineering.
To learn about the basic principles of Electrochemical Engineering .

To find out the applications of the Electrochemical Engineering.

R A

Course Objectives To understand the impact of using Electrochemical Engineering on the

society.

131. Teaching and Learning Strategies

1- The Presentation method: The teaching item in this method will be
displayed in front of the students on the whiteboard in details.

Teaching and Learning 2- The discussion method: Each item will be discussed with the students

Strategies and allowing to them to give their opinion and comments about the

whole parts of the lecture.

3-Brainstorming

132. Course Structure
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Week Hours Required learning Unit or subject name Learning Evaluation method
outcomes mothed
15 30 1- Introductionl- | 1. The - Decisions
- The Presentation Introduction

method: The teaching
item in this method will
be displayed in front of
the students on the
whiteboard in details.
-The discussion method:
Each

discussed

item will be
with  the
students and allowing to
them to give their
opinion and comments
about the whole parts of
the lecture.

- Brainstorming

2- Importance of
Electrochemical
Engineering
3- Electrochemical
Series
4- Daniel's Cell
5-The Ragone Chart
6-Pourbaix Diagram
7-Latimer Diagram
8-Frost Diagram
9-Electrodes and
Electrode Reactions
10- Faradaic and
Non-Faradaic
Processes
11- Equivalent
Circuits
12- Cell Voltage
13- Butler-Volmer
Equation
14- Design
Equations for an
Electrochemical cell
15- Electroplating

Presentation
method: The
teaching item
in this method
will be
displayed in
front of the
students on
the

whiteboard in
details .

2. The
discussion
method: Each
item will be
discussed with
the students
and allowing
to them to
give their
opinion and
comments
about the
whole parts of
the lecture

examinations 30

- Periodic

examination 5

- Home work and

Quizzes b5

133. Course evaluation

1- Decisions examinations 30
2- Periodic examination 5
3- Home work and Quizzes 5

134. Learning and Teaching Resources

Required textbooks (curricular books if any)

Newman, John, and Karen E. Thomas-Alyea.
Electrochemical Systems. 3rd ed. Wiley-Interscience,

2004.

Main references (sources)

Bard, Allen J., and Larry R. Faulkner.
Electrochemical Methods: Fundamentals and
Applications. 2nd ed. Wiley, 2000.

O' Hayre, Ryan, Suk-Won Cha, et al. Fuel Cell
Fundamentals. 2nd ed. Wiley, 20009.

Huggins, Robert A. Advanced Batteries:
Materials Science Aspects. Springer, 2008.

Recommended books and references ( scientific journals ,
reports..)

Open
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Electronic references , websites Classroom and Telegram program.

135. Course Name: Thermodynamics 1

136. Course Code:CHE-00

137. Semester / Year: 2023-2024

138. Description Preparation Date: April 2024

139. Available Attendance Forms: weekly

140. Number of Credit Hours (Total) / Number of Units (Total) 45 hrs / 3 units

141. Course administrator's name (mention all, if more than one name)
Asst. Prof. Alaa Nour Ghanim
Email: eng.alaaghanim@uobabylon.edu.iq

Name:
Email:

142. Course Objectives

Course Objectives e Knowing and understanding the types of energy
and how it is converted from one form to another
and how the heat can be converted into useful
work. Knowing and understanding the statements
and the expressions of the thermodynamics laws I,
Il and I11 and their applications.

e Know and understand pressure-volume-
temperature relationships for pure gases and
mixtures using different equations of state.
Understanding and calculating energy and
efficiency of heat engines, heat pumps, and
equipment such as pumps, compressors, turbines

o Acquire skills in pressure-volume-temperature
calculations for systems of pure gases and mixtures

143. Teaching and learning strategeity

Strategy 1- Using lectures and presentation through LCD with aid of theoretical and practical examples.
2- Conducting intellectual discussions and making participations for students.
3- Tutorial groups to solve thermodynamics exercises.

144. Course structure

Week Hours Required Learning Unit or subject Learning Evaluation

Outcomes hame method method
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Course structure: first course

Week hours | Required Learning | Unit/Subject Learning | Evaluation
Outcomes name Method Method
first week (1) 3 Introduction to Introduction LCD Semester
Chemical Scope of lectures and daily
Engineering | thermodynamics exam
Thermodynamics | Dimensions and
unit
Force
Temperature
Volume Pressure
week (2) 3 Introduction to Work, energy LCD Semester
Chemical Internal energy lectures and daily
Engineering and Enthalpy exam
Thermodynamics System and
surrounding
State functions
week (3) 3 The First Law of Statement LCD Semester
Thermodynamics steady state lectures and daily
non-flow systems exam
steady state flow
systems
The reversible
and irreversible
processes
week (4) 3 The Ideal Gas Closed System LCD Semester
Processes lectures and daily
Isometric process exam
Isothermal
process
Isobaric process
Adiabatic
process
Polytropic
process
week (5) 3 Properties of Two Phase Rule LCD Semester
Phase System Equilibrium  of lectures and daily
two phase system exam

Property
Diagrams
Steam Tables
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Applications

week (6) The Flow Work The flow work LCD Semester
Heat Capacity Heat Capacity lectures and daily
Effect of exam
Temperature on
heat capacity for
ideal gas
week (7) Heat of Reactions The standard heat LCD Semester
of formation lectures and daily
The standard heat exam
of reactions
Effect of
Temperature on
the Standard Heat
of Reaction
week (8) The Second Law of Statement of the LCD Semester
Thermodynamics second law lectures and daily
Carnot cycle exam
Entropy and the
second law
week (9) The Second Law of Entropy change LCD Semester
Thermodynamics of ideal gas lectures and daily
Evaluation of exam
entropy
Heat Engine and
Heat Pump
week (10) The Second Law of | Heat Engines and LCD Semester
Thermodynamics Heat pumps lectures and daily
exam
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week (11) PVT Relations of Volumetric LCD Semester
Pure Substance properties of pure lectures and daily
fluid exam
Law of
corresponding
states
Generalized
correlation of
gases
Cubic Equations
week (12) PVT Relations of Generalized virial LCD Semester
Pure Substance correlations lectures and daily
Generalized exam
correlation of
liquids
PVT relations of
liquid
week (13) Heat Effects Clapeyron LCD Semester
Accompanying Phase equation lectures and daily
Changes of Pure Clausius- exam
Substance Clapeyron
equation,
Antoine equation,
AH" at normal
boiling point
week (14) Thermodynamics Maxwell LCD Semester
Relations Relations lectures and daily
Derivations for exam
Enthalpy &
Entropy
Exercises
week (15) Thermodynamics Relations for LCD Semester
Relations isothermal lectures and daily
compressibility exam
and volume
expansivity
Throttling
Process
Examples

145. Course Evaluation
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Distributing the score out of 100 according to the tasks assigned to the students such as daily
preparation, dialy oral, montly, or written exams reports.....etc

146. Learning and Teaching Resources

Required textbooks (curricular
books if any)

5) J. M. Smith and H.C. Van Ness "Introduction to Chemical
Engineering Thermodynamics" 4Th Edition (1987),
McGraw-Hill

J. M. Smith and H.C. Van Ness “Introduction to Chemical
Engineering Thermodynamics” 6" Edition (2001), McGraw-Hill

Main references (sources)

5. Sonntag, Borgnakke, Van Wylen, Fundamentals of
Thermodynamics, 7th Edition, Wiley India, New Delhi,
2000.

I. M. Klotz and R. M. Rosenberg "Chemical Thermodynamics Basic
Concepts and Methods" 2008, Published by John Wiley & Sons,
Inc., Hoboken, New Jersey

Recommended books and
references ( scientific journals ,
reports..)

Electronic references , websites

httppuccini.che.pitt.edu~karljClassesCHE1007
https://folk.ntnu.no/skoge/septek/more-
material/flash_from_skogestad_book.pdf
https://www.thermopedia.com/content/1235

147. Course Name: Thermodynamics 2

148. Course Code:CHE-00

149. Semester / Year: 2023-2024

150. Description Preparation Date: April 2024

151. Available Attendance Forms: weekly

152. Number of Credit Hours (Total) / Number of Units (Total) 45 hrs / 3 units

153.  Course administrator's name (mention all, if more than one name)

Asst. Prof. Alaa Nour Ghanim

Email: eng.alaaghanim@uobabylon.edu.iq

154.  Course Objective

Course Objectives

e Knowing and understanding the types of energy
and how it is converted from one form to another
and how the heat can be converted into useful
work. Knowing and understanding the statements
and the expressions of the thermodynamics laws I,
Il and I11 and their applications.

e Know and understand pressure-volume-
temperature relationships for pure gases and
mixtures using different equations of state.
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Understanding and calculating energy and
efficiency of heat engines, heat pumps, and
equipment such as pumps, compressors, turbines

e Acquire skills in pressure-volume-temperature
calculations for systems of pure gases and mixtures

155.  Teaching and Learning strategies

Strategy

1- Using lectures and presentation through LCD with aid of theoretical and practical examples.

2- Conducting intellectual discussions and making participations for students.

3- Tutorial groups to solve thermodynamics exercises.

156. Course Structure

Week Hours | | Required Learning Unit or subject Learning Evaluation
Outcomes name method method
Course structure: second course
Week hours Required Unit/Subject Learning | Evaluation
Learning name Method Method
Outcomes
first week (1) 3 Residual property Residual LCD Semester
Enthalpy lectures and daily
Residual exa
Entropy
week (2) 3 Steam power Carnot Cycle LCD Semester
Cycles Rankine cycle lectures and daily
exam
week (3) 3 Steam power Actual cycle LCD Semester
Cycles lectures and daily
exam
week (4) 3 Refrigeration Introduction LCD Semester
Carnot lectures and daily
refrigeration exam
week (5) 3 Refrigeration LCD Semester
Vapor lectures and daily
compression exam
cycle
week (6) 3 Systems of variable Gibbsian LCD Semester
composition Equation lectures and daily
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Ideal gas exam
mixture model
Ideal solution
model
VLE and
Chemical
potential s
week (7) Systems of variable Raoult's Law LCD Semester
composition Vapor liquid lectures and daily
equilibrium exam
diagrams
week (8) Systems of variable Henry law LCD Semester
composition VLE from K- lectures and daily
Value exam
correlations
week (9) Systems of variable Flash LCD Semester
composition calculations lectures and daily
exam
week (10) Partial molar property Analytical LCD Semester
solution lectures and daily
Graphical exam
solution
week (11) Fugacity and fugacity Fugacity LCD Semester
coefficient Fugacity lectures and daily
coefficient exam
Fugacity of
Gases From
PVT Data
Fugacity of
Gases From
Residual
Property
week (12) Fugacity of Mixturee Lewis-Randall LCD Semester
(LR) rule lectures and daily
Henry Law exam
(HL)
week (13) Property change of Property change LCD Semester
mixing of mixing lectures and daily
AM for ideal exam
solution
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Excess Property
week (14) 3 Activity Coefficients Activity LCD Semester and
Coefficients from lectures daily exam
VLE Data
Evaluation of
Activity
Coefficients
week (15) 3 Chemical Reaction Chemical LCD Semester
Equilibria Reaction lectures and daily
Equilibria exam
157.  Course Evaluation

Distributing the score out of 100 according to the tasks assigned to the
students such as daily preparation, dialy oral, montly, or written

exams reports.....etc

158.

Learning and Teaching Resources

Required textbooks
books if any)

(curricular

6) J. M. Smith and H.C. Van Ness "Introduction to Chemical
Engineering Thermodynamics"” 4Th Edition (1987),
McGraw-Hill

J. M. Smith and H.C. Van Ness “Introduction to Chemical
Engineering Thermodynamics” 6" Edition (2001), McGraw-Hill

Main references (sources)

159. Sonntag, Borgnakke, Van Wylen, Fundamentals of
Thermodynamics, 7th Edition, Wiley India, New Delhi,

20009.
I. M. Klotz and R. M. Rosenberg "Chemical Thermodynamics Basic

Concepts and Methods" 2008, Published by John Wiley & Sons,
Inc., Hoboken, New Jersey

Recommended books and
references ( scientific journals ,
reports..)

Electronic references , websites

httppuccini.che.pitt.edu~karljClassesCHE1007
https://folk.ntnu.no/skoge/septek/more-
material/flash_from_skogestad book.pdf
https://www.thermopedia.com/content/1235

160. Course name
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Engineering analysis

161. Course Code
162.  Semester / year
1 2023-2025

163.  Description Preparation Date

2023
164.  Available Attendance Forms

Weekly

165. Number of credit hours (total) / Number of units (total)

3/60
166.  Course administrator's name (mention all, if more than one name )

Name:Ali Obaid Imarah
Email:aliumara@uobabylon.edu.iq

167.  Course Objectives:

Course Objectives The aim of this subject is to make the students ready to understand and
comprehend the scientific theories and their applications related to their
field of
the study.

168. Teaching and Learning Strategies The objective of the course is to give third year chemical engineering
students the fundamental of Engineering analysis
Course
Objectives

169.  Course Structure

The engineering analysis course includes six chapters, respectively:
(1) Applications of differential equations of degree 1 and 2

(2) Instant differential equations.

(3) differential equations of with high order.

(4) Fourier transform.
(5) laplace's equation.
(6) mathematical model

(7) Partial Differential Equation (PDE)

Week Hours Required learning Unit or subject name Learning Evaluation method
outcomes mothed
1 |4 Introduction of first order | Introduction Using Quizzes exams
differential whiteboard Report class
Equations and digital assignment
Media
presentation
2 |4 Applications of Ordinary
differential equation
(ODE)
3 |4 Example and application
of
ODE
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4 |4 Solving ODE
By D-operator

5 |4 Mid exam 1

6 |4 solution by Series

7 |4 Example of Series
Solve the ODE by
Series

8 |4 Laplace transformation

9 |4 inverse Laplace

transformation
solution of differential
equation using Laplace
transformation

10 | 4 Mid exam 2

11| 4 partial differential
equations (PDE)
Mathematical
modeling
(Heat transfer.

12 mathematical
modeling, Mass
transfer, reactor)

13 Reviewing

170. Course evaluation

Quizzes (10) % , mid Exam ,(30)%, final exam (60)%

171. Learning and Teaching Resources

Required textbooks (curricular books if any)
Wicaksana and T. Rachman, HIGHER
ENGINEERING, vol. 3,

no. 1. 2018

Main references (sources)

Recommended books and references ( scientific journals ,
reports..)

Electronic references , websites

172. Course name

Numerical analysis

173. Course Code

174.  Semester / year

11 2023-2025
175.  Description Preparation Date
2023
176.  Available Attendance Forms
Weekly
177.  Number of credit hours (total) / Number of units (total)
3/60

178.  Course administrator's name (mention all, if more than one name )
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Name:Ali Obaid Imarah

Email:aliumara@uobabylon.edu.ig

179.  Course Objectives :

Course Objectives The objective of numerical analysis course is to introduce the students to
the extent to which numerical methods are needed for solving various
scientific problems, and to train them to use these methods to find
approximate solutions to the issues raised in various fields of research.

180.  Teaching and Learning Strategies The objective of the course is to give third year
chemical engineering students the fundamental of Numerical analysis .
Course
Obijectives

181.  Course Structure

The numerical analysis course includes six chapters, respectively:
e Estimating errors

e Solving nonlinear equations
e interpolation
e Numerical integration

e Solving the systems of linear equations

e Introduction to the solution of ordinary differential equations.

Week

Hours

Required learning
outcomes

Unit or subject name

Learning
mothed

Evaluation method

1 |4

Estimating errors in
basic arithmetic
operations as well as in
functions (of single and
multiple parameters).
Accumulation of errors
and calculating higher
limits to reduce their
inflation in recursive
processes

Introduction

Using
whiteboard
and digital
Media
presentation

Quizzes exams
Report class
assignment

* Sources and types of
errors.

* Estimating errors in
basic arithmetic
operations.

* Estimating errors in
functions (of single and
multiple parameters).

» Accumulation of errors
and calculating higher
limits to reduce their
inflation in recursive
processes

Using the most
important numerical
methods for solving
nonlinear algebraic and
transcendental equations
with error calculation in
each method. The
undertaken methods are:
Bisection method,
Secant method and
Newton’s method.

Using the most famous
forms of interpolation
such as Newton formula
and Lagrange formula in
addition to the Least
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squares method.
Reverse interpolation.

Mid exam 1

(2]
SN

Numerical integration

The use of the most
important numerical
rules in calculating the
definite integrals and
estimating the
committed errors.

* Rectangle rule

* Trapezoidal rule

* Simpson’s rule.

Solving systems of
linear equation

Introducing the most
immediate and iterative
methods used for
solving the systems of
linear equations,

* LU method

* Jacobi method

* Gauss-Seidel method.
» Convergence test

10 | 4

Mid exam 2

11| 4

Introduction for
solving ordinary
differential equations

12

Introduction to the
simplest numerical
methods for solving
ordinary differential
equations from the
first and second order.
» Euler method
» Modified Euler
method
* Runge-Kutta
method. * Successive
derivation method
* Successive
approximation
method.

13

Reviewing

182.

Course evaluation

Quizzes (10) % , mid Exam ,(30)%, final exam (60)%

183.

Learning and Teaching Resources

Required textbooks (curricular books if any)

Numerical Analysis, Richard L. Burden and J. Douglas
Faires

Main references (sources)

Numerical Analysis, Steven T. Karris

Recommended books and references ( scientific journals ,
reports..)

Electronic references , websites

184.

Course name

Heat transfer |
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185.  Course Code
186.  Semester / year
Semester | / year 2023-2024

187.  Description Preparation Date

2023
188.  Available Attendance Forms

Weekly

189.  Number of credit hours (total) / Number of units (total)

60/6
190.  Course administrator's name (mention all, if more than one name )

Name: Tahseen AlHattab
Email: alhattab.t@uobabylon.edu.iq

191.  Course Objectives

The objective of the course is to give third year chemical engineering students the fundamental physics of heat

transfer by conduction, convection and radiation.

192.  The objective of the course is to give third year chemical engineering students the
fundamental physics of heat transfer by conduction, convection and radiation.
— Starting with real-world examples to draw students in.
— Using visuals, activities, and case studies to make learning engaging.
— Focusing on understanding concepts, not just memorizing formulas.
— Giving students practical problems to solve.
— Encouraging collaboration and peer learning.
— Using technology and connect heat transfer to other subjects.
193.  Course Structure
Week | Hours Required learning outcomes Unit or subject Learning Evaluation
name methods method
1 4 Concepts and Mechanism of heat flow, Modes of | |ntroduction
heat transfer, their physical mechanism,
2 4 Laws of heat transfer, thermal conductivity, heat | Modes of heat
transfer coefficient, radiation heat transfer transfer _
coefficient. @ S vg
3 4 Steady state heat conduction without heat One dimension ==1 =
generation in plane and composite wall, hollow steady state p= @ N
cylinder. . = 8
conduction = -
4 4 Boundary conditions. Steady state heat Heat generation o Q
conduction with heat generation in plane wall, with the system o %
cylinder and sphere. 8 7]
5 4 Extended Surface: Types of fins, governing Fins, types of fins a b
equation, ® L,
6 4 Fin pgrformance, fin efficiency,overall fin Fins, efficiency and a ‘%
effectiveness. performance a (3D
7 4 Thermal contact resistance, critical thickness of contact resistance cc:z =
insulation on cylindrical bodies. & w
8 4 Steady state Two and Multi-dimensional heat Two and higher 5 T
conduction. dimensions steady > g
state conduction s o
9 4 Unsteady state heat conduction: lumped system Unsteady state g CED
conduction - =
11 4 Unsteady state heat conduction: Distributed -Distributed @ w
Systems Systems § Py
12 4 Principle of heat convection: mechanism, natural | Convection heat = °©
and forced convection, transfer > =
@ 73
13 4 Convection boundary layers: laminar and External flow > -
turbulent, momentum and energy equations. -Laminar vs g..
turbulent flow s
14 4 Laminar flow over bodies, turbulent flow inside Internal flow —h
circular and non-circular ducts, g
15 4 Reynolds Colburn analogy for flow over flat Reynolds Colburn =
plate and flow inside tube, coefficient of friction analogy
and friction factor.
194.  Course evaluation

Quizzes (10%). Lab. (10%), Mid. Exam (30%) and Final exam (50%b)
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195.

Learning and Teaching Resources

Required textbooks (curricular books if any)

J. P. Holman, Heat Transfer, 10th ed., McGraw Hill

Main references (sources)

Recommended books and references ( scientific journals ,
reports..)

Transfer

F. P. Incropera, Fundamentals of Heat and Mass

Electronic references , websites

https://sites.qoogle.com/uobabylon.edu.ig/heat-

transfer-virtual-lab/

196.  Course name
Heat transfer 11
197.  Course Code
198.  Semester / year
Semester 11 / year 2023-2024

199.  Description Preparation Date

2023
200.  Available Attendance Forms

Weekly

201.  Number of credit hours (total) / Number of units (total)

60/6
202.  Course administrator’'s name (mention all, if more than one name )

Name: Tahseen AlHattab
Email: alhattab.t@uobabylon.edu.iq

203.  Course Objectives

The objective of the course is to give third year chemical engineering students the fundamental physics of heat

transfer by conduction, convection and radiation.

204.  Teaching and Learning Strategies
— Starting with real-world examples to draw students in.
— Using visuals, activities, and case studies to make learning engaging.
— Focusing on understanding concepts, not just memorizing formulas.
— Giving students practical problems to solve.
— Encouraging collaboration and peer learning.
— Using technology and connect heat transfer to other subjects.
205.  Course Structure
Week | Hours Required learning outcomes Unit or subject Learning Evaluation
name methods method
1 4 Use of empirical and experimental Forced convection.
correlations for forced convection.
2 4 Natural convection over vertical and Natural convection
horizontal plans @ § Q@< POy rg)
3 4 Natural convection in enclosure. Natural convection = 5 g IR~
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in enclosure.

4 4 Use of empirical and experimental
correlations for natural convection.

Empirical and
experimental
correlations

5 4 Principle of condensation and boiling. | Condensation and
boiling.

6 4 Thermal radiation: Concept, Black Radiation
body radiation.

7 4 Spectral and total emissive power, Emissive power in
Stefan Boltzmann law, radiation

8 4 Radiation laws, irradiation and Radiation
radiosity, Surface absorption, reflection | proprieties
and transmission, emissivity,

9 4 Radiation view factor, radiation heat View factor

exchange between two diffuse gray
surfaces, radiation shield.

11 4 Gas radiation

Gas radiation

12 4 Classification of heat exchangers,
temperature distribution in parallel,
counter flow arrangement

Heat Exchanger

13 4 overall heat transfer coefficient, fouling
factor,

OHTC

14 4 Log-mean temperature difference
method.

LMTD

15 4 NTU —effectiveness method of analysis
for rating and sizing of heat
exchangers.

NTU-¢

206. Course evaluation

Quizzes (10%0). Lab. (10%), Mid. Exam (30%) and Final exam (50%b)

207.  Learning and Teaching Resources

Required textbooks (curricular books if any)

J. P. Holman, Heat Transfer, 10th ed., McGraw Hill

Main references (sources)

Recommended books and references ( scientific journals ,
reports..)

F. P. Incropera, Fundamentals of Heat and Mass
Transfer

Electronic references , websites

https://sites.google.com/uobabylon.edu.ig/heat-
transfer-virtual-lab/

208. Course name

Corrosion engineering

209. Course Code

210. Semester / year

first semester / third year

211. Description Preparation Date

march 30, 2024
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212. Available Attendance Forms

class room

213. Number of credit hours (total) / Number of units (total)

4/3

214. Course administrator's name (mention all, if more than one name )

Name: assistant prof. falah kaify Matloub
Email: falahkaify@uobabylon.edu.iq

215. Course Objectivtes

Course Objectives

The student will learn the following:

and material selection).
4. The corrosion rate measurements.

1.The ability to define the corrosion, its types and units.
2. Reorganization of corrosion types and its protection.
3. The protection methods (cathodic and anodic protection, inhibition, coating

5. The corrosion of metals and alloys in different environments.

216. Teaching and Learning Strategies

A - Cognitive goals

1. The student will able to think to reduce or prevent corrosion.
2. The student will realize the importance of the corrosion in petroleum and chemical industries.
3. The student will understand the methods of measuring and controlling corrosion by several

methods.

b- The skills goals special to the course

1. The student will be able to evaluate the process conditions and risks.
2. The student will identify the corrosion problems and the suitable treatments

3. The ability to recognize corrosion problems.
4. The ability to specify the corrosion types.

5. Ability to recognize reasons of corrosion occurring.
6. Ability to suggest the best method of corrosion reducing or protection

217. Course Structure
Week Hours | Required learning outcomes Unit or subject | Learning Evaluation
name mothed method
week (1) 2 | General lecture about corrosion cost and | Definition and | digital
important. The coarse exams. introduction screen and
white
board.
week (2) 2 | The Dry-Cell Analogy and Faraday’s Law, | Electrochemic | Explaining | Homework
Definition of anode and Cathode, Types of | al mechanism | on e ments
Cells and types of Corrosion Damage. whiteboard | Quizzes &
and Report
projecting
on digital
screen
week (3) 2 | Change of Gibbs Free Energy, Measuring the | Thermodynam | Explaining | Homework
Emf of a Cell, Calculating the Half-Cell | ics: Corrosion | on eonments
potential -The Nernst Equation, The | tendency and | whiteboard | Quizzes &
Hydrogen Electrode and the Standard | electrode and Report
Hydrogen Scale, Convention of Signs and | potential projecting
Calculation of Emf on digital
screen
week (4) 2 Basis of Pourbaix Diagrams, Pourbaix Explaining | Homework
Diagram for Water, Pourbaix Diagram for on eonments
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Iron, Pourbaix Diagram for Aluminum, whiteboard | Quizzes &
Pourbaix Diagram for magnesium and and Report
Limitations of Pourbaix Diagrams. projecting
on digital
screen
week (5) Polarization, The Polarized Cell, How | Thermodynam | Explaining | Homework
Polarization Is Measured, Calculation of IR | ics: on Quizzes &
Drop in an Electrolyte, Causes of | POURBAIX | whiteboard Report
polarization, Hydrogen  Overpotential, | Diagrams and
Polarization Diagrams of Corroding Metals, projecting
Influence of Polarization on Corrosion Rate, on digital
Calculation of Corrosion Rates from screen
polarization Data, and Anode—Cathode Area
Ratio.
week (6) Definition, Characteristics of Passivation and | KINETICS: Explaining | Homework
the Flade Potential, Behavior of Passivators, | POLARIZATI | on onments
Passivation of Iron by HNO3, Anodic ON AND whiteboard | Quizzes &
Protection and Transpassivity, Theories of CORROSION | and Report
Passivity, More Stable Passive Films with RATES projecting
Time, Action of Chloride lons and Passive— on digital
Active Cells, Critical Pitting Potential, screen
Critical Pitting Temperature, Passivity of
Alloys, Nickel-Copper Alloys, and effect of
Cathodic Polarization and Catalysis.
week (7) Agueous Environments, Effect of Dissolved | Passivity Explaining | Homework
Oxygen, Effect of Temperature, Effect of on e ments
pH, Effect of Galvanic Coupling, Effect of whiteboard | Quizzes &
Velocity on Corrosion in Natural Waters, and Report
Effect of Dissolved Salts, Metallurgical projecting
Factors, Varieties of Iron and Steel, Effects on digital
of Composition, Effect of Heat Treatment, screen
and Steel Reinforcements in Concrete.
week (8) Mid. Exam IRON AND
STEEL
week (9) Mechanism of Stress-Corrosion Cracking of | Mid exam Explaining | Homework
Steel and Other Metals, Electrochemical on oments
dissolution, Film-Induced Cleavage, whiteboard | Quizzes &
Adsorption-Induced Localized Slip, Stress and Report
Sorption, Initiation of Stress-Corrosion projecting
Cracking and Critical Potentials, Rate of on digital
Crack  Growth  (Fracture  Mechanics), screen
Hydrogen Damage, Mechanism  of
Hydrogen Damage and Effect of Metal
Flaws
week (10) Types of Atmospheres, Corrosion-Product | EFFECT OF | Explaining | Homework
Films, Factors Influencing Corrosivity of the | STRESS on ;'si?;nmems
Atmosphere, Particulate Matter, Gases in the whiteboard | Quizzes &
Atmosphere, Moisture (Critical Humidity and Report
and Remedial Measures projecting
on digital
screen
week (11) Factors Affecting the Corrosivity of Soils, ATMOSPHE | Explaining | Homework
Bureau of Standards Tests, Pitting RIC on ments
Characteristics, Stress-Corrosion Cracking CORROSION | whiteboard | Quizzes &
and Remedial Measures. and Report
projecting
on digital
screen
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week (12) 2 Initial  Stages,  Thermodynamics  of | CORROSION | Explaining gggework

Oxidation: Free Energy - Temperature | IN SOILS on assignments
Diagram, Protective and Nonprotective whiteboard | Quizzes &
Scales, Three Equations of Oxidation, and Report
Wagner Theory of Oxidation, Oxide projecting

Properties and Oxidation, Galvanic Effects on digital

and Electrolysis of Oxides, Hot Ash screen

Corrosion and Hot Corrosion

week (13) 2 | Sources of Stray Currents, Quantitative | OXIDATION | Explaining | Homework

class

Damage by Stray Currents, Detection of on assignments
Stray Currents, Soil-Resistivity whiteboard | Quizzes &
Measurement, and Means for Reducing and Report
Stray-Current Corrosion projecting
on digital
screen
week (14) 2 | How Applied CP, Sacrificial anodes, | STRAY- Explaining | Homework

class

Combined Use with Coatings, Magnitude of | CURRENT on assignments
Current Required, Anode Materials and | CORROSION | whiteboard | Quizzes &

Backfill,  Overprotection,  Criteria  of and Report
Protection, Potential Measurements, projecting
Doubtful Criteria, Position of Reference on digital
Electrode, Economics of Cathodic screen

Protection, and Anodic Protection,

week (15) | 2 | Methods of Application, Classification of | CATHODIC
Coatings, Vitreous Enamels, Portland | PROTECTION
Cement Coatings, Paints, Requirements for
Corrosion  Protection, Metal  Surface
Preparation, Cleaning All Dirt, Oils, and
Greases from the Surface, Complete
Removal of Rust and Mill Scale Filiform
Corrosion, Theory of Filiform Corrosion and
Plastic Linings

218. Course evaluation
50 m+ 50 m for final

Distributing the score out of 100 according to the tasks assigned to the student such as daily preparation, daily oral ,
monthly , or written exams , laboratory reports etc..

219. Learning and Teaching Resources

Required textbooks (curricular books if any)

Main references (sources) Corrosion and corrosion control, R. Winston Revie and Herbert
H. Uhlig, 4th ed. (2008). And chapter from other reference

Recommended books and references ( scientific Corrosion engineering, mars g. Fontana and norbert d. greene,

journals , reports..) 3th Edition (1986)

Electronic references , websites Google and Telegram and electronic libraries

220. Course name

Mass Transfer-I

221. Course Code

222. Semester / year

First semester 2023-2024
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223. Description Preparation Date

30/03/2024

224. Available Attendance Forms

Class Room

225. Number of credit hours (total) / Number of units (total)

60 Hr.

226. Course administrator's name (mention all, if more than one name )

Name: Assist.Prof. Sata Kathum A. Ajjam
Email: eng.sata.kathum@uobabylon.edu.iq

227. Course Objectives

Course
Objectives

4- To learn the student how to design the equipment of mass transfer
processes and make the material and energy balance of the units.

5- To learn the student how to solve the problem and the troubleshooting
of chemical industries.

1. The student will have the ability to define the Mass Transfer
fundamentals and its application.

2- The student will be able to identify the mass transfer equipments

and its type.

3_the student can be able to recognize each type of mass transfer

application and the methods of its operation.

228. Teaching and Learning Strategies

2sses and r

f equipme

ation
ment that c

Course A - Cognitive goals
Objectives 1- To learn the student how to design the equipment of mass transfer procs
energy balance of the units.
2- To learn the student how to solve the problem and the troubleshooting d
industries.
3- To learn the student how to solve the mass transfer problem of processes.
b- The skills goals special to the course
1. The student will be able to desing the equipment of mass transfer applic
2. The student will identify the problems and the troubleshooting of equip
operation
229. Course Structure
Week hours ILOs Unit/Module or Topic Teaching Method Assessment
Title Method
week (1) 4 Basic and uslatial) jLiady) Explaining and
Fundament Reverse Diffusion projecting on digital
als of Mass Al Pla Laasy) screen
Transfer Diffusion 4wl
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through stagnant

layer.
week (2) Basic and SN Jalaa Explaining on Homework
Fundament Coefficient of whiteboard and Quizzes
als of Mass Diffusivity projecting on digital Report
Transfer screen
week (3) Basic and | Mass 4kis) Jusi) ey s Explaining on Homework
Fundament Transfer Theory. whiteboard and Quizzes
als of Mass projecting on digital Report
Transfer screen
week (4) Basicand | Mass 4Ll Jisi oy &5 | Method of giving Homework
Fundament Transfer Theory. lectures. Quizzes
als of Mass Explaining on Report
Transfer whiteboard and
projecting on digital
screen
week (5) Basicand | Mass 4kish i) Jaea | Method of giving Homework
Fundament Transfer lectures. Quizzes
als of Mass Coefficient. Explaining on Report
Transfer whiteboard and
projecting on digital
screen
week (6) Gas Jad) palaial Gas Method of giving Homework
Absorption Absorption. lectures.
. Explaining on
whiteboard and
projecting on digital
screen
week (7) Mid exam kel 7 gl
The height of sk
Gas absorption tower
Absorption
week (8) Gas g\ gl Explaining on Homework
Absorption | The type of yabaia¥) whiteboard and Quizzes
absorption tower. projecting on digital
screen
week (9) Gas wabaiaYl 1 35S | Method of giving Homework
Absorption The efficiency of lectures.
absorption tower. Explaining on
whiteboard and
projecting on digital
screen
week(10) Distillation kil Explaining on Homework
Distillation whiteboard and Quizzes
Ji-iSia 48y sk projecting on digital
Mc-Cabe Theile screen
Method
week (11) Distillation iy o1 Ay ko Explaining on Homework
Lewis-Sorel Method whiteboard and Quizzes
projecting on digital
screen
week (12) Distillation | <l silu-(isais 43k Explaining on Homework
Bonchon- whiteboard and Quizzes

Savarot M.

projecting on digital
screen
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week (13) 4 Distillation (A2l ki) Explaining on Semester and
Batch Distillation whiteboard and daily exam
projecting on digital
screen
week (14) 4 Distillation Adaie g jall judaiil) Method of giving Semester and
<l gSal) lectures. daily exam
Multicomponent Drawing on the
Distilaation board and drawing
on the computer
week (15) 4 Distillation ddalia gz all judaiil)
Final Exam il gal)
Multicomponent
Distilaation

230. Course evaluation 40m+ 60 for final

Distributing the score out of 100 according to the tasks assigned to the student such as daily preparation, daily oral ,
monthly , or written exams, reports etc..

231. Learning and Teaching Resources

Required textbooks (curricular books if any)

1-Coulson & Richardson's Chemical Engineering
Solutions, Volume 2

Main references (sources)

1-Coulson & Richardson's Chemical Engineering
Solutions, Volume 1 & 2

Recommended books and references ( scientific

journals , reports..)

2-Mass Transfer

From Fundamentals to Modern Industrial

Applications

Koichi Asano

Tokyo Institute of Technology

3- Mass transfer principles and applications
DIRAN BASMADJIAN

Electronic references , websites

Google and Telegram and others

232. Course name

Mass Transfer-11

233. Course Code

234. Semester / year

First semester 2023-2024

235. Description Preparation Date

30/03/2024

236. Available Attendance Forms
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Class Room

237. Number of credit hours (total) / Number of units (total)

60 Hr.

238. Course administrator's name (mention all, if more than one name )

Name: Assist.Prof. Sata Kathum A. Ajjam
Email: eng.sata.kathum@uobabylon.edu.iqg

239. Course Objectives

Course Objectives

2. The student will have the ability to define the Mass Transfer
fundamentals and its application.
2- The student will be able to identify the mass transfer
equipments and its type.
3_the student can be able to recognize each type of mass transfer
application and the methods of its operation.
4- To learn the student how to design the equipment of mass transfer
processes and make the material and energy balance of the units.
5- To learn the student how to solve the problem and the
troubleshooting of chemical industries.

240. Teaching and Learning Strategies

Course A - Cognitive goals
Objectives | 1. T |earn the student how to design the equipment of mass transfer
processes and make the material and energy balance of the units.
2- To learn the student how to solve the problem and the troubleshooting of
equipment’s for chemical industries.
3- To learn the student how to solve the mass transfer problem of
processes.
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241. Course structure: first course

Unit/Module or | Teaching Assessment
Week | hrs | ILOs Topic Title Method Method
Liquid Extraction | -Jiw) gadaiuy) | Explaining and
(s projecting on
Extraction digital screen
week 4
1)
Liquid Extraction oadAil)  allea
Al Gl Al
Extraction Explaining on Homework
Calculation for | whiteboard .
week . . S Quizzes
4 partial misicible | and projecting
(2) gy Report
solvents on digital
screen
week Liquid Extraction | oeMaiul¥) cllea | Explaining on Homework
(3) A ) Ji) el whiteboard Quizzes
Extraction and projecting Report
Calculation for on digital
immmisicible screen
solvents
week | 4 Liguid Extraction 22 GadAiY) Method of Homework
4) Batch Ectraction | giving lectures. Quizzes
Explaining on Report
whiteboard
and projecting
on digital
screen
week | 4 | Liquid Extraction | _aiall gaMaiud) Method of Homework
(5 sl gusall | giving lectures. Quizzes
Slaial) g Explaining on Report
Extraction whiteboard and
Calculation for projecting on
partial misicible | digital screen
solvents co-
currenr
week | 4 Liquid Extraction | _aiwall gaMaiud) Method of Homework
(6) sl gusall | giving lectures.
Sl 5 Explaining on
Extraction whiteboard
Calculation for | and projecting
partial misicible on digital
solvents screen

counter-currenr
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Mid exam (AP uda il
week e adly 50
) Humldlflg:atlon Humldlflcatlo_n
and Cooling Tower | and Cooling
Tower
Drying cadadl) Ja) pa Explaining on
week Drying whiteboqrd _ Ho_mework
(8) and projecting | Quizzes
on digital
screen
first Drying Ciadadl) () Gl Method of Homework
week AU opita et | giving lectures.
9) 5 il Explaining on
Drying whiteboard
calculation for | and projecting
time periods on digital
screen
first Evaporation oA Explaining on Homework
week Evaporation whiteboard Quizzes
(10) and projecting
on digital
screen
@l Al g1 i) Explaining on
first Evaporation Lypes or | whiteboard o mework
Week vapulalUls ;:u M1 UJ;;JgLiI_;:; QUIzzeS
(11) screen
Evaporation <l il gl ) Explaining on
first Types of | whiteboard
week Evaporators and projecting Ho_mework
(12) on digital | Quizzes
screen
Evaporation 4aaY @il | Explaining on
. damiall 5 whiteboard i
w:’;k Single and Multi | and proje_ct_ing S)((a;nn?ster and daily
(13) effect evaporator | on digital
screen
Adsorption Adsorption Method of
giving lectures.
first Drawing on | Semester and daily
week the board and | exam
(14) drawing on the
computer
first Adsrption Adsorption
week Final Exam Mass and heat
(15) balance in
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evaporator.

242. Course evaluation 40m+ 60 for final

Distributing the score out of 100 according to the tasks assigned to the student such as daily preparation, daily oral ,

monthly , or written exams, reports etc..

243. Learning and Teaching Resources

Required textbooks (curricular books if any)

1-Coulson & Richardson's Chemical Engineering
Solutions, Volume 2

Main references (sources)

1-Coulson & Richardson's Chemical Engineering
Solutions, Volume 1 & 2

Recommended books and references ( scientific
journals , reports..)

2-Mass Transfer
From Fundamentals to Modern Industrial

Applications
Koichi Asano
Tokyo Institute of Technology

3- Mass transfer principles and

applications
DIRAN BASMADJIAN

Electronic references , websites

Google and Telegram and others

244. Course Name: Reactor design

245. Course Code: chE3211

246. Semester / Year: semester

247. Description Preparation Date: 30/3/2024

248. Available Attendance Forms: weekly/theory

249. Number of Credit Hours (Total) / Number of Units (Total) : 2 units

250. Course administrator's name (mention all, if more than one

name)
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Name: dr. shaker saleh bahar
Email: shaker.saleh@uomus.edu.iq

251.

Course Obijectives

Course Objectives

Objectives of the study subject

The course aims to educate and prepare the student by laying a correct and solid founda

in knowing the most important basic rules for reactor design

Chemical engineering, learning about design equations and their application in their fie

how to benefit from them in various aspects, and studying topics

Related to the most important applications, such as batch reactor CSTR, PFR and en€

balance calculations.

252. Teaching and Learning Strategies
Strategy 1. The student is prepared to receive a solid scientific subject
2. The student learns how to benefit from the basic theoretical topics in
chemical engineering
And harnessed in material reactor design.
3. - The student learns how to apply the scientific materials that have been tak
5- Consolidating the scientific material correctly by conducting daily exams
6- Activating the student’s role in understanding and benefiting from
material to the maximum extent
253. Course Structure
Week Hours Required Unit or subject Learning Evaluation

Learning name method method
Outcomes

1 |2 The student Introduction i1 theory Quiz
understands the topic reactor design

) | The student A BALANCE theory Quiz
understands the topic FROM

STOICHIOMET

3 | The student Ideal Reactors theory Quiz

understands the topic for a Single
Reaction

4 The student IDEAL BATCH theory Quiz
understands the topic REACTOR

5 The student Space-Time an theory Quiz
understands the topic Space-Velocity,

6 The student STEADY-STAT] theory quiz

understands the topic

MIXED FLOW

REACTOR
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7 The student REACTION RA theory Quiz
understands the topic IN A MIXED
FLOW REACT(
8 The student MIXED FLOW theory Quiz
understands the topic REACTOR
PERFORMAN(
9 The student STEADY-STAT theory Quiz
understands the topic PLUG FLOW
REACTOR
10 The student CSTR REACTO theory Quiz
understands the topic
PERFORMAN(
11 The student CSTER REACT theory Quiz
understands the topic VOLUM
12 The student Holding Time theory Quiz
understands the topic and Space Tim
for Flow
Reactors
13 The student Design for Sing theory Quiz
understands the topic Reactions
14 The student MULTIPLE- theory Quiz
understands the topic REACTOR
SYSTEMS
15 The stud Pached bed theory Quiz
understands the topig reactor
254. Course Evaluation

Distributing the score out of 100 according to the tasks assigned to the student such as daily
preparation, daily oral, monthly, or written exams, reports .... etc
10 daily attendance, 10 quizes, 10 practical, 20 monthly, 50 final

255. Learning and Teaching Resources
Required textbooks (curricular books, if any) Chemical
Reaction
Engineering
Third Edition

Octave Levenspiel

Main references (sources)

Elements of
Chemical
Reaction engineering Fogler

Recommended books and references (scientific All reactor design books

journals, reports...)
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Electronic References, Websites Web

256. Course Name: Reactor design

257.

Course Code: chE3211

258.

Semester / Year: semester

259.

Description Preparation Date: 30/3/2024

260.

Available Attendance Forms: weekly/theory

261.

Number of Credit Hours (Total) / Number of Units (Total) : 2 units

262.

Course administrator's name (mention all, if more than one name)

Name: dr. shaker saleh bahar
Email: shaker.saleh@uomus.edu.iq

263.

Course Obijectives

Course Objectives

Objectives of the study subject
The course aims to educate and prepare the student by laying a correct and s¢
foundation in knowing the most important basic rules for reactor design
Chemical engineering, learning about design equations and their application in tl
fields, how to benefit from them in various aspects, and studying topics

Related to the most important applications, such as batch reactor CSTR, PFR

energy balance calculations.

264.

Teaching and Learning Strategies

Strategy 1. The student is prepared to receive a solid scientific subject

2. The student learns how to benefit from the basic theoretical
topics in chemical engineering

And harnessed in material reactor design.

3. - The student learns how to apply the scientific materials thz
have been taken
5- Consolidating the scientific material correctly by conducting
daily exams
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6- Activating the student’s role in understanding and benefiti
from this material to the maximum extent

265. Course Structure

Week Hours Required Unit or subject Learning Evaluation
Learning name method method
Outcomes
1 |2 The student Introduction iy theory Quiz
understands the topic reactor design
) 21 The student A BALANCE theory Quiz
understands the topic FROM
STOICHIOMET
3 2] The student Ideal Reactors theory Quiz
understands the topic for a Single
Reaction
4 2| The student IDEAL BATCH theory Quiz
understands the topic REACTOR
5 2 The student Space-Time an theory Quiz
understands the topic Space-Velocity
6 2| The student STEADY-STAT theory Quiz
understands the topic MIXED FLOW
REACTOR
7 2| The student REACTION RA theory Quiz
understands the topic IN A MIXED
FLOW REACT(
8 2| The student MIXED FLOW theory Quiz
understands the topic REACTOR
PERFORMAN(
9 2| The student STEADY-STAT theory Quiz
understands the topic PLUG FLOW
REACTOR
10 2| The student CSTR REACTO theory Quiz
understands the topic
PERFORMAN(
11 2| The student CSTER REACT theory Quiz
understands the topic VOLUM
12 2| The student Holding Time theory Quiz
understands the topic and Space Tim
for Flow
Reactors
13 The student Design for Sing theory Quiz
understands the topic Reactions
14 The student MULTIPLE- theory quiz
understands the topic REACTOR

[183]




SYSTEMS

15 The stud Pached bed theory Quiz
understands the topig reactor

266. Course Evaluation

Distributing the score out of 100 according to the tasks assigned to the student such as daily
preparation, daily oral, monthly, or written exams, reports .... etc
10 daily attendance, 10 quizes, 10 practical, 20 monthly, 50 final

267.Learning and Teaching Resources

Required textbooks (curricular books, if any) Chemical
Reaction
Engineering
Third Edition

Octave Levenspiel

Main references (sources) Elements of
Chemical
Reaction engineering Fogler

Recommended books and references (scientific All reactor design books

journals, reports...)

Electronic References, Websites Web

268. Course name

petroleum refinery engineering

269. Course Code

270. Course Code

second semester / third year

271. Description Preparation Date

2024/ 3 /30

272. Available Attendance Forms

Attendance

273. Number of credit hours (total) / Number of units (total)

Number of hours: 3 / units: 2

274. Course administrator’s name (mention all, if more than one name )

Email :hameed@uobabylon.edu.iq Name Dr. Hameed Hussein Alwan

275. Course Objectives

Identify methods of fractionating crude oil and ways to improve the properties that make it
suitable for use by the consumer
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276. Teaching and Learning Strategies

Lectures are given on the characterization of pure petroleum products that are used to
fractionate oil and produce various petroleum products, and ways to improve their

specifications. The lectures include clarification through explanation and description of the
diagrams for each unit.

277. Course Structure
Evaluation Learning Unit or subject Required Hours | Week
method method name learning
outcomes

Exercises, Lecture Petroleum refinery Fundamentals 3 1
assignments, and — introduction of the oil
exams industry
Exercises, Lecture Atmospherics Fundamentals 3 2
assignments, and distillation unit -1 of the oil
exams industry
Exercises, Lecture Atmospherics Fundamentals 3 3
assignments, and distillation unit -2 of the oil
exams industry
Exercises, Lecture Vacuum distillation Fundamentals 3 4
assignments, and unit of the oil
exams industry
Exercises, Lecture Fundamentals 3 5
assignments, and Crude oil desalting of the oil
exams industry
Exercises, Lecture . Fundamentals 3 6

: Crude oil .
assignments, and . of the oil

evaluation )

exams industry
Exercises, Lecture Fundamentals 3 7
assignments, and Reflux types of the oil
exams industry
Exercises, Lecture Fundamentals 3 8
assignments, and Pipe still heaters of the oil
exams industry
Exercises, Lecture Top and side Fundamentals 3 9
assignments, and temperature of the oil
exams calculation industry
Exercises, Lecture Hydrotreatment Fundamentals 3 10
assignments, and of the oil
exams industry
Exercises, Lecture Catalytic reforming Fundamentals 3 11
assignments, and of the oil
exams industry
Exercises, Lecture Isomerization Fundamentals 3 12
assignments, and of the oil
exams industry
Exercises, Lecture Coking -1 Fundamentals 3 13
assignments, and of the oil
exams industry
Exercises, Lecture Coking -2 Fundamentals 3 14
assignments, and of the oil
exams industry
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Exercises, Lecture Product Blending Fundamentals 3 15
assignments, and of the oil
exams industry
278. Course evaluation 40m+ 60 for final
1% mid 2" mid Quiz Final exam Final grade
15 15 10 40 60 100
279. Larning and teaching resources

Required textbooks
(curricular books if any)

1. W.L. Nelson, Petroleum refinery engineering, fourth edition,
McGraw-Hill Book Company , 1958.

2. M.R.Riazi, characterization and properties of petroleum fractions

, ASTM ,2005

M.A.Fahim, Fundamentals of petroleum refining , ELESVIER ,

2010

Main references (sources)

Recommended books and
references ( scientific
journals , reports..)

Google and Telegram and others

Electronic references ,
websites

Fourth stage:

280. Course name

Renewable Energy Resources

281. Course Code

282. Semester / year

First / Fourth year BSc

283. Description Preparation Date

12/4/2024

284. Available Attendance Forms

Students attend regularly two theoretical hours weekly for 15 weeks

285. Number of credit hours (total) / Number of units (total)

30 theoretical hours / Two units

286. Course administrator’'s name (mention all, if more than one name )

Name: Dr. Hassan Abdulzehra Alfetlawi
Email: fetlawi@uobabylon.edu.iq

287. Course Objectives
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Course Objectives

© N o O

society.

To discover the important of renewable energy.

To learn about the various types of renewable energy resources.
To find out the applications of the renewable energy.

To understand the impact of using renewable energy on the

288. Teaching and Learning Strategies

Teaching and Learning
Strategies

3- The Presentation method: The teaching item in this method will be

displayed in front of the students on the whiteboard in details.

4- The discussion method: Each item will be discussed with the students

and allowing to them to give their opinion and comments about the

whole parts of the lecture.

3-Brainstorming

289. Course Structure

Week Hours Required learning Unit or subject name Learning Evaluation method
outcomes mothed
15 30 1- Introduction | 1. The - Decisions
- The Presentation 2- Renewable N
energy and Presentation examinations 30

method: The teaching
item in this method will
be displayed in front of
the students on the
whiteboard in details.
-The discussion method:
Each

discussed

item will be
with  the
students and allowing to
them to give their
opinion and comments
about the whole parts of
the lecture.

- Brainstorming

Sustainability
3- Advantages and
Drawback of
Renewable Energy
Sources
4- Solar Energy
5-Passive Solar
6-Direct Solar
7-Radiation
8-Flat Collectors
9-Concentrating
Collectors
10-Photovoltaic
Cells
11-Photovoltaic
System
12-Wind Energy
13-Hydrolic Power
14-Biomass
15-Geothermal Power

method: The
teaching item
in this method
will be
displayed in
front of the
students on
the

whiteboard in
details .

2. The
discussion
method: Each
item will be
discussed with
the students
and allowing
to them to
give their
opinion and
comments
about the
whole parts of
the lecture

- Periodic

examination 5

- Home work and

Quizzes 5

290. Course evaluation

1- Decisions examinations

30
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2- Periodic examination 5

3- Home work and Quizzes 5

291. Learning and Teaching Resources

Required textbooks (curricular books if any) G.D. Rai, Non-Conventional Energy Sources, Khanna
Publishers.2000.
Main references (sources) S.P. Sukhatme, Solar Energy, Principles of Thermal

Collection and Storage, Tata. Mc Graw Hill
Publishers, Fourth Print, February 1989.

- G.D. Rai, Solar Energy Utilizations, Khanna
Publishers, Second Revised Edition, 1994.

- Ronald Shaw, Wave Energy: A Design Challenge,
Eills Horwood Ltd. Publishers, First Edition 1982.
- Putnam, Energy from the Wind, Prentice Hall of

India.2004.
Recommended books and references ( scientific journals , Open
reports..)
Electronic references , websites Classroom and Telegram program.

292. Course hame

Unit Operation

293. Course Code

294. Semester / year

2023- 2024

295. Description Preparation Date

31- 3-2024

296. Available Attendance Forms

Attendance in the hall

297. Number of credit hours (total) / Number of units (total)

5 hr. (3 theoretical and 2 experimental ) 3 unit

298. Course administrator’'s name (mention all, if more than one name )

Name :Kadhim F. Alsultani
Email:finteelalsultani@gmail.com

299. Course Objectives

Course Objectives 1- To important basic concepts of chemical technology.
2- To develop understanding about unit process and unit operations
in various industries

300. Teaching and Learning Strategies

Course The main strategy that will be adopted in delivering this module is to
Objectives encourage students’ participation in the exercises, while at the same time
refining and expanding their critical thinking skills. This will be achieved
through classes
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301. Course Structure

Week Hours Required learning Unit or subject name Learning Evaluation method
outcomes mothed
1 5 Unit Operation Introduction to unit Normal Homework
operations Lecture Quizzes, Report
Unit Operai Momentum, Heat & Normal Homework,
) 5 it Speration Mass Transfer Lecture Quizzes, Report
Reynolds Analogy for
Heat and Mass Normal Homework
Transfer Lecture Quizzes, Report
3 5 Unit Operation Boundary layer
Theory Normal Homework
) ) Lecture Quizzes, Report
4 5 Unit Operation Non Newtonian Homework,
Fluid Quizzes, Report
5 5 Unit Operation . L
P Motion of particle ina | Normal Homework,
fluids Lecture Quizzes ,Report
6 5 Unit Operation Fluid Flow Through Normal Homework,
Granular Bed and Lecture Quizzes , Report
Packed columns
! ° Unit Operation Fluid Flow Through Normal Homework,
Granular Bed and Lecture Quizzes ,Report
Packed columns
Homework,
8 5 Unit Operation Sedimentation Normal Quizzes ,Report
Lecture
9 5 Unit Operation Fluidization Normal Homework,
Lecture Quizzes, Report
10 5 Unit Operation L .
Liquid filtration Normal Homework,
Lecture Quizzes ,Report
1 5 Unit Operation Membrane separation | NNormal Homework,
process Lecture Quizzes ,Report
12 5 Unit Operation Centrifugal process Normal Homework,
Lecture Quizzes ,Report
13 5 Unit Operation
Crushing and grinding | Normal Homework,
Lecture Quizzes ,Report
14 5 Unit Operation
Cooling towers Normal Homework,
Lecture Quizzes ,Report
15 5 Unit Operation drying Normal Homework,
Lecture Quizzes ,Report
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302. Course evaluation

Course evaluation 50% and final exam 50%

303. Learning and Teaching Resources

Required textbooks (curricular books if any)

Main references (sources) e 1-Martin W.L., Introduction to particle
technology, 2 edition, John Wiley & Sons
Ltd. 2008

e 2- McCabe W.L., Smith ].M & Richardson J.C,,
Harriott P., Unit operation of chemical
engineering , fifth edition, McGraw Hill, 1993.

e 3-Coulson].M. & Richardson J. F., Chemical
engineering , volume 1, Six edition, ELBS,
Pergamon Press. 2002

4- Coulson J.M. & Richardson J. F. , Chemical
engineering , volume 2 , fifth edition , ELBS,
Pergamon Press. 2002

Recommended books and references ( scientific journals
, reports..)

Electronic references , websites

304. Course name

Nanotechnology

305. Course Code
CHE424
306. Course Code
Second semester / Forth year
307. Description Preparation Date
1/04/2024
308. Available Attendance Forms
Attendance
300. Number of credit hours (total) / Number of units (total)
Number of hours: 2 (2 theoretical) / units: 2
310. Course administrator’s name (mention all, if more than one name )
Email : Eng.haneen.zuhair@uobabylon.edu.iq Name Dr. Haneen Zuhair Naji
311. Course Objectives

After learning the course the students should be able:
1. Understand bulk and Nanostructured materials.
Understand synthesis of nanomaterial with different.
Understand the basic principal of various characterization technique.
Understand the use of nanoscience and nanotechnology for various applications.
Students can understand the difficulties in synthesizing Nano particles and can work in the

grwn
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6. field of commercialization of Nano materials

312. Teaching and Learning Strategies

The course will start with fundamental concepts and then proceed to nanoscale phenomena and
properties. This will be followed by discussions on the synthesis and self-assembly of nanomaterials
and methods for their characterization. Emerging and potential applications of nanomaterials will be
considered in the final segment of the course.

Sl Course Structure
Evaluation Learning Unit or subject Required Hours | Week
method method name learning
outcomes
Exercises, Lecture Introduction Introduction to 3 1
assignments and the history of
exams Nanotechnology
Concept
Exercises, Lecture Introduction Definition of 3 2
assignments and nanotechnology,
exams Nanoscience and
materials science,
the difference
between them,
classification of
Nanomaterials .
Exercises, Lecture Meaning of 3 3
assignments and Natural
exams nanomaterials,
Natural
i Types of natural
Nanomaterials .
Nanomaterials
Exercises, Lecture Types of 3 4
assignments and synthesis process
exams Svnthesized of nanomaterials
y and the different
Process of
Nanoparticles between them,
Top down and
bottom up
approaches
Exercises, Lecture Types of Top- 3 5
assignments and down
exams Top- down approaches,_ _
Types of milling
approaches
process,
advantages and
disadvantages
Exercises, Lecture Bottom-up Types of Bottom- 3 6
assignments and approaches up approaches,
exams Their names
according to the
precursor nature
Exgrmses, Lecture Bottom-Up Sol-gel process, 3 7
assignments and Sonochemical
approaches

exams

Process, Micelles
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and
Microemulsion

process
Exercises, Lecture Co- 8
assignments and Bottom-Up precipitations
exams approaches process,
Solvothermal
Process
Exercises, Lecture Types of 9
assignments and Chemical vapor
exams deposition
Ba%t;?g Clég s process _(CVD),
Synthesis of
graphene and
CNT
Exercises, Lecture Nanomaterial Scanning and 10
assignments and characterization Transmission
exams techniques Electron
Microscopy
Exercises, Lecture Nanomaterial Scanning Probe 11
assignments and characterization Microscopies:
exams techniques Atomic Force,
scanning
tunneling
microscopy
Diffraction and
scattering
techniques
Exercises, Lecture Properties and Chemical 12
assignments and Size dependence Optical,
exams of properties vibrational,
thermal
Electrical,
Exercises, Lecture Properties and Magnetic 13
assignments and Size dependence Mechanical
exams of properties Theoretical
Aspects-e.g.
density
functional theory
Exercises, Lecture Applications Nano- 14
assignments and electronics
exams Nano optics
Nanoscale
chemical- and
bio-sensing
Exercises, Lecture Applications Photovoltaic, 15
assignments and fuel cells,

exams

batteries and
energy-related
applications
High strength
nanocomposites
Nanoenergetic
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materials

314. Course evaluation 40m+ 60 for final
1% mid 2nd Quiz lab Final exam Final grade
mid
15 15 10 - 40 60 100
315. Larning and teaching resources

Required textbooks
(curricular books if any)

Nanotechnology for Chemical Engineers by Said Salaheldeen
Elnashaie, Firoozeh Danafar, Hassan Hashemipour Rafsanjani, 2015.

Main references (sources)

1- Nanostructures and Nanomaterials: Synthesis, Properties and

Applications by G. Cao, Imperial College Press, 2004.

2- Nanoscale Science and technology by Robert Kelsall (editor), lan
W. Hamley (co-editor), Mark Geoghegan (co-editor) , ISBN: 978-
0-470-85086-2

3- The Chemistry of Nanomaterials: Synthesis, Properties and

Applications by C. N. R. Rao, A. Muller, A. K. Cheetham, WILEY -
VCH Verlag GmbH & Co. KGaA, Weinheim, ISBN: 3-527-30686-

2.

4- 4. Nanoscale Materials in Chemistry Edited by Kenneth J.
Klabunde, John Wiley & Sons, Inc., ISBNs: 0-471-38395-3
(Hardback); 0-471-22062-0.

5- Textbook of Nanoscience and Nanotechnology, B.S. Muty, P.

Shankar, Baldev Raj, B.B Rath and James Murday, University

Press, IIM ( ISBN-978 81 7371 738 3).

Introduction to Nanotechnology by Charles P. Poole Jr and. Frank

J. Owens, Wiley-Inter science, 2003

6

Recommended books and
references ( scientific
journals , reports..)

Google and Telegram and others

Electronic references ,

websites

316.Course name

Process Control |

317.Course Code

318.Semester / year

15t Semester/ 2023-2024

319.Description Preparation Date

31/3/2024

320.Available Attendance Forms

Attendance

321.Number of credit hours (total) / Number of units (total)
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Number of hours 3 (3 theoretical )/ units 2

322.Course administrator’s name (mention all, if more than one name )

Name: Zaid Nidhal Shareef
Email: eng.zaid.shareef@uobabylon.edu.ig

323.Course Objectives

Course Objectives

Identify the different types of systems and their main objectives
Identify which variables need to be controlled and in which way

324.Teaching and Learning Strategies

Course Be familiar with chemical processes and the different types of control systems
Objectives Be able to design a control system
325.Course Structure
Week Hours Required learning Unit or subject name Learning mothed | Evaluation
outcomes method
Explaining and Homework
. projecting on Quizzes
1 3 Process Control Revise of Laplace transfer digital screen Report
) Explaining and Homework
5 3 Process Control Modeling Tools _For projecting on Quizzes
Process Dynamics digital screen Report
Explaining and Homework
Ordinary Differential projecting on Quizzes
3 3 Process Control Equations (ODEs) digital screen Report
Explaining and Homework
. projecting on Quizzes
4 3 Process Control Types of forcing changes digital screen Report
5 Tests and Evaluation
) Explaining and Homework
5 3 Process Control First Order Syst_ems. projecting on Quizzes
Transfer Functions digital screen Report
) Explaining and Homework
7 3 Process Control Examples of First Order projecting on Quizzes
Systems digital screen Report
) Explaining and Homework
8 3 Process Control Examples of First Order projecting on Quizzes
Systems digital screen Report
Explaining and Homework
First Order Systems: projecting on Quizzes
P | . L
o 3 rocess Contro Response of First-Order digital screen Report
10 Tests and Evaluation
Explaining and Homework
First Order Systems: projecting on Quizzes
11 P | . L
3 rocess Contro Response of First-Order digital screen Report
Explaining and Homework
: R projecting on Quizzes
12 3 Process Control Linearization digital screen Report
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13 Tests and Evaluation
hod Explaining and Homework
Methods to Determine projecting on Quizzes
14 3 Process Control the Time Constant digital screen Report
Explaining and Homework
: projecting on Quizzes
15 3 Process Control Capacitance digital screen Report

326.Course evaluation

Distributing the score out of 100 according to the tasks assigned to the student such as daily preparation, daily oral ,
monthly , or written exams , reports etc..
Course evaluation 40%, final exam 60%

327.Learning and Teaching Resources

Required textbooks (curricular books if any)

Chemical process control, George
Stephanopoulos

Main references (sources)

E. LeBlanc

Process Systems Analysis and Control
3rd ed, Donald R. Coughanowr & Steven

Recommended books and references ( scientific journals ,

reports..)

Electronic references , websites

328.Course name

Process Control |1

329.Course Code

330.Semester / year

2nd Semester/ 2023-2024

331.Description Preparation Date

31/3/2024

332.Available Attendance Forms

Attendance

333.Number of credit hours (total) / Number of units (total)

Number of hours 4(2 theoretical + 2 lab.)/ units 3

334.Course administrator’'s name (mention all, if more than one name )

Name: Zaid Nidhal Shareef
Email: eng.zaid.shareef@uobabylon.edu.iq
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335.Course Objectives

Course Objectives Identify the different types of systems and their main objectives
Identify which variables need to be controlled and in which way

336.Teaching and Learning Strategies

Course Be familiar with chemical processes and the different types of control systems
Objectives Be able to design a control system
337.Course Structure
Week Hours Required learning Unit or subject name Learning mothed | Evaluation
outcomes method
Response of First-Order | Explainingand Homework
1 5 Process Control Systems in Series projecting on Quizzes
) . digital screen Report
(Noninteracting System)
Response of First-Order | EXPlaining and Homework
. . projecting on Quizzes
2 5 Process Control System_s in Series digital screen Report
(Interacting System)
Higher-Order Systems: Explaining and Homework
) projecting on Quizzes
3 5 Process Control ?re;nc;r;cé r%rt(ijg; aLnadg digital screen Report
Higher-Order Systems: Explaining and Homework
) projecting on Quizzes
4 5 Process Control Responsgrgl;fecond digital screen Report
5 Tests and Evaluation
Explaining and Homework
LINEAR CLOSED-LOOP projecting on Quizzes
6 ° Process Control SYSTEMS digital screen Report
Explaining and Homework
7 g Process Control Closed-Loop Transfer projecting on Quizzes
Functions digital screen Report
Types And Transfer Explaining and Homework
- projecting on Quizzes
8 5 Process Control Functlggztg;(;ontrol digital screen Report
Explaining and Homework
Transient Response of projecting on Quizzes
o > Process Control Simple Control Systems digital screen Report
10 Tests and Evaluation
Explaining and Homework
I projecting on Quizzes
11 5 Process Control System Stability digital screen Report
Explaining and Homework
projecting on Quizzes
12 5 Process Control Root Locus digital screen Report
13 Tests and Evaluation
) Explaining and Homework
14 . Process Control Control System Design projecting on Quizzes
by Frequency Response digital screen Report
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15 5 Process Control

Controller Tuning and
Process ldentification

Explaining and
projecting on
digital screen

Homework
Quizzes
Report

338.Course evaluation

Distributing the score out of 100 according to the tasks assigned to the student such as daily preparation, daily oral ,

monthly , or written exams , reports etc..
Course evaluation 50%, final exam 50%

339.Learning and Teaching Resources

Required textbooks (curricular books if any)

Chemical process control, George
Stephanopoulos

Main references (sources)

E. LeBlanc

Process Systems Analysis and Control
3rd ed, Donald R. Coughanowr & Steven

Recommended books and references ( scientific journals ,

reports..)

Electronic references , websites

340.Course name

Chemical Industries

341.Course Code

342.Semester / year

First semester 2023-2024

343.Description Preparation Date

30/03/2024

344.Available Attendance Forms

Class Room

345.Number of credit hours (total) / Number of units (total)

45Hr.

346.Course administrator's name (mention all, if more than one name )

Name: assistant lecturer Marwah Dawood

Email: eng.marwa.dawood@uobabylon.edu.iq

347.Course Objectives

Course 1. The student could understand the types of chemical processes that conducts
Objectives the industry, as well as how could be applied and explain the types of

chemical and physical equipment, separation and purification devices, and
process flow charts that achieve the required production sectors.
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2 . Knowing the method, steps and designs of chemical processes, starting from

raw materials to obtaining the product.
Understand how reactions are conducted, purify and separate materials to
reach a specific product of high purity in accordance with international
specifications and standards, as well as waste treatment or reuse in
accordance with environmental requirements

348.Teaching and Learning Strategies

Course
Obijectives

A - cognitive goals

1.knowing and understanding the types of chemicals and their classification as well

as knowing the basics of chemical processes and industrial units.

2. Knowing and understanding the basic requirements of the chemical industry and
what are the steps needed to establish a specific industry in the production of a

chemical.

3. Knowing and understanding the specification of chemicals in terms of sources,

preparation, requirements and production procedures.

4. Knowing and understanding the types of chemical production flow sheets and how

to prepare them.

5. Knowing and understanding the types of reactors and equipment and how could

be chosen in chemical processes.

B- the skills goals special to the course
1 - acquires a skill in how to initiate the design of chemical processes

2 — acquire skills in knowledge of chemical processes and types of industrial units
3 - acquire skills in design, maintenance, research and development, and operation of

industrial units

349. Course structure: first course

Week hours ILOs Unit/Module or Teachin Assessme
Topic Title & t Method
Method
Introductior_1 to Introduction Explaining | gamester an
first week Chemical and daily exam
(1) 3 processes projecting
on digital
screen
Biotechnology Biochemical Explaining
engineering and Semester an
week (2) 3 projecting | daily exam
on digital
screen
Biotechnology Fermenters Explaining
& and Semester an
week (3) 3 Applications projecting | daily exam
on digital
screen
Industrial Gases Air liquefaction Explaining
Hydrogen production | and Semester an
week (4) 3 projecting | daily exam
on digital
screen
week (5) 3 Industrial Gases Electrolytic Cells Explaining | Semester an
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and
projecting
on digital
screen

daily exam

week (6)

Carbon and Coal
Industry

Carbon Morphology
And Types

Explaining
and
projecting
on digital
screen

Semester an
daily exam

week (7)

Carbon and Coal
Industry

Carbon black
Activated carbon
Graphite
Gasifiers

Explaining
and
projecting
on digital
screen

Semester an
daily exam

week (8)

Sulfuric Acid and
Its Manufacture

Introduction
The contact processes

Explaining
and
projecting
on digital
screen

Semester an
daily exam

week (9)

Sulfuric Acid and
Its Manufacture

Lead chamber
process

Explaining
and
projecting
on digital
screen

Semester an
daily exam

week (10)

Nitric acid and Its
Manufacture

Na2NO3 process
ARC process

LCD
lectures

Semester an
daily exam

week (11)

Nitric acid and Its
Manufacture

Ammonia oxidation
process

Explaining
and
projecting
on digital
screen

Semester an
daily exam

week (12)

Phosphoric Acid
and Its
Manufacture

Thermal process by
Blast Furnace
Thermal process by
Electric Furnace

Explaining
and
projecting
on digital
screen

Semester an
daily exam

week (13)

Phosphoric Acid
and Its
Manufacture

Wet process
Engineering Aspects

Explaining
and
projecting
on digital
screen

Semester an
daily exam

week (14)

Ammonia and
Urea Production

Ammonia production

Explaining
and
projecting
on digital
screen

Semester an
daily exam

week (15)

Ammonia and
Urea Production

Urea production

Explaining
and
projecting
on digital
screen

Semester an
daily exam

350.Course evaluation 40m+ 60 for final
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Distributing the score out of 100 according to the tasks assigned to the student such as daily preparation, daily oral ,

monthly , or written exams , reports etc..

351.Learning and Teaching Resources

Required textbooks (curricular books if any)

Textbooks:

1. Dryden, C.E, Outlines of Chemical technology, Il Ed.,
Affiliate East-West press, 2003.

2. Mouljin, J.A., Makkee M., and Van Diepen, A.E.,
Chemical Process Technology, 2™ Edition, John Wiley &
Sons Ltd, 2013.

Main references (sources)

Austin, G.T., Shreve’s “Chemical Process Industries”, 5th
ed., McGraw-Hill, 1984.

Recommended books and references ( scientific
journals , reports..)

Srikumar Koyikkal,”Chemical Process Technology and
Simulation”, PHI Learning Ltd (2013).

Electronic references , websites

Google and others

352.Course name

petrochemical Industries

353.Course Code

354.Semester / year

second semester 2023-2024

355.Description Preparation Date

1/04/2024

356.Available Attendance Forms

Class Room

357.Number of credit hours (total) / Number of units (total)

45Hr.

358.Course administrator's name (mention all, if more than one name )

Name: assistant lecturer Marwah Dawood

Email: eng.marwa.dawood@uobabylon.edu.iq

359.Course Objectives

Course 1 Understanding Basic Processes in the Petrochemical Industry: Outline for a
Obijectives comprehensive understanding of the business processes and techniques used in the

production of petrochemical products such as chemical plastics 1l.

2. Vision of engineering concepts and skills: It gives the student the opportunity to
apply the future concepts he has learned in solving specific economic projects in the
field of petrochemicals.

3. Understand how to conduct reactions, purify materials, and separate them to
reach a specific, high-purity product in accordance with international specifications
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and standards.

360.Teaching and Learning Strategies

Course A - Cognitive goals
Objectives In the field of petrochemical industries, it aims to enhance students’ understanding of
complex industrial concepts and develop their practical skills in this field. Here are
some common strategies that can be applied
Case studies: Use case studies to present realistic scenarios to students about the
challenges faced by the petrochemical industry, and encourage them to research and
analyze.
Use of technology: Using technology in learning such as multimedia, virtual
simulation, and educational software to enhance students’ interaction with academic
materials and improve their educational experience.
Field visits and practical training: Organizing visits for students to factories and
industrial facilities to learn closely about the processes and technologies used in the
petrochemical industry, in addition to providing practical training opportunities
b- The skills goals special to the course
1 - acquires a skill in how to initiate the design of chemical processes
2 — acquire skills in knowledge of chemical processes and types of industrial units
3 - Acquire skills in design, maintenance, research and development, and operation
of industrial units
361. Course structure: first course
Unit/Module or Teachin Assessme
Week hours |ILOs Tobic Titl g t Method
opic Title Method etho
Introductlo_n to Explaining Semester an
Petrochemical and daily exam
16 Industry Petrochemical Industry | projecting
on digital
screen
Basic Explaining
Petrochemical and Semester an
17 Processes Petrochemical Industry | projecting | daily exam
on digital
screen
Hydrocarbon Hydrocarbon Explaining
Intermediates Intermediates and
Paraffinic projecting Semester an
18 Hydrocarbon on digital | daily exam
Olefinic screen
Hydrocarbon
The Dienes
Production of Explaining
Olefins and ) ) and Semester an
S Production of Olefins — .
19 Diolefins o projecting | daily exam
. and Diolefins S
Production of on digital
Ethylene screen
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Production of Explaining | semester an
Propylene Production of Olefins and_ . daily exam
20 and Diolefins projecting
on digital
screen
Ethylene and its Explaining
Derivatives Ethylene and its and Semester an
21 OXIDATION OF Derivatives projecting | daily exam
ETHYLENE on digital
screen
Important .
22 Chemicals from E?ﬁ;\tg?ﬁ/ggd Its
Acetaldehyde
Propylene and its Explaining
Derivatives Propylene and its and Semester an
23 OXIDATION OF Derivatives projecting | daily exam
PROPYLENE on digital
screen
24 Mid term exam
CHLORINATIO LCD Semester an
N OF : lectures .
Propylene and its daily exam
25 PROPYLENE Derivatives
Aromatics Explaining Semester an
Production and daily exam
26 REACTIONS AND | Aromatics Production projecting
CHEMICALS OF on digital
BENZENE screen
REACTIONS AND Explaining
CHEMICALS OF and stfztfgrﬁn
27 TOLUENE Aromatics Production projecting
on digital
screen
Polymerization Explaining
and
28 Polymerization projecting Se_rln ester an
on digital ally exam
screen
Synthetic Polymers Explaining
(Thermoplastic and and Semester an
29 Thermoset) Synthetic Polymers ( projecting | daily exam
on digital
screen
synthetic Polymers Explaining
(Synthetic Rubber and Semester an
30 and Synthetic synthetic Polymers( projecting | daily exam
Fibers) on digital
screen

362.Course evaluation 40m+ 60 for final

Distributing the score out of 100 according to the tasks assigned to the student such as daily preparation, daily oral ,
monthly , or written exams , reports etc..

363.Learning and Teaching Resources

Required textbooks (curricular books if any)

Matar S., Hatch L.F, "Chemistry of PETROCHEMICAL
PROCESSES ", 2nd Edition, Gulf Publishing Company, (1994).
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Main references (sources) Riegel's Handbook of Industrial Chemistry
Handbook of Industrial Chemistry

Recommended books and references ( scientific Uttam Ray Chaudhuri “Fundamentals of Petroleum and

journals , reports..) Petrochemical Engineering.” University of Calcutta Calcutta,
India, 2011.

Electronic references , websites Google and others

364.1.Course hame

Pollution

365. Course Code

366. Semester / year

Semester 2 2023-2024

367. Description Preparation Date
30/3/2024
368. Available Attendance Forms
Class Room
369. Number of credit hours (total) / Number of units (total)
30 hr
370. Course administrator's name (mention all, if more than one name )

Name: Farah Aziz Al-Saadi
Email: eng.farah.aziz@uobabylon.edu.ig

371. Course Objectives
Course Objectives This course aims to equip students with a solid understanding of pollution,
covering sources, environmental impacts, monitoring techniques,
regulatory frameworks, mitigation strategies, and sustainable practices. By
course completion, students should analyze pollution cases, engage in
discussions, and contribute to effective pollution management.
372. Teaching and Learning Strategies
Course This course provides an overview of pollution, exploring its origins, effects on
Objectives the environment, and preventive measures. Topics include pollution types,
monitoring methods, and adherence to environmental regulations. Students will
gain practical insights to address pollution challenges and promote sustainable
solutions
373. Course Structure
Week Hours Unit or subject name Required learning Learning Evaluation method
outcomes mothed
1 3 An introductory The Presentation | Forall Homework
lecture on the lectures : Quizzes
pollution processing Report
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course (full
explanation of course
subject degree
distribution, exams,
attendance).
Introduction to
pollution and define
the types of pollution

2 Introduction on types
and define the water
pollution and
properties and source
of those types

3 Complete the
explanation of the
properties and the
calculation for each
property

4 Water Treatment 1

5 Water Treatment 2

6 Water Treatment 3

7 Mid exam

8 Filtration &
Membrane Processes
Technology

9 Electrodialysis
treatment (ED)

10 Disinfection in Water
Treatment

11 Air pollution 1 type
of pollution and
sources

12 Air pollution 2

Methods of Pollution
Control

method: the contents
will be displayed in
front of the students
on the whiteboard in

detail .

The discussion
method: Each item
will be discussed
with the students
and allowing to
them to give their
opinions and
comments about the
whole parts of the

lecture.

Explaining
on
whiteboard
and
projecting
on digital
screen

13

Aiir pollution 3 Gaseous
emissions

Gaseous emissions
control

14

Soil pollution

15

The end of the
semester

374.

Course evaluation

Distributing the score out of 100 according to the tasks assigned to the student such as daily preparation, daily oral ,

monthly , or written exams , reports etc..

375.

Learning and Teaching Resources

Required textbooks (curricular books if any)
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Main references (sources) Environmental Engineering Principles and
Practice: Richard O. Mines, Jr. 2014

Recommended books and references ( scientific journals ,

reports..)
Electronic references , websites Google classroom, YouTube
376. Course name

Gas processing

377. Course Code

378. Semester / year

Semester 1 2023-2024

379. Description Preparation Date
30/3/2024
380. Available Attendance Forms
Class Room
381. Number of credit hours (total) / Number of units (total)
30 hr
382. Course administrator's name (mention all, if more than one name )

Name: Farah Aziz Al-Saadi
Email: eng.farah.aziz@uobabylon.edu.ig

383. Course Objectives
Course Objectives Let the students know the basics of Natural-gas processing, which is a
range of industrial processes designed to purify raw natural gas by
removing impurities, contaminants, and higher molecular mass
hydrocarbons to produce what is known as pipeline-quality dry natural gas.
384. Teaching and Learning Strategies
Course In this course, the student will develop an understanding of the source of natural
Obijectives gas and how it formed and will understand the treatment methods of natural gas

and why it has been processed. Furthermore, the student will be able to know the
transportation of Natural gas and the ways of NG measurement

385. Course Structure
Week Hours Unit or subject name Required learning Learning Evaluation method
outcomes mothed
1 3 An introductory The Presentation | Forall Homework
lecture on the natural lectures : Quizzes

gas processing course

(full explanation of method: the contents | Explaining | REPO

course subject degree on
distribution, exams, will be displayed in | whiteboard
attendance). and

Introduction on

projecting
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Natural gas and
define the
composition of
natural gas

Introduction on
Natural gas and
define the
composition
properties and source
of natural gas

Complete the
explanation of the
properties and the
calculation for each

property

Separation process:
Types of Separators,
Separator designer

Dehydration process

Dehydration: methods
and calculation
Dehydration systems
used in the natural gas
industry fall into four
categories in
principle:

(a) Direct cooling

(b) Compression
followed by cooling
(c) Adsorption

(d) Absorption

Mid exam

Natural Gas
Sweetening (Acid
Gases Removal)

Hydrocarbon
Recovery Processes:
What Are Natural
Gas Liquids, NGL
Extraction

10

Natural Gas Liquid
Fractionation
(stabilizer)

11

Natural gas
transportation:
Pipeline, CNG
Transportation, Gas
Compression

12

Liquefied Natural Gas
(LNG)

front of the students
on the whiteboard in

detail .

The discussion

method: Each item

will be discussed

with the students

and allowing to

them to give their

opinions and

comments about the

whole parts of the

lecture.

on digital
screen

13

Flow measurement:
Orifice Plates,
Recording Charts

14

Natural Gas Liquid
Measurement
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15 3 | Continuing to
introduce the student
to how to apply the
examples given to
them in the previous
lectures on the gas
processing

386. Course evaluation

Distributing the score out of 100 according to the tasks assigned to the student such as daily preparation, daily oral ,
monthly , or written exams , reports etc..

387. Learning and Teaching Resources

Required textbooks (curricular books if any)

Main references (sources) O Fundamentals of Natural Gas Processing" by
Arthur J. Kidnay and William R. Parrish (2006)
Natural Gas Processing. Technology and
Engineering Design by Alireza Bahadori 2014
Advanced natural gas engineering by Wang,
Xiuli, and Michael Economides. Elsevier, 2009.

Recommended books and references ( scientific journals ,

reports..)
Electronic references , websites Google classroom, YouTube
388. Course Name: equipment designl

389. Course Code: chE4141

390. Semester / Year: semester

391. Description Preparation Date: 30/3/2024

392. Available Attendance Forms: weekly/theory

393. Number of Credit Hours (Total) / Number of Units (Total) : 3 units

394. Course administrator's name (mention all, if more than one
name)

Name: dr. shaker saleh bahar
Email: shaker.saleh@uomus.edu.iq

395. Course Obijectives

Course Objectives

Objectives of the study subject
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The course aims to educate and prepare the student by laying a correct and s¢
foundation in knowing the most important basic rules for equipment design
Chemical engineering, learning about design equations and their application in ti
fields, how to benefit from them in various aspects, and studying topics

Related to the most important applications, such as designing pipes, tanks
separation, valves, with matter and energy balance calculations. using speciali

programs for that, and training students on them, such as the hysys program

396. Teaching and Learning Strategies

Strategy 1. The student is prepared to receive a solid scientific subject

2. The student learns how to benefit from the basic theoretical
topics in chemical engineering

And harnessed in material equipment design.

3. - The student learns how to apply the scientific materials th:
have been taken and compiled in this subject

hysys

4. Learn how different computer applications work as a progra
5- Consolidating the scientific material correctly by conducting
daily exams

6- Activating the student’s role in understanding and benefiti
from this material to the maximum extent

397. Course Structure
Week Hours Required Learning | Unit or subject Learning Evaluation
Outcomes name method method
1|2 The student Material theory quiz
understands the topic b
alance
2 21 The student Energy theory quiz
understands the topic b
alance
3 2] The student Flow sheets theory quiz
understands the topic
4 2| The student Block theory quiz
understands the topic diagrams a
codes
5 2| The student cost theory quiz
understands the topic
6 2| The student _ Pipe design| theory quiz
understands the topic
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7 2 | The student valves theory quiz
understands the topic

8 2 | The student Material theory quiz
understands the topic choses

9 2 | The student pumps theory quiz
understands the topic

10 2| The student _ application theory quiz
understands the topic

11 2 | The student | Tanks and vessels theory quiz
understands the topic

12 2| The student _ Stress tensi theory quiz
understands the topic and corrosi

13 Th(ej: stt:de(rjit N Liquid- liqu theory quiz
understands the topic

separator

14 The student Gas- liqu theory quiz

understands the topic
separator

15 The student understa Solid - ¢ theory quiz

the topic separators
398. Course Evaluation

Distributing the score out of 100 according to the tasks assigned to the student such as daily
preparation, daily oral, monthly, or written exams, reports .... etc
10 daily attendance, 10 quizes, 10 practicals, 20 monthly, 50 final

399. Learning and Teaching Resources
Required textbooks (curricular books, if any) Coulson & Richardson’s Chemic
Engineering v6
Main references (sources) Encyclopedia of Chemical Eng.
Krik and
Othmer

.2Chemical industry, Shreef

Recommended books and references (scientific

journals, reports...)

process plant design, Harker

Electronic References, Websites

web

400. Course Name: equipment designll
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401.

Course Code: chE4241

402. Semester / Year: semester

403. Description Preparation Date: 30/3/2024

404, Available Attendance Forms: weekly/theory

405. Number of Credit Hours (Total) / Number of Units (Total) : 2 units

406. )Course administrator's name (mention all, if more than one
name

Name: dr. shaker saleh bahar
Email: shaker.saleh@uomus.edu.iq

407.

Course Obijectives

Course Objectives

Objectives of the study subject

The course aims to educate and prepare the student by laying a correct and solid founda
in knowing the most important basic rules for equipment design

Chemical engineering, learning about design equations and their application in their fie
how to benefit from them in various aspects, and studying topics

Related to the most important applications, such as designing pipes, tanks, dry
adsorption, separation, and distillation towers, with matter and energy balance calculations
In addition to designing heat exchangers and furnaces, using specialized programs for t

and training students on them, such as the hysys program

408.

Teaching and Learning Strategies

Strategy

1. The student is prepared to receive a solid scientific subject

2. The student learns how to benefit from the basic theoretical
topics in chemical engineering

And harnessed in material equipment design.

3. - The student learns how to apply the scientific materials th:
have been taken and compiled in this subject

hysys

4. Learn how different computer applications work as a progra
5- Consolidating the scientific material correctly by conducting
daily exams

6- Activating the student’s role in understanding and benefiti
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from this material to the maximum extent

409. Course Structure
Week Hours Required Learning | Unit or subject Learning Evaluation
Outcomes name method method
1 |2 The student Mixing theory Quiz
understands the topic .
equipment
2 2] The student _ Heat transfi theory Quiz
understands the topic equipment
3 21 The student Heat theory Quiz
understands the topic exchanger
design
4 2 | The student Cooler theory Quiz
understands the topic equipment
design
5 2| The student Dryer theory Quiz
understands the topic equipment
design
6 2| The student _ GAS LIQUIL theory Quiz
understands the topic
SEPARATO
7 2| The student _ Distillation theory Quiz
understands the topic equipment
8 2| The student _ Absorption theory Quiz
understands the topic equipment
9 2| The student Plate theory Quiz
understands the topic hydraulic
design
10 2 | The student Packed theory Quiz
understands the topic column
11 2| The student _ Liquid solid theory Quiz
understands the topic separator
12 2 | The student as so theory Quiz
understands the topic .
separation
13 The student _ Liquid- liqu theory Quiz
understands the topic separator
14 The student Plant desig] theory Quiz

understands the topic
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15 The student understa Plant desig] theory Quiz
the topic
410. Course Evaluation

Distributing the score out of 100 according to the tasks assigned to the student such as daily
preparation, daily oral, monthly, or written exams, reports .... etc
10 daily attendance, 10 quizes, 10 practical, 20 monthly, 50 final

411. Learning and Teaching Resources
Required textbooks (curricular books, if any) Coulson & Richardson’s Chemic
Engineering v6
Main references (sources) Encyclopedia of Chemical Eng.
Krik and
Othmer
.2Chemical industry, Shreef
Recommended books and references (scientific process plant design , Harker
journals, reports...)
Electronic References, Websites Web
412. Course name
Catalyst
413. Course Code
414, Semester / year
second semester / fourth year
415. Description Preparation Date
2024/3 /30
416. Available Attendance Forms
Attendance
417. Number of credit hours (total) / Number of units (total)
Number of hours: 2 / units: 2
418. Course administrator’'s name (mention all, if more than one name )
Email :hameed@uobabylon.edu.iq Name Dr. Hameed Hussein Alwan
419. Course Objectives
Identify the role of catalyst and methods of catalytic chemical reactions in various chemical
industries
420. Teaching and Learning Strategies

Lectures are given on the definition of catalyst and their role in catalyzing chemical reactions,
their types, manufacturing methods, and characterization techniques used.
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421.

Course Structure

Evaluation Learning Unit or subject Required learning Catalyst | Week
method method name outcomes Hours
Exercises, Lecture Catalyst definition Basics of chemical 2 1
assignments, and reactions +
exams techniques used in

examining materials
Exercises, Lecture Types of catalyst Basics of chemical 2 2
assignments, and reactions +
exams techniques used in

examining materials
Exercises, Lecture Chemical and Basics of chemical 2 3
assignments, and physical reactions +
exams adsorption techniques used in

examining materials
Exercises, Lecture Adsorption Basics of chemical 2 4
assignments, and isotherm reactions +
exams techniques used in

examining materials
Exercises, Lecture Basics of chemical 2 5
assignments, and Catalyst reactions +
exams components techniques used in

examining materials
Exercises, Lecture Basics of chemical 2 6

i Catalyst .
assignments, and . reactions +
exams preparation — techniques used in
precipitation ) :

examining materials

Exercises, Lecture Basics of chemical 2 7
; Catalyst .
assignments, and . . reactions +
exams preparation —ion techniques used in
exchange 1 :

examining materials
Exercises, Lecture Basics of chemical 2 8
assignments, and Drying — rate of reactions +
exams drying techniques used in

examining materials
Exercises, Lecture Washing and Basics of chemical 2 9
assignments, and filtration reactions +
exams techniques used in

examining materials
Exercises, Lecture Calcination and Basics of chemical 2 10
assignments, and formulating reactions +
exams techniques used in

examining materials
Exercises, Lecture Catalyst Basics of chemical 2 11
assignments, and characterization reactions +
exams techniques used in

examining materials
Exercises, Lecture Surface are Basics of chemical 2 12

assignments, and

exams

calculation

reactions +
techniques used in
examining materials
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Exercises, Lecture XRD Basics of chemical 13
assignments, and reactions +
exams techniques used in
examining materials
Exercises, Lecture Pore analysis Basics of chemical 14
assignments, and reactions +
exams techniques used in
examining materials
Exercises, Lecture Catalyst application | Basics of chemical 15
assignments, and reactions +
exams techniques used in
examining materials
422. Course evaluation 40m+ 60 for final
1% mid 2" mid Quiz Final Final
exam grade
15 15 10 40 60 100
423. Larning and teaching resources

Required textbooks
(curricular books if any)

80. James T. Richardson , Principles of catalyst development ,
Springer Science , 1989

Main references (sources)

, reports..)

Recommended books and
references ( scientific journals

e https://nptel.ac.in/

Google and Telegram and others

websites

Electronic references ,
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