Ministry of Higher Education and Scientific Research
Scientific Supervision and Scientific Evaluation Apparatus
Directorate of Quality Assurance and Academic Accreditation
Accreditation Department




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 kinetics, 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 kinetics, 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 the
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 Chemical Engineering is about 1500 books.

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 graduates 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
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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.
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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 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
requirements

8

120-150

College requirements

120-150

Department

Requirements

120-150

Summer Training

Other

* This can include notes whether the course is basic or optional.

7. Program Description

Year/LeveI

Course Code

Course Name

Credit Hours

Year 1

UOBAB0104011

Computer Science

theoretical

practical

UOBAB0104012

Mathematics |

UOBAB0104013

Chemical Engineering
Principles |

UOBAB0104014

/Analytical Chemistry

UOBAB0104015

Engineering Drawing
and AUTO CAD

UOBAB0104016

Arabic language

UOBAB0104021

Mathematics Il

UOBAB0104022

Chemical Engineering
Principles Il

UOBAB0104023

Engineering Statistics

UOBAB0104024

Organic Chemistry

UOBAB0104025

Engineering

9




Mechanics and
strength of Materials

UOBAB0104026

Human rights ,
freedom and
democracy

Programing
Engineering
languagel

Engineering Statistics

Engineering Materials

Industrial Safety

Mathematics Ill

Mathematics IV

Fluid Flow |

Fluid Flow Il

Properties of
petroleum and
natural gas

Electrochemical
Engineering

Thermodynamics 1

Thermodynamics 2

Engineering analysis

Heat transfer |

Corrosion engineering

Mass Transfer-I

Mass Transfer-I|

Reactor design

petroleum refinery
engineering

Renewable Energy
Resources

Unit Operation

Nanotechnology

Process Control |

Process Control ||

Chemical
Industries

petrochemical
Industries

Pollution

10




Gas processing

equipment designl

equipment designll

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 research
questions, 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
teams) on technical-scientific problems.

Ethics

C1,

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

9. 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

Z
e

Name

Specialization

Scientific
Rank

Years of
Experience

Dr. Tahseen Ali Al-Hattab

Mass transfer

Prof.

31

Dr. Kadhim Finteel Al-Sultani

Corrosion Engineering

Prof.

22

Dr Ali Safa Nouri Alsaegh

Mechanical Eng Power

Lecturer

20

Dr. Shaker Salih Bahar

Corrosion Engineering

Prof.

17

Dr. Nahlla Jabbar

Computers

Lecturer

28

Alaa Noor Al-Mousawi

Mass transfer

Assist. Prof

27

Satteh Kadhem Ijam

Water treatment

Assist. Prof

35

Dr. Hameed Hussain

Mass transfer

Prof

16

O [0 [J|N|N = [|[W N |[—

Dr. Hassanain Ali

Heat transfer

Lecturer

12

—
(e)

Dr. Muataz Mohammed

Electrochemical Eng

Assist. Prof

12

—
—

Zaid Nidhal

Process safety and risk
management

Lecturer

10

—_
[\

Noora Hamza

Electronics

Assist.
Lecturer

12

—_
(O8]

Dr. Ahmad Sayeb

power

Prof

18

H
o

Dr. Haneen Zuhair

Polymer and composite
materials engineering

Assist. Prof

18

—_
9]

Dr. Sarmmad AbdAl-Rassoul

Applied Mechanics

Lecturer

14

—_
(o)

Dr. Hayfaa Adnan
AbdAlameer

Chemical science-
Organic

Assist. Prof

18

Farah Aziz Juber

Petroleum Refinery

Assist.
Lecturer

4

Roaya Mahmood Jaleel

Mechanical Power

Assist.
lecturer

16

Marwah Husseini

Catalyst

Assist.
Lecturer

7

Dr. Ali Obaid Imarah

Biochemical
engineering

Lecturer

Ameer Abed Alrazaak latif

Oil and gas tech.

Assist.
Lecturer

Ameer Abed Alkareem Hadi

Oil and gas Eng.

Assist.
Lecturer

Ali Mohammed Suhail

Oil and gas Eng.

Assist.
Lecturer




Professional Development

Mentoring new faculty members

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.

14. 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 it is designed to encompass all
aspects of Outcome Based Assessment conforming to TAC/ABET’s model as shown in




Figure .1.

Data
Arnalysis

Professional
niverse

Data
Arnalysizs

Frogram

Continuaus Lﬂlﬂp Assessrment
Irrpreyernent

Tools
R eviston+Modification)

Course
Loop

Continuous

Irrgar o esr sl
. i Toaol=s
(R evision+kodification) Learning

Objectives
{CLOs)

Lourse Assessment

Frogram
O utcomeas
(POs)

i

Frogram Educational
O bjectives (PEOs)

E riyplcsyine :.| F:H:ull:'p' S tudenis LI:-:I::-I
- “:l = orrwralum 2]

Constituencies




Program Skills Outline

Required program Learning outcomes

Year/Level

Course Code

Course Name

Basic or

optional

Knowledge

Skills

Ethics

Al A2

Bl

C1

UOBAB0104011

Computer
Science

Basic

UOBAB0104012

Mathematics |

Basic

UOBAB0104013

Chemical
Engineering
Principles |

Basic

UOBAB0104014/Analytical

Chemistry

UOBAB0104015

Engineering
Drawing and
IAUTO CAD

UOBAB0104016

Arabic
language

UOBAB0104021

Mathematics Il

UOBAB0104022

Chemical
Engineering
Principles Il

UOBAB0104023

Engineering
Statistics

Basic

UOBAB0104024

Organic
Chemistry

Basic

UOBAB0104025

Engineering
Mechanics and
strength of
Materials

Basic

UOBAB0104026

Human rights ,
freedom and
democracy

Basic




UoB12345

Programing
Engineering
languagel

CHE220

Engineering
Statistics

Basic

CHE210

Engineering
Materials

Basic

UOBAB0104044

Industrial
Safety

Basic

ENCHMalVv2 13
01

Mathematics
1

Basic

ENCHMalVv2 13
07

Mathematics
v

Basic

Fluid Flow |

Basic

Fluid Flow Il

Basic

Properties of
petroleum and
natural gas

Basic

Basic

Electrochemica
| Engineering

Basic

Thermodynami
cs1

Basic

Thermodynami
cs 2

Basic

Engineering
analysis

Basic




Heat transfer |

Basic

Corrosion
engineering

Basic

Mass Transfer-
I

Basic

Mass Transfer-
I

Basic

chE3211

Reactor design

Basic

petroleum
refinery
engineering

Basic

Renewable
Energy
Resources

Basic

Unit Operation

Basic

CHE424

Nanotechnolog
\4

Basic

Process

Control |

Basic

Process
Control ||

Basic

Chemical
Industries

Basic

petrochemical
Industries

Basic

Pollution

Basic

Gas processing

Basic




chE4141

equipment
designl

equipment
designll

Catalyst




Course Description Form

Third stage:

1. Course name

Heat transfer |

Course Code

Semester / year

Semester | / year 2024-2025

Description Preparation Date

Available Attendance Forms

Weekly

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

60/6

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

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

8. 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.
9. 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 connecting heat transfer to other subjects.

10. Course Structure

Week | Hours Required learning outcomes Unit or subject Learning Evaluation

name methods method
4 Concepts and Mechanism of heat flow, Modes introduction
of heat transfer, their physical mechanism,
4 Laws of heat transfer, thermal conductivity, Modes of heat
heat transfer coefficient, radiation heat
transfer coefficient.

transfer




Steady state heat conduction without heat One dimension
generation in plane and composite wall, hollow
cylinder.

steady state

conduction

Boundary conditions. Steady state heat Heat generation

conduction with heat generation in plane wall, .
cylinder and sphere. with the system

Extended Surface: Types of fins, governing Fins, types of fins
equation,
Fin performance, fin efficiency,overall fin Fins, efficiency
effectiveness.

and performance

Thermal contact resistance, critical thickness of contact resistance
insulation on cylindrical bodies.
Steady state Two and Multi-dimensional heat Two and higher
conduction.

dimensions
steady state

conduction

Unsteady state heat conduction: lumped Unsteady state
system

conduction

Unsteady state heat conduction: Distributed -Distributed
Systems

Systems
Principle of heat convection: mechanism, Convection heat
natural and forced convection,

transfer
Convection boundary layers: laminar and External flow
turbulent, momentum and energy equations.

:Laminar vs

turbulent flow
Laminar flow over bodies, turbulent flow inside Internal flow
circular and non-circular ducts,
Reynolds Colburn analogy for flow over flat Reynolds Colburn
plate and flow inside tube, coefficient of
friction and friction factor.

analogy

11. Course evaluation

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

12. 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 F. P. Incropera, Fundamentals of Heat and Mass
journals, reports..) Transfer

Electronic references , websites https://sites.google.com/uobabylon.edu.ig/heat-
transfer-virtual-lab/

1. Course name

Heat transfer Il

2. Course Code



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

Semester / year

Semester Il / year 2023-2024

Description Preparation Date

Available Attendance Forms

Weekly

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

60/6

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

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

8. 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.

9. 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.

10. Course Structure

Week

Hours

Required learning outcomes

Unit or subject
name

Learning
methods

Evaluation
method

Use of empirical and experimental

correlations for forced convection.

Forced
convection.

Natural convection over vertical
and horizontal plans

Natural
convection

Natural convection in enclosure.

Natural
convection in
enclosure.

Use of empirical and experimental
correlations for natural
convection.

Empirical and
experimental
correlations

Principle of condensation and
boiling.

Condensation and

boiling.

Thermal radiation: Concept, Black
body radiation.

Radiation
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Spectral and total emissive power, | Emissive power in
Stefan Boltzmann law, radiation
Radiation laws, irradiation and Radiation
radiosity, Surface absorption, proprieties
reflection and transmission,
emissivity,

Radiation view factor, radiation View factor
heat exchange between two
diffuse gray surfaces, radiation
shield.

Gas radiation Gas radiation
Classification of heat exchangers, Heat Exchanger
temperature distribution in
parallel, counter flow
arrangement

overall heat transfer coefficient,
fouling factor,

Log-mean temperature difference
method.

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

11. Course evaluation

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

12. 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 F. P. Incropera, Fundamentals of Heat and Mass
journals, reports..) Transfer

Electronic references , websites https://sites.google.com/uobabylon.edu.ig/heat-
transfer-virtual-lab/

1. Course name

Mass Transfer-|

1. Course Code

2. Semester / year

First semester 2024-2025



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

Description Preparation Date

30/03/2025

Available Attendance Forms

Classroom

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

60 Hr.

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

Course Objectives

Course
Objectives 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.

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.

8. Teaching and Learning Strategies

Course Objectives

A - Cognitive goals

1- To learn 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.

b- The skills goals special to the course

1. The student will be able to desing the equipment of mass transfer application
2. The student will identify the problems and the troubleshooting of equipment
that control its operation



mailto:eng.sata.kathum@uobabylon.edu.iq

9. Course Structure

10. 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..
11. 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 2-Mass Transfer
journals, reports.) From Fundamentals to Modern Industrial Applications
Koichi Asano
Tokyo Institute of Technology
3- Mass transfer principles and applications
DIRAN BASMADIJIAN

Electronic references , websites Google and Telegram and others

° course structure: first course

Assessment

ILOs Unit/Module or Topic Title | Teaching Method Method

Basic and Fundamentals of Reverse gaStaiall jLE3Y) Explaining and
Mass Transfer Diffusion projecting on
Asleal) Al A Laaiy) digital screen
Diffusion through stagnant
layer.

Basic and Fundamentals of i) JalsaCoefficient of

Mass Transfer Diffusivity Homework

Quizzes
Report

Explaining on
whiteboard and
projecting on
digital screen




Basic and Fundamentals of
Mass Transfer

Mass ALl Jui) el ki
Transfer Theory.

Explaining on
whiteboard and
projecting on
digital screen

Homework
Quizzes
Report

Basic and Fundamentals of
Mass Transfer

Mass 4Lisl) Juasif ey s
Transfer Theory.

Method of giving
lectures.
Explaining on
whiteboard and
projecting on
digital screen

Homework
Quizzes
Report

week (5)

Basic and Fundamentals of
Mass Transfer

Mass Transfer ALl JEL1 Jalaa
Coefficient.

Method of giving
lectures.
Explaining on
whiteboard and
projecting on
digital screen

Homework
Quizzes
Report

Gas Absorption

Jad) palaialGas Absorption.

Method of giving
lectures.
Explaining on
whiteboard and

Homework




projecting on
digital screen

Mid exam

Gas Absorption

The o kd 5 palaial) 7 s gl )
height of absorption tower

Gas Absorption

The type uabaiad) ) ui £) 5l
of absorption tower.

Explaining on
whiteboard and
projecting on
digital screen

Homework
Quizzes

Gas Absorption

The uabaia¥) 7l 3lis
efficiency of absorption
tower.

Method of giving
lectures.
Explaining on
whiteboard and
projecting on
digital screen

Homework

Distillation

kil

Distillation

JiiSia 48y sk
Mc-Cabe Theile Method

Explaining on
whiteboard and
projecting on
digital screen

Homework
Quizzes

Distillation

iy o1 Ay ko
Lewis-Sorel Method

Explaining on
whiteboard and
projecting on
digital screen

Homework
Quizzes

Distillation

Sl ) sl 92 3 A3y sk
Bonchon-Savarot M.

Explaining on
whiteboard and
projecting on
digital screen

Homework
Quizzes

Distillation

‘;15.\.“ kol
Batch Distillation

Explaining on
whiteboard and
projecting on
digital screen

Semester and
daily exam

Distillation

U gSall adnia gy Jall julail)

Multicomponent Distilaation

Method of giving
lectures.
Drawing on the

Semester and
daily exam




board and
drawing on the
computer

Distillation L gSall dantia g Jall el
Final Exam Multicomponent Distilaation

12. Course name

Mass Transfer-II

13. Course Code

. Semester / year

2" semester 2024-2025

. Description Preparation Date

18/01/2025

. Available Attendance Forms

Classroom

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

60 Hr.

. 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

19. Course Objectives

Course
Objectives 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 equipment’s and its type.
3_the student can be able to recognize each type of mass transfer application and the

8



mailto:eng.sata.kathum@uobabylon.edu.iq

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.

20. Teaching and Learning Strategies

Course
Objectives
A - Cognitive goals

1- To learn 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.

b- The skills goals special to the course

1. The student will be able to desing the equipment of mass transfer application
2. The student will identify the problems and the troubleshooting of equipment that contro
its operation

L4 Course structure: first course

hour . N Teaching | Assessment
Week s ILOs Unit/Module or Topic Title Method Method

Liquid Extraction (Fil- il ) DALY Explaining
Extraction and
projecting
on digital
screen

Liquid Extraction Sl Alad adadiad) el
s

Extraction Explaining

Calculation for on Homework

partial misicible whiteboard
solvents and

Quizzes
Report

projecting
on digital
screen

Liquid Extraction | sl Jilgell (adaiad) ciliss | Explaining
Al on
Extraction whiteboard
Calculation for and

Homework
Quizzes

immmisicible projecting Report

solvents on digital
screen

week (3)




Liquid Extraction

23 (DALY
Batch Ectraction

Method of
giving
lectures.
Explaining
on
whiteboard
and
projecting
on digital
screen

Homework
Quizzes
Report

Liquid Extraction

Ssall aiaadl) GaNALY)
oaSladal) g (g ) giall
Extraction
Calculation for
partial misicible
solvents co-currenr

Method of
giving
lectures.
Explaining
on
whiteboard
and
projecting
on digital
screen

Homework
Quizzes
Report

Liquid Extraction

el yaianall Gail
ousSlaial) g (g ) gial)
Extraction
Calculation for
partial misicible
solvents counter-
currenr

Method of
giving
lectures.
Explaining
on
whiteboard
and
projecting
on digital
screen

Homework

Mid exam

Humidificatio
n and Cooling
Tower

cidail) g 3 0l )l g e )
Humidification and

Cooling Tower

Drying

iadadll Jal ja
Drying

Explaining
on
whiteboard
and
projecting
on digital
screen

Homework
Quizzes




first week (9)

Ot alll Cigdail) () s
5l g ALl
Drying calculation
for time periods

Method of
giving
lectures.
Explaining
on
whiteboard
and
projecting
on digital

Homework

first week (10)

Evaporation

A

Evaporation

Explaining
on
whiteboard
and
projecting
on digital
screen

Homework
Quizzes

first week (11)

Evaporation

<l Al ) 5l
Types of Evaporators

Explaining
on
whiteboard
and
projecting
on digital
screen

Homework
Quizzes

first week (12)

Evaporation

<l Al ) 5l
Types of Evaporators

Explaining
on
whiteboard
and
projecting
on digital
screen

Homework
Quizzes

first week (13)

Evaporation

Saaiall g Asalal) il jAsall
Single and Multi effect
evaporator

Explaining
on
whiteboard
and
projecting
on digital
screen

Semester and daily
exam

first week (14)

Adsorption

Adsorption

Method of
giving
lectures.
Drawing
on the
board and
drawing on
the
computer

Semester and daily
exam

first week (15)

Adsorption
Final Exam

Adsorption
Mass and heat balance in
evaporator.

IT




e  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..
e 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 2-Mass Transfer
journals, reports..) From Fundamentals to Modern Industrial Applications
Koichi Asano
Tokyo Institute of Technology
3- Mass transfer principles and applications
DIRAN BASMADIJIAN

Electronic references , websites Google and Telegram and others

1. Course Name: Thermodynamics 1

2. Course Code:CHE-00

3. Semester / Year: 2024-2025

4. Description Preparation Date: February 2025

5. Available Attendance Forms: weekly

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

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

Name:

Email:

8. 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, I and III and their
applications.




¢ 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

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

9. 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.

10. Course structure: first course

Learning Evaluation
Method Method

Required Learning

Week Hours
Outcomes

Unit/Subject name

Introduction to Chemical Introduction LCD lectures Semester
Engineering Scope of and daily
Thermodynamics thermodynamics exam
Dimensions and unit
Force Temperature
Volume Pressure

Introduction to Chemical Work, energy LCD lectures Semester
Engineering Internal energy and and daily
Thermodynamics Enthalpy exam
System and
surrounding
State functions

The First Law of Statement LCD lectures Semester
Thermodynamics steady state and daily
non-flow systems exam
steady state flow
systems
The reversible and
irreversible processes




The Ideal Gas

Closed System
Processes
Isometric process
Isothermal process
Isobaric process
Adiabatic process
Polytropic process

LCD lectures

Semester
and daily
exam

Properties of Two Phase
System

Phase Rule
Equilibrium of two
phase system

Property Diagrams
Steam Tables
Applications

LCD lectures

Semester
and daily
exam

The Flow Work
Heat Capacity

The flow work
Heat Capacity
Effect of Temperature
on heat capacity for
ideal gas

LCD lectures

Semester
and daily
exam

Heat of Reactions

The standard heat of
formation
The standard heat of
reactions
Effect of Temperature
on the Standard Heat of
Reaction

LCD lectures

Semester
and daily
exam

The Second Law of
Thermodynamics

Statement of the
second law

Carnot cycle

Entropy and the second
law

LCD lectures

Semester
and daily
exam

The Second Law of
Thermodynamics

Entropy change of
ideal gas

Evaluation of entropy
Heat Engine and Heat
Pump

LCD lectures

Semester
and daily
exam




The Second Law of
Thermodynamics

Heat Engines and Heat
pumps

LCD lectures

Semester
and daily
exam

PVT Relations of Pure
Substance

Volumetric properties
of pure fluid

Law of corresponding
states

Generalized correlation
of gases

Cubic Equations

LCD lectures

Semester
and daily
exam

PVT Relations of Pure
Substance

Generalized virial
correlations
Generalized correlation
of liquids

PVT relations of liquid

LCD lectures

Semester
and daily
exam

Heat Effects
Accompanying Phase
Changes of Pure Substance

Clapeyron equation
Clausius-Clapeyron
equation,
Antoine equation,
AH" at normal boiling
point

LCD lectures

Semester
and daily
exam

Thermodynamics Relations

Maxwell Relations
Derivations for
Enthalpy & Entropy
Exercises

LCD lectures

Semester
and daily
exam

Thermodynamics Relations

Relations for
isothermal
compressibility and
volume expansivity
Throttling Process
Examples

LCD lectures

Semester
and daily
exam

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

12. Learning and Teaching Resources

J. M. Smith and H.C. Van Ness "Introduction
to Chemical Engineering Thermodynamics"
4™ 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)

Sonntag, Borgnakke, Van Wylen, Fundamental
Thermodynamics, 7" Edition, Wiley India, N
Delhi,2009




Recommended books and references

(scientific journals, reports...)

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

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/

- Course Name: Thermodynamics 2

. Course Code:CHE-00

3. Semester / Year: 2024-2025

4. Description Preparation Date: February 2025

5. Available Attendance Forms: weekly

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

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

Course Objectives o Study the concept of the residual property to
find the values of enthalpy and entropy for
steady flow processes of real gases

e Learn about refrigeration cycles and crygenic
industrial applications

e Acquire skills in power generation cycles of

all kinds and calculate the efficiency

e Introducing the student to the properties and
types of solutions, defining the gas mixture
model, the ideal solution model, and the
liquid-vapor equilibrium mechanism.

e Introducing the student to how to solve
problems related to calculating
thermodynamic properties, especially
enthalpy and entropy, for pure gaseous, liquid,



https://folk.ntnu.no/skoge/septek/more-material/flash_from_skogestad_book.pdf
https://folk.ntnu.no/skoge/septek/more-material/flash_from_skogestad_book.pdf
https://www.thermopedia.com/content/1235/

and solid materials, as well as for gaseous and
liquid mixtures.

¢ As well as learning about the concept of
Fugacity and its applications in equilibrium

0. 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.

10. Course structure: second course

Week

Hours

Required Learning
Outcomes

Unit/Subject name

Learning
Method

Evaluation
Method

first week

(1

Residual property

Residual Enthalpy
Residual Entropy

LCD lectures

Semester
and daily
exam

week (2)

Steam power Cycles

Carnot Cycle
Rankine cycle

LCD lectures

Semester
and daily
exam

week (3)

Steam power Cycles

Actual cycle

LCD lectures

Semester
and daily
exam

week (4)

Refrigeration

Introduction
Carnot refrigeration

LCD lectures

Semester
and daily
exam

week (5)

Refrigeration

Vapor
compression cycle

LCD lectures

Semester
and daily
exam

Systems of variable
composition

Gibbsian Equation
Ideal gas mixture
model
Ideal solution model
VLE and Chemical
potential s

LCD lectures

Semester
and daily
exam

Systems of variable
composition

Henfy law
VLE from K-Value
correlations

LCD lectures

Semester
and daily
exam




week (9)

Systems of variable
composition

Flash calculations

LCD lectures

Semester
and daily
exam

week (10)

Partial molar property

Analytical solution
Graphical solution

LCD lectures

Semester
and daily
exam

week (11)

Fugacity and fugacity
coefficient

Fugacity
Fugacity coefficient
Fugacity of Gases
From PVT Data
Fugacity of Gases

From Residual

Property

LCD lectures

Semester
and daily
exam

week (12)

Fugacity of Mixturee

Lewis-Randall (LR)
rule
Henry Law (HL)

LCD lectures

Semester
and daily
exam

week (13)

Property change of
mixing

Property change of
mixing
AM for ideal solution
Excess Property

LCD lectures

Semester
and daily
exam

week (14)

Activity Coefficients

Activity Coefficients
from VLE Data
Evaluation of
Activity Coefficients

LCD lectures

Semester
and daily
exam

week (15)

Chemical Reaction
Equilibria

Chemical Reaction
Equilibria

LCD lectures

Semester
and daily
exam

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

13. Learning and Teaching Resources

J. M. Smith and H.C. Van Ness "Introduction
to Chemical Engineering Thermodynamics"
4™ 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)

Sonntag, Borgnakke, Van Wylen, Fundamental;
Thermodynamics, 7" Edition, Wiley India, N

Delhi,2009




Recommended books and references

(scientific journals, reports...)

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

Electronic References, Websites

httppuccini.che.pitt.edu~karljClassesCHE 1007
https://folk.ntnu.no/skoge/septek/more-
material/flash from_skogestad book.pdf
https://www.thermopedia.com/content/1235/

1. Course Name: Corrosion

Course Code: chE3111

Semester / Year: 1semster

Description Preparation Date: 16/2/2025

Available Attendance Forms: weekly/theory

Number of Credit Hours (Total) / Number of Units (Total) : 4 units

Course administrator's name (mention all, if more than one name)
Name: dr. shaker saleh bahar
Email: shaker.saleh@uomus.edu.iq

8. Course Objectives

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 corrosion for
Chemical engineering, learning about chemicals equations and their application in their fie

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

9. 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 chemic{
19



https://folk.ntnu.no/skoge/septek/more-material/flash_from_skogestad_book.pdf
https://folk.ntnu.no/skoge/septek/more-material/flash_from_skogestad_book.pdf
https://www.thermopedia.com/content/1235/

engineering

And harnessed in material reaction kinetics corrosion .
3. - The student learns how to apply the scientific materials that have been take
5- Consolidating the scientific material correctly by conducting daily exams

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

10. Course Structure

Week

Hours

Required Learning

Outcomes

Unit or subject name

Learning

method

Evaluation

method

The student
understands the topic

Introduction

theory

quiz

The student
understands the topic

Factors That
Influence

iction corrosion
Rate

quiz

The student
understands the topic

Expressing the
Reaction
corrosionRat

The student
understands the topic

pes of corrosion

The student
understands the topic

factors effect on
corrosion

The student
understands the topic

inhibitor

The student
understands the topic

Michanisims of
corrosion

The student
understands the topic

Green inhibitor

The student
understands the topic

polarization

The student
understands the topic

potantiostat

The student
understands the topic

rbecks diagram

The student
understands the topic

application

The student
understands the topic

Linear
polarization

20




The student application
understands the topic

The stud appilcation
understands the topig

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) Corrosion and corrosion control
Third Edition

ulag
Main references (sources) Fundamental of corrosion engineering
fontana

Recommended books and references (scientific All coorosion books

journals, reports...)

Electronic References, Websites

1. Course name

petroleum refinery engineering

2. Course Code

Course Code

second semester / third year

Description Preparation Date

2024/ 3/ 30

Available Attendance Forms

Attendance

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

Number of hours: 3 / units: 2

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

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

Course Objectives

Identify methods of fractionating crude oil and ways to improve the properties that make

21




it suitable for use by the consumer

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.

10 .Course Structure

Evaluation
method

Learning
method

Unit or subject
name

Required
learning
outcomes

Exercises,
assignments,
and exams

Lecture

Petroleum refinery

—introduction

Fundamentals
of the oil
industry

Exercises,
assignments,
and exams

Lecture

Atmospherics

distillation unit -1

Fundamental
s of the oil
industry

Exercises,
assighments,
and exams

Lecture

Atmospherics

distillation unit -2

Fundamental
s of the oil
industry

Exercises,
assignments,
and exams

Lecture

Vacuum distillation

unit

Fundamental
s of the oil
industry

Exercises,
assignments,
and exams

Lecture

Crude oil desalting

Fundamental
s of the oil
industry

Exercises,
assignments,
and exams

Lecture

Crude oil
evaluation

Fundamental
s of the oil
industry

Exercises,
assighments,
and exams

Lecture

Reflux types

Fundamental
s of the oil
industry

Exercises,
assighments,
and exams

Lecture

Pipe still heaters

Fundamental
s of the oil
industry

Exercises,
assignments,
and exams

Lecture

Top and side
temperature
calculation

Fundamental
s of the oil
industry

Exercises,
assignments,
and exams

Lecture

Hydrotreatment

Fundamental
s of the oil
industry

Exercises,
assignments,
and exams

Lecture

Catalytic reforming

Fundamental
s of the oil
industry




Exercises, Lecture Isomerization Fundamental
assignments, s of the oil
and exams industry
Exercises, Lecture Coking -1 Fundamental
assignments, s of the oil
and exams industry
Exercises, Lecture Coking -2 Fundamental
assignments, s of the oil
and exams industry
Exercises, Lecture Product Blending Fundamental
assignments, s of the oil
and exams industry

10. Course evaluation 40m+ 60 for final

1t 2" mid Quiz Final exam Final grade
mid
15 15 10 60 100

. Larning and teaching resources

Required textbooks
(curricular books if any)
W.L. Nelson, Petroleum refinery engineering, fourth edition, Main references (sources)
McGraw-Hill Book Company , 1958.

M.R.Riazi, characterization and properties of petroleum
fractions , ASTM ,2005

M.A.Fahim, Fundamentals of petroleum refining , ELESVIER ,
2010

Recommended books and
references ( scientific
journals, reports..)
Google and Telegram and others Electronic references,
websites

13. Course Name: Electrochemical Engineering
14.

15. Course Code: chE3211

16. Semester / Year: semester

17. Description Preparation Date: 16/2/2025

18. Available Attendance Forms: weekly/theory




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

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

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

21. Course Objectives

Obijectives of the study subject

The course aims to educate and prepare the student by laying a correct and solid foundation in knowing the

most important basic rules for electrochemical engineering and chemical engineering, learning about equations

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

Related to the most important applications, such as electrochemical reactor CSTR, PFER and energy

balance calculations and fuel cells and batteries.

22. 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 taken
5- Consolidating the scientific material correctly by conducting daily exams

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

23.

Course Structure

Week

Hours

Required Learning

Outcomes

Unit or subject name

Learning

method

Evaluation method

The student
understands the topic

Introduction in
electrochemical
eng

theory

quiz

The student
understands the topic

SALANCE FROM
FOICHIOMETRY

quiz

The student
understands the topic

Open circt

quiz

The student
understands the topic

polarizatio

quiz

The student
understands the topic

Types of cells

quiz

The student
understands the topic

thermodynamic

quiz
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The student
understands the topic

Concentration
over potential

The student
understands the topic

application

The student
understands the topic

Fuel cell

The student
understands the topic

batteries

The student
understands the topic

iconections and
di

The student
understands the topic

pollution

The student
understands the topic

potentiostat

The student
understands the topic

glvanostat

The stud
understands the topig

application

24. 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

25. Learning and Teaching Resources

Required textbooks (curricular books, if any)

Fundimantal of electrochemical eng

Main references (sources)

Electrochemistry

Recommended books and references (scientific journals,

reports...)

All electrochemical books

Electronic References, Websites

1. Course name :-

English Language for Third Stage ( New Headway Plus: Intermediate Students' Book)

2. Course Code :-




Semester / year :-

Semester 2 2024-2025

Description Preparation Date :-

23/3/2025

Available Attendance Forms:-

Classroom

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

30 hr

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

Name: Muna Mohammed Abbas Alkhateeb
Email: basic.muna.moh@Uobabylon.edu.iq

Course Objectives

The New Headway Plus : Intermediate Student’s Book is designed
to improve learners' English skills across listening, speaking,
reading, and writing, with a strong focus on vocabulary, grammar,
and communication s Language Skills Development
Grammar and Vocabulary
Functional Language Use
Pronunciation and Communication

5. Cultural Awareness and Critical Thinking strategies.

Course Objectives

9. Teaching and Learning Strategies:-

The New Headway Plus :Intermediate Student’s Book incorporates a
variety of teaching and learning strategies to help students develop
their English skills effectively. These strategies are designed to support
different learning styles and enhance engagement in the classroom.

Communicative Approach

Task-Based Learning

Integrated Skills Approach

Grammar in Context

Lexical Approach (Vocabulary Building)
Pronunciation and Intonation Practice
Self-Study and Independent Learning
Collaborative and Peer Learning

Continuous Assessment and Feedback

Course Objectives

O XN WNRE

10. Course Structure :-

Required learning Evaluation

Week Hours Unit or subject name Learning mothed
outcomes method

26
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It's a wonderful world!

The "It's a Wonderful
World!" unit explores
topics related to nature,
the environment, and
appreciation of the
world around us

The "Get Happy!" unit
focuses on happiness,
well-being, and positive
emotions.

Telling tales

The "Telling Tales" unit
focuses on storytelling,
narrative techniques,
and creative writing.

Doing the right thing

The "Doing the Right
Thing" unit focuses on
ethics, moral decision-
making, and values.

On the move

The "On the Move" unit
focuses on travel,
transportation, and
mobility, exploring how
people move around the
world.

| just love it!

The "I Just Love It!" unit
focuses on emotions,
preferences, opinions,
and expressing likes and
dislikes.

A world guide to Good
Manners

The "A World Guide to
Good Manners" unit
focuses on cultural
differences in etiquette,
manners, and social
norms across the world.

Famous for not being
Famous

The "Famous for Not
Being Famous" unit
explores the concept of
celebrity, publicity, and
the paradox of fame in
modern culture

The world of work

The "The World of
Work" unit focuses on
various  aspects  of
professional life,
including careers, job
responsibilities, and
workplace culture.

The New Headway
Plus / Intermediate
course follows a
communicative,
interactive, and
student-centered
approach to
language learning.
It combines
different teaching
methodologies to
develop learners'
listening, speaking,
reading, writing,
and

skills

grammar,
vocabulary

effectively.

Homework

Quizzes

Report
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Just imagine The "Just Imagine" unit
encourages students to
explore imagination,
creativity, and
hypothetical scenarios
through a range of
thought-provoking
tasks.

Getting together The "Getting Together"
unit focuses on social
interactions,
relationships, and
communication  within
various social settings..
Obsessions The "Obsessions" unit
explores the topic of
obsessions, passions,
and intense interests in
people’s lives..

Tell me about it! The "Tell Me About
It!" unit focuses on
narrating

experiences, sharing
personal stories, and
giving detailed
accounts of past
events.

Life's great events! The "Life's Great
Events!" unit focuses on
major life events such as
weddings, birthdays,
The end of the graduations, and
semester celebrations, along with
their impact and cultural
significance.

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..

12. Learning and Teaching Resources :-

Required textbooks (curricular books if any)

Liz and Soars,). New Headway Plus:
Intermediate Students' Book .

Main references (sources)

Recommended books and references (Journals, reports..)

Electronic references , websites Google classroom, YouTube




. Course name

Engineering analysis

. Course Code

. Semester / year

2023-2025

. Description Preparation Date

. Available Attendance Forms

Weekly

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

3/60

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

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

20. Course Obijectives:

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.
21. Teaching and Learning Strategies The objective of the course is to give third year chemical
engineering students the fundamental of Engineering analysis
Course
Objectives
22. 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
outcomes mothed method




Introduction of first Introduction Using Quizzes exams
order whiteboard Report class
differential and digital assignment
Equations Media
presentation

Applications of
Ordinary
differential equation
(ODE)

Example and
application of

ODE

Solving ODE

By D-operator

Mid exam 1

solution by Series

Example of Series
Solve the ODE by
Series

Laplace transformation

inverse Laplace
transformation
solution of differential
equation using Laplace
transformation

Mid exam 2

partial differential
equations (PDE)
Mathematical
modeling
(Heat transfer.

mathematical
modeling, Mass

transfer, reactor)
13 Reviewing

23. Course evaluation

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

24. 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

Course name

Numerical analysis

Course Code

Semester / year

[12023-2025

Description Preparation Date

Available Attendance Forms

Weekly

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

3/60

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

Name: Dr Ali Safa Nouri
Email:alsaeghali@uobabylon.edu.iq

8. Course Objectives :

Course Objectives The objective of numerical analysis courses 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.
9. Teaching and Learning Strategies The objective of the course is to give third year chemical
engineering students the fundamental of Numerical analysis .
Course
Objectives
10. Course Structure
The numerical analysis course includes six chapters, respectively:
e Estimating errors
e Solving nonlinear equations




e interpolation

o 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

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.

e Estimating errors in
basic arithmetic
operations.

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

e 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 formulain
addition to the Least
squares method.
Reverse
interpolation.

Mid exam 1

Numerical integration

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

¢ Rectangle rule

¢ Trapezoidal rule

e Simpson’s rule.

Solving systems of
linear equation

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

e LU method

e Jacobi method

e Gauss-Seidel
method.

e Convergence test

Mid exam 2

Introduction for
solving ordinary
differential equations

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




approximation
method.

13 Reviewing

11. Course evaluation

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

12. 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

Course Name: Reactor design

Course Code: chE3211

Semester / Year: semester

Description Preparation Date: 30/3/2025

Available Attendance Forms: weekly/theory

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

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

Name: Dr. muataz mohammed sulaiman
Email: eng.moataz.alchalabi@uobabylon.edu.iq

8. Course Objectives

Course Objectives

Objectives of the study subject
The course aims to educate and prepare the student by laying a correct and solid foundatf
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 ene
balance calculations.

9. 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 taken
5- Consolidating the scientific material correctly by conducting daily exams

6- Activating the student’s role in understanding and benefiting from this materig

the maximum extent

10. Course Structure

Week

Hours

Required
Learning
Outcomes

Unit or subject name

Learning
method

Evaluation
method

The student
understands the
topic

Introduction

Reactor Design
Symbols and
Relationship betweer
CA and X,

theory

Quiz

The student
understands the
topic

Tutorial

The student
understands the
topic

Ideal Reactors for a

Single Reaction

IDEAL BATCH REACTOR

Space-Time and Space-

Velocity
STEADY-STATE MIXEL
FLOW REACTOR

The student
understands the
topic

Steady-state plug flow
reactor
Holding time and
space time for flow
reactors

The student
understands the
topic

Tutorial

The student
understands the
topic

The student
understands the
topic

Design  for
Reactions
SIZE COMPARISON OF
SINGLE REACTORS

Single

The student
understands the
topic

- Multiple-reactor
systems
Equal-size mixed flow

reactors in series
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The student Mixed Flow Reactors
understands the of Different Sizes in
topic Series

The student Reactors of Different
understands the Types in Series
topic

The student Recycle reactor
understands the
topic

The student Autocatalytic reactio
understands the
topic

The student Reactor combination
understands the
topic

The student Tutorial
understands the
topic

The stud
understands
topic

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
5 daily attendance, 5 quizes, , 30 monthly, 40 final
12. 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




Fourth stage:

Course name

Renewable Energy Resources

Course Code

Semester / year

First / Fourth year BSc

Description Preparation Date

12/3/2025

Available Attendance Forms

Students attend regularly two theoretical hours weekly for 15 weeks

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

30 theoretical hours / Two units

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

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

Course Objectives

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.

Course Objectives To understand the impact of using renewable energy on the

society.

9. 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.

2- The discussion method: Each item will be discussed with the students
Teachi dL i
eac |n.gan earning and allowing to them to give their opinion and comments about the
Strategies

whole parts of the lecture.

3-Brainstorming




10. Course Structure

Week

Hours

Required learning
outcomes

Unit or subject name

Learning
mothed

Evaluation
method

- The Presentation
method: The
teaching item in this
method  will  be
displayed in front of
the students on the
whiteboard in
details.
-The discussion
method: Each item
will  be discussed
with the students
and allow them to
give their opinion
and comments
about the whole
parts of the lecture.

- Brainstorming

1- Introduction
2- Renewable
energy and
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

1. The
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

- Decisions
examinations

30

- Periodic
examination

5

- Homework and

Quizzes 5

11. Course evaluation

1- Decisions examinations

2- Periodic examination

3- Home work and Quizzes

12. 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 Open
journals, reports..)
Electronic references , websites Classroom and Telegram program.

13. Course name

14.

Petrochemical Industries

15. Course Code

. Semester / year

second semester 2023-2024

. Description Preparation Date

1/04/2025

. Available Attendance Forms

Classroom

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

45Hr.

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

Name: assistant lecturer Marwah Dawood
Email: eng.marwa.dawood@uobabylon.edu.iq

. Course Objectives




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

petrochemical products such as chemical plastics II.

2. Vision of engineering concepts and skills: It gives the student the opportunity to :

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 reg

specific, high-purity product in accordance with international specifications and sta

22. 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

364. Course structure: first course

Unit/Module or Topic Teaching Assessment
Title Method Method
Introduction to Explaining
Petrochemical and
Industry Petrochemical Industry | projecting
on digital
screen
Basic Explaining
Petrochemical and Semester and
Processes Petrochemical Industry | projecting daily exam
on digital
screen

Week hours ILOs

Semester and
daily exam




Hydrocarbon
Intermediates
Paraffinic
Hydrocarbon
Olefinic Hydrocarbo
The Dienes

Hydrocarbon
Intermediates

Explaining
and
projecting
on digital
screen

Semester and
daily exam

Production of
Olefins and
Diolefins
Production of
Ethylene

Production of Olefins
and Diolefins

Explaining
and
projecting
on digital
screen

Semester and
daily exam

Production of
Propylene

Production of Olefins
and Diolefins

Explaining
and
projecting
on digital
screen

Semester and
daily exam

Ethylene and its
Derivatives
OXIDATION OF
ETHYLENE

Ethylene and its
Derivatives

Explaining
and
projecting
on digital
screen

Semester and
daily exam

Important
Chemicals from
Acetaldehyde

Ethylene and its
Derivatives

Propylene and its
Derivatives
OXIDATION OF
PROPYLENE

Propylene and its
Derivatives

Explaining
and
projecting
on digital
screen

Semester and
daily exam

Mid term exam

CHLORINATION OF
PROPYLENE

Propylene and its
Derivatives

LCD
lectures

Semester and
daily exam

Aromatics
Production
REACTIONS AND
CHEMICALS OF
BENZENE

Aromatics Production

Explaining
and
projecting
on digital
screen

Semester and
daily exam

REACTIONS AND
CHEMICALS OF
TOLUENE

Aromatics Production

Explaining
and
projecting
on digital
screen

Semester and
daily exam

Polymerization

Polymerization

Explaining
and
projecting

Semester and
daily exam




on digital
screen
Synthetic Polymers Explaining
(Thermoplastic and and Semester and
Thermoset) Synthetic Polymers ( | projecting daily exam
on digital
screen
synthetic Polymers Explaining
(Synthetic Rubber and Semester and
and Synthetic synthetic Polymers( projecting daily exam
Fibers) on digital
screen

10 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 org
monthly , or written exams , reports etc..

11 Learning and Teaching Resources

Required textbooks (curricular books if any) Matar S., Hatch L.F, "Chemistry of PETROCHEMICAL PROCESSES ", P
Edition, Gulf Publishing Company, (1994).

Main references (sources) Riegel's Handbook of Industrial Chemistry

Handbook of Industrial Chemistry

Recommended books and references ( Uttam Ray Chaudhuri “Fundamentals of Petroleum and Petroche
scientific journals , reports..) Engineering.” University of Calcutta Calcutta, India, 2011.

Electronic references, websites Google and others

2. Course name :-

Pollution

. Course Code :-

. Semester / year :-

Semester 2 2024-2025

. Description Preparation Date :-

30/3/2025

. Available Attendance Forms:-

Class Room

. Number of credit hours (total) / Number of units (total) :-

30 hr




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

Name: Ahmed amer Al-salman
Email: ahmed.a.alsalman@uobabylon.edu.ig

19. Course Objectives

This course aims to equip students with a solid understanding of pollution,
covering sources, environmental impacts, monitoring techniques, regulatory
Course Objectives | frameworks, mitigation strategies, and sustainable practices. By course
completion, students should analyze pollution cases, engage in discussions, and
contribute to effective pollution management.

20. Teaching and Learning Strategies:-

This course provides an overview of pollution, exploring its origins, effects on 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

Course Objectives

21. Course Structure :-

Required learning Learning Evaluation
outcomes mothed method
For all

Week Hours Unit or subject name

) The  Presentation |lectures:
An introductory lecture

on the pollution | method: the

i Explaining | Hom rk
processing course (full contents  will be omewo

explanation of course on
subject degree | displayed in front of
distribution, exams,
attendance). and

. . ; i Report
Introduction to pollution | Whiteboard In

whiteboard Quizzes

the students on the

and define the types of | yatail. projecting
pollution on digital
The discussion | screen

method: Each item

Introduction on types
and define the water
pollution and properties | with the students
and source of those
types

Complete the | to give their
explanation of  the
properties and the
calculation for each | comments about
property

will be discussed

and allowing them

opinions and

the whole parts of
Water Treatment 1
the lecture.

Water Treatment 2

Water Treatment 3



mailto:ahmed.a.alsalman@uobabylon.edu.iq

Mid exam

Filtration & Membrane
Processes Technology
Electrodialysis treatment
(ED)

Disinfection in Water
Treatment

Air pollution 1 type of
pollution and sources

Air pollution 2 Methods
of Pollution Control

Air pollution 3 Gaseous
emissions

Gaseous emissions
control

3 Soil pollution

3 The end of the semester

22. 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..

23. Learning and Teaching Resources :-

Required textbooks (curricular books if any)

Environmental Engineering Principles and

Mai f . . .
ain references (sources) Practice: Richard O. Mines, Jr. 2014

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

Electronic references, websites Google classroom, YouTube

1. Course name :-

Process Control |

Course Code :-

Semester / year :-

1% Semester/ 2023-2024

Description Preparation Date :-

11/3/2025

Available Attendance Forms :-




Attendance

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

Number of hours 3 (3 theoretical )/ units 2

Course administrator’s name (mention all, if more than one name) :-

Name: Ali obaid imarah

Email: aliumara@uobabylon.edu.ig

8. 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

9. Teaching and Learning Strategies:-

Course
Objectives

Be familiar with chemical processes and the different types of control systems
Be able to design a control system

10. Course Structure :-

Week Hours

Required learning
outcomes

Unit or subject name

Learning
mothed

Evaluation
method

Process Control

Revise of Laplace transfer

Explaining and
projecting on
digital screen

Homework
Quizzes
Report

Process Control

Modeling Tools For
Process Dynamics

Explaining and
projecting on
digital screen

Homework
Quizzes
Report

Process Control

Ordinary Differential
Equations (ODEs)

Explaining and
projecting on
digital screen

Homework
Quizzes
Report

Process Control

Types of forcing changes

Explaining and
projecting on
digital screen

Homework
Quizzes
Report

Tests an

d Evaluation

Process Control

First Order Systems:
Transfer Functions

Explaining and
projecting on
digital screen

Homework
Quizzes
Report

Process Control

Examples of First Order
Systems

Explaining and
projecting on
digital screen

Homework
Quizzes
Report

Process Control

Examples of First Order
Systems

Explaining and
projecting on
digital screen

Homework
Quizzes
Report

Process Control

First Order Systems:
Response of First-Order

Explaining and
projecting on
digital screen

Homework
Quizzes
Report

Tests and Evaluation



mailto:aliumara@uobabylon.edu.iq

First Order
Process Control

Response of First-Order

Homework
Quizzes
Report

Explaining and
projecting on
digital screen

Systems:

Process Control

Linearization

Homework
Quizzes
Report

Explaining and
projecting on
digital screen

Tests and Evaluation

Process Control .
the Time C

Methods to Determine

Homework
Quizzes
Report

Explaining and
projecting on

onstant .
digital screen

Process Control

Capacitance

Homework
Quizzes
Report

Explaining and
projecting on
digital screen

11. Course evaluation :-

Distributing the score out of 100 according to the task
preparation, daily oral , monthly, or written exams,,
Course evaluation 40%, final exam 60%.

s assigned to the student such as daily
reports etc..

12. Learning and Teaching Resources :-

Required textbooks (curricular books if any)

Chemical process control, George Stephanopoulos

Main references (sources)

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

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

Electronic references, websites

Course name :-

Process Control Il

Course Code :-

Semester / year :-

2"4 Semester/ 2023-2024

Description Preparation Date :-

11/3/2025

Available Attendance Forms:-

Attendance

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

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

s 3
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Course administrator's name (mention all, if more than one name) :-

Name: Ali obaid Imarah
Email: aliumara@uobabylon.edu.ig

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

Teaching and Learning Strategies:-

Course
Objectives

Be familiar with chemical processes and the different types of control systems
Be able to design a control system

10. Course Structure :-

Required learning
outcomes

Week Hours

Unit or subject name

Learning
mothed

Evaluation
method

Process Control

Response of First-Order
Systems in Series
(Noninteracting System)

Explaining and
projecting on
digital screen

Homework
Quizzes
Report

Process Control

Response of First-Order
Systems in Series
(Interacting System)

Explaining and
projecting on
digital screen

Homework
Quizzes
Report

Process Control

Higher-Order Systems:
Second-Order and
Transportation Lag

Explaining and
projecting on
digital screen

Homework
Quizzes
Report

Process Control

Higher-Order Systems:
Response of Second-
Order

Explaining and
projecting on
digital screen

Homework
Quizzes
Report

Tests and Evaluation

Process Control

LINEAR CLOSED-LOOP
SYSTEMS

Explaining and
projecting on
digital screen

Homework
Quizzes
Report

Process Control

Closed-Loop Transfer
Functions

Explaining and
projecting on
digital screen

Homework
Quizzes
Report

Process Control

Types And Transfer
Functions of Control

Systems

Explaining and
projecting on
digital screen

Homework
Quizzes
Report

Process Control

Transient Response of
Simple Control Systems

Explaining and
projecting on
digital screen

Homework
Quizzes
Report

Tests and Evaluation

Process Control

System Stability

Explaining and
projecting on
digital screen

Homework
Quizzes
Report

Process Control

Root Locus

Explaining and
projecting on
digital screen

Homework
Quizzes
Report

Tests and Evaluation



mailto:aliumara@uobabylon.edu.iq

Explaining and Homework
projecting on Quizzes
digital screen Report
Explaining and Homework
projecting on Quizzes
digital screen Report

Control System Design by

Process Control
Frequency Response

Controller Tuning and

Process Control e
Process Identification

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..
Course evaluation 50%, final exam 50%

12. Learning and Teaching Resources :-

Required textbooks (curricular books if any) Chemical process control, George Stephanopoulos

Process Systems Analysis and Control 3rd ed,

Main ref
ain references (sources) Donald R. Coughanowr & Steven E. LeBlanc

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

Electronic references, websites

Course Name: equipment designl

Course Code: chE4141

Semester / Year: semester

Description Preparation Date: 16/2/2025

Available Attendance Forms: weekly/theory

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

Course administrator's name (mention all, if more than one name)
Name: dr. shaker saleh bahar
Email: shaker.saleh@uomus.edu.iq

8. Course Objectives

Course Objectives
Objectives of the study subject
The course aims to educate and prepare the student by laying a correct and solid foundaf
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, , separat
valves, with matter and energy balance calculations. using specialized programs for that,
training students on them, such as the hysys program
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9. 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 that have been taken and
compiled in this subject

hysys

4. Learn how different computer applications work as a program

5- Consolidating the scientific material correctly by conducting daily exams

6- Activating the student’s role in understanding and benefiting from this material to

maximum extent

10. Course Structure

Week

Hours

Required Learning
Outcomes

Unit or subject name

Learning
method

Evaluation method

The student
understands the
topic

Material balang

theory

quiz

The student
understands the
topic

Energy balance

The student
understands the
topic

Flow sheets

The student
understands the
topic

ck diagrams
and codes

The student
understands the
topic

The student
understands the
topic

Pipe design

The student
understands the
topic

valves

The student
understands the
topic

Material chose




The student
understands the

topic

The student applications
understands the
topic

The student Tanks and vessels
understands the
topic

The student Stress tension ¢
understands the corrosion
topic

The student Liquid- liquid
understands the separator
topic

The student Gas- lig
understands the separator
topic

The student understa Solid -
the topic separators

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) Coulson & Richardson’s Chemical
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




. Course Name: equipment design2

. Course Code: chE4241

. Semester / Year: semster

. Description Preparation Date: 16/2/2025

. Available Attendance Forms: weekly/theory

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

. Course administrator's name (mention all, if more than one name)
Name: dr. shaker saleh bahar
Email: shaker.saleh@uomus.edu.iq

33. Course Objectives
Course Objectives
Objectives of the study subject
The course aims to educate and prepare the student by laying a correct and solid foundaf
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 calculation
In addition to designing heat exchangers and furnaces, using specialized programs for t
and training students on them, such as the hysys program
34. 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 that have been taken and
compiled in this subject

hysys

4. Learn how different computer applications work as a program

5- Consolidating the scientific material correctly by conducting daily exams

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

35. Course Structure
Week | Hours Required Learning Unit or subject name | Learning Evaluation method
Outcomes method
The student Mixing equipm( theory quiz
understands the
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topic

The student
understands the
topic

Heat transfer
equipment

The student
understands the
topic

Heat exchange
design

The student
understands the
topic

Cooler equipmgé
design

The student
understands the
topic

Dryer equipme
design

The student
understands the
topic

GAS LIQUID
SEPARATORS

The student
understands the
topic

Distillation
equipment

The student
understands the
topic

Absorption
equipment

The student
understands the
topic

Plate hydraulic
design

The student
understands the
topic

Packed column

The student
understands the
topic

Liquid solid
separator

The student
understands the
topic

as solid separat

The student
understands the
topic

Liquid- liquid
separator




The student Plant design
understands the
topic

The student understa Plant design
the topic

36. 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

37. Learning and Teaching Resources

Required textbooks (curricular books, if any) Coulson & Richardson’s Chemical
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

e Course name

Chemical Industries

e Course Code

e Semester / year

First semester 2024-2025

e Description Preparation Date

2025/2/10

Available Attendance Forms

Class Room

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

45Hr.

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




Name: lecturer Marwah Dawood
Email: eng.marwa.dawood@uobabylon.edu.iq

e Course Objectives

Course 1. The student could understand the types of chemical processes that
Objectives conducts 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.

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

e Teaching and Learning Strategies

Course A - COGNITIVE GOALS

Objectives 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

364. Course structure: first course

Unit/Module or Topic Teaching Assessment
Title Method Method

Week hours ILOs

Introduction to Introduction Explaining Semester ang
Chemical processes and daily exam
projecting
on digital

first week (1)




screen

week (2)

Biotechnology

Biochemical engineering

Explaining
and
projecting
on digital
screen

Semester ang
daily exam

Biotechnology

Fermenters
&
Applications

Explaining
and
projecting
on digital
screen

Semester ang
daily exam

week (4)

Industrial Gases

Air liquefaction
Hydrogen production

Explaining
and
projecting
on digital
screen

Semester ang
daily exam

week (5)

Industrial Gases

Electrolytic Cells

Explaining
and
projecting
on digital
screen

Semester ang
daily exam

Carbon and Coal
Industry

Carbon Morphology
And Types

Explaining
and
projecting
on digital
screen

Semester ang
daily exam

week (7)

Carbon and Coal
Industry

Carbon black
Activated carbon
Graphite
Gasifiers

Explaining
and
projecting
on digital
screen

Semester ang
daily exam

week (8)

Sulfuric Acid and Its
Manufacture

Introduction
The contact processes

Explaining
and
projecting
on digital
screen

Semester ang
daily exam

Sulfuric Acid and Its
Manufacture

Lead chamber
process

Explaining
and
projecting
on digital
screen

Semester ang
daily exam

week (10)

Nitric acid and Its
Manufacture

Na2NO3 process
ARC process

LCD
lectures

Semester ang
daily exam

week (11)

Nitric acid and Its
Manufacture

Ammonia oxidation
process

Explaining
and
projecting

Semester ang
daily exam




on digital
screen
Phosphoric Acid Thermal process by Explaining
and Its Blast Furnace and
week (12) Manufacture Thermal process by projecting
Electric Furnace on digital
screen
Phosphoric Acid Wet process Explaining
and Its Engineering Aspects and
week (13) Manufacture projecting
on digital
screen
Ammonia and Urea Ammonia production Explaining
Production and Semester ang
week (14) projecting | daily exam
on digital
screen
Ammonia and Urea Urea production Explaining
Production and Semester ang
week (15) projecting | daily exam
on digital
screen

Semester ang
daily exam

Semester ang
daily exam

10 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..
11 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 ( Srikumar Koyikkal,”Chemical Process Technology and
scientific journals , reports..) Simulation”, PHI Learning Ltd (2013).
Electronic references, websites Google and others




. Course name

Gas processing

. Course Code

. Semester / year

Semester 1 2024-2025

. Description Preparation Date

3/9/2024

. Available Attendance Forms

Class Room

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

30 hr

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

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

30.

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.

31.

Teaching and Learning Strategies

Course In this course, the student will develop an understanding of the source
Objectives of natural 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

32.

Course Structure

Week

Hours Unit or subject name | Required learning Learning Evaluation
outcomes mothed method

An introductory The Presentation For all Homework
lecture on the natural lectures : Quizzes
gas processmg COUrS€ | method: the contents - Report
(full explanation of Explaining
course subject on

degree distribution,
exams, attendance).

whiteboard



mailto:eng.farah.aziz@uobabylon.edu.iq

Introduction on
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

Natural Gas Liquid
Fractionation
(stabilizer)

Natural gas

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.

and
projecting
on digital
screen




transportation:
Pipeline, CNG
Transportation, Gas
Compression

Liquefied Natural Gas
(LNG)

Flow measurement:
Orifice Plates,
Recording Charts

Natural Gas Liquid
Measurement

Continuing to
introduce the student
to how to apply the
examples given to
them in the previous
lectures on the gas
processing

33. 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..

34. 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)
O Natural Gas Processing. Technology and
Engineering Design by Alireza Bahadori 2014

O Advanced natural gas engineering by
Wang, Xiuli, and Michael Economides. Elsevier,

20009.

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

Electronic references, websites

Google classroom, YouTube

2. Course name

Catalyst

3. Course Code

4. Course Code

second semester / fourth year




Description Preparation Date

30/3/2025

Available Attendance Forms

attendance

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

Number of hours: 2 / units: 2

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

Email :hameed@uobabylon.edu.iq

Name Dr. Hameed Hussein Alwan

9. Course Objectives

Identify the role of catalyst and methods of catalytic chemical reactions in various chemical

industries

10. 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.

10 .Course Structure

Evaluation
method

Learning
method

Unit or subject name

Required learning
outcomes

Catalyst
Hours

Exercises, Lecture
assighments,

and exams

Catalyst definition

Basics of chemical
reactions + techniques
used in examining
materials

2

Exercises, Lecture
assignments,

and exams

Types of catalyst

Basics of chemical
reactions + techniques
used in examining
materials

Exercises, Lecture
assignments,

and exams

Chemical and
physical adsorption

Basics of chemical
reactions + techniques
used in examining
materials

Exercises, Lecture
assignments,

and exams

Adsorption isotherm

Basics of chemical
reactions + techniques
used in examining
materials

Exercises, Lecture
assighments,

and exams

Catalyst components

Basics of chemical
reactions + techniques
used in examining
materials

Exercises, Lecture
assignments,

and exams

Catalyst preparation
— precipitation

Basics of chemical
reactions + techniques
used in examining
materials




Exercises,
assighments,
and exams

Lecture

Catalyst preparation
—ion exchange

Basics of chemical
reactions + techniques
used in examining
materials

Exercises,
assignments,
and exams

Lecture

Drying — rate of
drying

Basics of chemical
reactions + techniques
used in examining
materials

Exercises,
assignments,
and exams

Lecture

Washing and
filtration

Basics of chemical
reactions + techniques
used in examining
materials

Exercises,
assignments,
and exams

Lecture

Calcination and
formulating

Basics of chemical
reactions + techniques
used in examining
materials

Exercises,
assignments,
and exams

Lecture

Catalyst
characterization

Basics of chemical
reactions + techniques
used in examining
materials

Exercises,
assighments,
and exams

Lecture

Surface are
calculation

Basics of chemical
reactions + techniques
used in examining
materials

Exercises,
assignments,
and exams

Lecture

Basics of chemical
reactions + techniques
used in examining
materials

Exercises,
assignments,
and exams

Lecture

Pore analysis

Basics of chemical
reactions + techniques
used in examining
materials

Exercises,
assignments,
and exams

Lecture

Catalyst application

Basics of chemical
reactions + techniques
used in examining
materials

11. Course evaluation 40m+ 60 for final

1st
mid

2" mid

Quiz

15

15

10

12. Larning and teaching resources

Required textbooks (curricular
books if any)
Main references (sources)

e JamesT. Richardson, Principles of catalyst development,
Springer Science , 1989

Recommended books and
references ( scientific journals,




reports..)

Google and Telegram and others Electronic references , websites
https://nptel.ac.in/

. Course name

Unit Operation

. Course Code

. Semester / year

2024- 2025

. Description Preparation Date

31-3-2025

. Available Attendance Forms

Attendance in the hall

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

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

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

Name :Kadhim F. Alsultani
Email:finteelalsultani@gmail.com
42. 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

43. 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

44. Course Structure

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

Unit Operation Introduction to unit Normal Homework
operations Lecture Quizzes, Report




Unit Operation

Unit Operation

Unit Operation

Unit Operation

Unit Operation

Unit Operation

Unit Operation

Unit Operation

Unit Operation

Unit Operation

Unit Operation

Unit Operation

Unit Operation

Momentum, Heat &
Mass Transfer

Reynolds Analogy for
Heat and Mass

Transfer

Boundary layer
Theory

Non Newtonian
Fluid

Motion of particle in a

fluids

Fluid Flow Through
Granular Bed and
Packed columns

Fluid Flow Through
Granular Bed and
Packed columns

Sedimentation

Fluidization

Liquid filtration

Membrane separation
process

Centrifugal process

Crushing and grinding

Cooling towers

drying

Normal
Lecture

Normal
Lecture

Normal
Lecture

Normal
Lecture

Normal
Lecture

Normal
Lecture

Normal

Lecture

Normal
Lecture

Normal
Lecture

Normal
Lecture

Normal
Lecture

Normal
Lecture

Normal
Lecture

Normal
Lecture

Homework,
Quizzes, Report

Homework
Quizzes, Report

Homework
Quizzes, Report
Homework,
Quizzes, Report

Homework,

Quizzes ,Report

Homework,
Quizzes , Report

Homework,
Quizzes ,Report

Homework,
Quizzes ,Report
Homework,

Quizzes, Report

Homework,
Quizzes ,Report

Homework,
Quizzes ,Report

Homework,
Quizzes ,Report

Homework,
Quizzes ,Report

Homework,
Quizzes ,Report

Homework,
Quizzes ,Report




Unit Operation

45, Course evaluation

Course evaluation 50% and final exam 50%

46. Learning and Teaching Resources

Required textbooks (curricular books if any)

Main references (sources) 1-Martin W.L., Introduction to particle

technology, 2 edition, John Wiley & Sons
Ltd.,2008

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

Course name

Nanotechnology

Course Code

CHE424

Course Code

Second semester / Fourth year

Description Preparation Date




1/04/2024

Available Attendance Forms

attendance

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

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

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

Eng.haneen.zuhair@uobabylon.edu.iq

Name Dr. Haneen Zuhair Naji

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 field of

commercialization of Nano materials

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.

10. Course Structure

Evaluation
method

Learning method

Unit or subject
name

Required
learning outcomes

Exercises,
assignments
and exams

Lecture

Introduction

Introduction to
the history of
Nanotechnology
Concept

Exercises,
assignments
and exams

Lecture

Introduction

Definition of
nanotechnology,
Nanoscience and
materials science,
the difference
between them,
classification of
Nanomaterials .

Exercises,
assighments
and exams

Lecture

Natural
Nanomaterials

Meaning of
Natural
nanomaterials,
Types of natural
Nanomaterials




Exercises,
assighments
and exams

Lecture

Synthesized Process
of Nanoparticles

Types of
synthesis process
of nanomaterials
and the different
between them,
Top down and
bottom up
approaches

Exercises,
assignments
and exams

Lecture

Top- down
approaches

Types of Top-
down approaches,
Types of milling
process,
advantages and
disadvantages

Exercises,
assignments
and exams

Lecture

Bottom-up
approaches

Types of Bottom-
up approaches,
Their names
according to the
precursor nature

Exercises,
assignments
and exams

Lecture

Bottom-Up
approaches

Sol-gel process,
Sonochemical
Process, Micelles
and
Microemulsion
process

Exercises,
assignments
and exams

Lecture

Bottom-Up
approaches

Co-precipitations
process,
Solvothermal
Process

Exercises,
assignments
and exams

Lecture

Bottom-Up
approaches

Types of
Chemical vapor
deposition process
(CVD), Synthesis of
graphene and CNT

Exercises,
assignments
and exams

Lecture

Nanomaterial
characterization
techniques

Scanning and
Transmission
Electron
Microscopy

Exercises,
assighments
and exams

Lecture

Nanomaterial
characterization
techniques

Scanning Probe
Microscopies:
Atomic Force,
scanning tunneling
microscopy

Diffraction and
scattering
techniques

Exercises,
assignments
and exams

Lecture

Properties and Size
dependence of
properties

Chemical

Optical,
vibrational,
thermal
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Electrical,

Exercises, Lecture
assignments

and exams

Properties and Size
dependence of
properties

Magnetic

Mechanical

Theoretical
Aspects-e.g.
density functional
theory

Exercises, Lecture
assignments

and exams

Applications

Nano-electronics

Nano optics

Nanoscale
chemical- and bio-
sensing

Exercises, Lecture
assignments

and exams

Applications

Photovoltaic, fuel
cells, batteries and
energy-related
applications

High strength
nanocomposites

Nanoenergetic

materials

11. Course evaluation 40m+ 60 for final

15t mid 2nd
mid

Quiz

Final exam

Final grade

15 15

10

60

100

12. Larning and teaching resources

Required textbooks (curricular
books if any)

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

Main references (sources)

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.

, reports..)

Recommended books and
references ( scientific journals

Hamley (co-editor), Mark Geoghegan (co-editor) , ISBN: 978-0-470-
85086-2

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

Textbook of Nanoscience and Nanotechnology, B.S. Muty, P. Shankar,
Baldev Raj, B.B Rath and James Murday, University Press, IIM ( ISBN-
978 817371738 3).

Introduction to Nanotechnology by Charles P. Poole Jr and. Frank J.
Owens, Wiley-Inter science, 2003




Google and Telegram and others Electronic references,
websites

Course name :-

English Language for Fourth Stage ( New Headway Plus/ Upper- Intermediate Students' Book)

. Course Code :-

. Semester / year :-

Semester 2 2024-2025

. Description Preparation Date :-

23/3/2025

. Available Attendance Forms:-

Classroom

. Number of credit hours (total) / Number of units (total) :-

30 hr

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

Name: Dr Ali Safa Nouri
Email: alsaeghali@Uobabylon.edu.ig

. Course Obijectives

The New Headway Plus /Upper-Intermediate Student’s Book is
designed to help students develop their English language skills at an
upper-intermediate level (B2 according to the CEFR). The course
objectives typically include:
Course Objectives . Language Skills Development

Grammar and Vocabulary

Functional Language Use

Pronunciation and Communication
5. Cultural Awareness and Critical Thinking

31. Teaching and Learning Strategies:-

The New Headway Plus /Upper-Intermediate Student’s Book
incorporates a variety of teaching and learning strategies to help
students develop their English skills effectively. These strategies are
designed to support different learning styles and enhance engagement
Course Objectives in the classroom.

1. Communicative Approach
2. Task-Based Learning
3. Integrated Skills Approach

68



mailto:alsaeghali@Uobabylon.edu.iq

Grammar in Context
Lexical Approach (Vocabulary Building)
Pronunciation and Intonation Practice
Self-Study and Independent Learning

Collaborative and Peer Learning
Continuous Assessment and Feedback

32. Course Structure :-

Week

Hours

Unit or subject name

Required learning
outcomes

Learning mothed

Evaluation
method

No place like home

he unit "No Place Like
Home" focuses on
themes related to
homes, lifestyles,
culture, and personal
experiences. By the
end of this unit

Been there, done

that!

The "Been There,
Done  That!" unit
focuses on
experiences, travel,
achievements, and
storytelling.

What a story!

The "What a Story!"
unit focuses on
storytelling, past
events, and narrative
structures

Nothing but the truth

The "Nothing but the
Truth" unit focuses on
truth, lies, honesty,
deception, and
reporting facts.

An eye to the future

The "An Eye to the
Future" unit focuses
on future predictions,
technology, career
aspirations, and global
changes

Making it big

The "Making It Big"
unit focuses on
success, ambition,
career goals, and
achieving personal and
professional

milestones

Getting on together

The "Getting on
Together" unit focuses
on relationships,

he New Headway
Plus Upper-
Intermediate
course follows a
communicative,
interactive, and
student-centered
approach to
language learning.
It combines
different teaching
methodologies to
develop learners'
listening,
speaking, reading,
writing, grammar,
and  vocabulary

skills effectively.

Homework

Quizzes

Report
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teamwork,
communication, and
conflict resolution

Going to extremes

The "Going to
Extremes" unit focuses
on extreme situations,
risk-taking,
adventurous activities,
and the psychology of
extreme behavior

Thing aren't what

they used to be!

The "Things Aren't
What They Used to
Be!" unit focuses on
change, nostalgia,
personal reflection,
and societal
transformation

Risking life and limb

The "Risking Life and
Limb" unit focuses on
dangerous activities,
risk-taking  behavior,
and extreme sports, as
well as the psychology
behind people’s
decisions to engage in
such activities.

In your dreams

The "In Your Dreams"
unit focuses on
dreams, aspirations,
the subconscious, and
imagining the future.

It's never too late

The "It's Never Too
Late" unit focuses on
second chances,
personal growth,
overcoming
challenges, and
making life changes at
any age.

The world's

top

Conspiracy theories

The "The World’s
Top Conspiracy
Theories" unit
focuses on popular
conspiracy  theories,
critical thinking,
skepticism, and
understanding how
information spreads

How ambitious
you?

are

The "How Ambitious
Are You?" unit focuses
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The end of the
semester

on ambition, personal
goals, success, and the
drive to achieve.

33. 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..

34. Learning and Teaching Resources :-

Required textbooks (curricular books if any)

Main references (sources)

Liz and Soars,J). New Headway Plus:Upper-
Intermediate Students' Book (3™ Ed.)

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

Electronic references, websites

Google classroom, YouTube
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Modes of heat Laws of heat transfer, 4 2
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transfer coefficient, radiation
heat transfer coefficient.

One dimension Steady state heat conduction 3

steady state without heat generation in

conduction plane and composite wall,
hollow cylinder.

Heat generation Boundary conditions. Steady 4

with the system state heat conduction with
heat generation in plane
wall, cylinder and sphere.

Fins, types of fins Extended Surface: Types of 5
fins, governing equation,

Fins, efficiency and Fin performance, fin 6

performance efficiency,overall fin
effectiveness.

contact resistance Thermal contact resistance, 7
critical thickness of
insulation on cylindrical
bodies.

Two and higher Steady state Two and Multi- 8

dimensions steady dimensional heat

state conduction conduction.

Unsteady state Unsteady state heat 9

conduction conduction: lumped system

-Distributed Unsteady state heat 1

Systems conduction: Distributed 1
Systems

Convection heat Principle of heat convection: 1

transfer mechanism, natural and 2
forced convection,

External flow Convection boundary layers: 1

:Laminar vs laminar and turbulent, 3

turbulent flow momentum and energy
equations.

Internal flow Laminar flow over bodies, 1
turbulent flow inside circular 4
and non-circular ducts,

Reynolds Colburn Reynolds Colburn analogy for 1

analogy flow over flat plate and flow 5
inside tube, coefficient of
friction and friction factor.
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forced convection.

Natural convection Natural convection over 2
vertical and horizontal plans

Natural convection Natural convection in 3
in enclosure. enclosure.

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

Condensation and Principle of condensation 5
boiling. and boiling.

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

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

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

View factor Radiation view factor, 9
radiation heat exchange
between two diffuse gray
surfaces, radiation shield.

Gas radiation Gas radiation 1

1

Heat Exchanger Classification of heat 1

exchangers, temperature 2
distribution in parallel,
counter flow arrangement

OHTC overall heat transfer 1

coefficient, fouling factor, 3

LMTD Log-mean temperature 1

difference method. 4

NTU-¢ NTU —effectiveness method 1

of analysis for rating and 5

sizing of heat exchangers.

el (Ol .210
cdgdl WhLlasVI(10%). wise. (10%) Jwad)! Caual Olxial (30%) éte.aﬂ Ol 9 (50%)
wjdﬂb M\)Jw 211

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

(a9

Ol dumegiall) dogllaoll 8,800l CaSJl

(D3baall) dudyl azlyal)

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

) & o9 kﬁ‘” sludl axlyell 9 iy
(+er el deadall oMoxall

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

lab/

AT &lge A9 ASIYI a=lyell

16



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

il el 1

1 s JUa)

il 3ay 2

Gl / )l 3

I Juai!

Cuogll i slasl 7oy .4

2025

2&:-[1»3‘)3&-‘*—” d&.«u‘ .5

deldll Hgua>

(BI) @l sas / (S) bl Sleldl sae .6

delw 60

(55 ool y ASH31 ) (gwbyll 55ll Jggene guel .7

JsYleng.sata.kathum@uobabylon.edu.ig plxe das b abolu .‘a.T D)l

)_)B.AJI lual .8

dhailly LylesS wlelall § had)l Oldes liadaiy HLadly A JWEs) cnilg3 e Byadl

oatlls el Glilinl .9

HLEBW dakiseadl Gl (uSE OB ST JLas! ¢pilgd dd,ae
A 9basSIl Oldasd) Balall Jlaisl ldas $leil d8yae
ALSI ) clden) gllaall 8321 aranal Byb pgd9 d8yan
oMeT 8342 LelSline g dduaiadd! (3,0l e CByatll (3,b d8ym0

waalldd .10

17



mailto:eng.sata.kathum@uobabylon.edu.iq

dallddy 1

) Ay | &b | 5f el / )l o el SO bl
el Ao el 4z googell o1 3 Buzgll e fusllaol < Coe
Reverse
Diffusi
e |. usu'in
eyl LCD 8, olons S Jl bl | AiSLl Al 4 o> o
degd) Diffusi U
e iffusion
through
stagnant layer.
SR . ffici f
Sl LCD 8 piolons A JUasl ot | COCTICIENEO 4 2
dun g Diffusivity.
Obl=ieNlg
LBl b ,ylas
obel . u‘)b
h;b-” Mass ausdl
k:) £
w yj LCD 8 polxe S Jlans) bl Transfer 4 3
s Theory.
LBl by las
cledll . u‘)b
h;b-” Mass alsJ|
k:) 3
am}j LCD 8 solxe S Jlass) ol Transfer 4 4
s Theory.
G5! Jolao
cledll : J‘
L_;b_n Mass aLsJ|
Q 3
= 5j LCD & yolos S Js! @ looluod Transfer 4 5
s Coefficient.
Of)LA.;J‘ J'UJ‘ uoL,a.Lo\
CHVESINITY Gas
' LCD 85lxe Sl olal 4 6
dungd! 7 T Absorption.
Oblielg
zhl glgil
O:’)L"JJ‘ The uoba-“wl"
Ollglly type of
“ LCD 85la Sl polael 4 /
dn gl 7 T absorption
GNP tower.
et LCD 8polxe 5@ polasal zr gl 4 8

18




Syl oebaidl
A gl The oykdy
CH WP height of
absorption
tower
Tl 8slaS
cledl The yobaied!
Olelglly efficiency of
] LCD 8olxa 31 obaal
dn gl o absorption >
CH WP tower.
o:\)l.oiﬂ ksl
©lelglly .
fonge) LCD 8polxe k) 10
OllxieYlg
ol S-S Ayl
Ollgllg
fonge) LCD 8pol>s kil 11
Oblxiedlg
ol ~owsd Aoyl
LS PSS
= ij LCD & olns o s 12
Obl=iodlg
ol -0y Ayl
Ollglly ) ~ol)gdlus
foage) LCD 8ol=s laadll R 13
Oblxiedlg
bl PERVPST
Ollglly
fonge) LCD 8polxe sl 14
Obl=iodlg
ol ol _pkaasll
Ol 1t 5
Lﬂ_j‘j LCD Bf,obu da | < _9&».]‘ dd=xdio 15
G HESH T
onledl oyl plassdl
Olelglls . LSl daio
fonge) LCD 8 polxe ksl 55 16
Oblxiedlg

19




]l povexy i

9 &2l 9 dagell SUlxzaVly g5l )l Jro Il Lgy CalSall plgall (399 100 o0yl i3

& e el g Doy sl 9 D yg il
60 3lely 40 Gyiud! (sl

wf_)d.l”j ﬁl&ﬂ‘ _).JL«,AA]_Z

1-Coulson & Richardson's Chemical Engineering Solutions,

Volume 2

Ol degiall) dogllaoll §,8.0)1 CaSJ]

(o=

1-Coulson & Richardson's Chemical Engineering Solutions,

Volume 1 volume-2

(D3baall) dusy)l azlyall

2-Mass Transfer

From Fundamentals to Modern Industrial Applications

Koichi Asano
Tokyo Institute of Technology

3- Mass transfer principles and applications

DIRAN BASMADIJIAN

JAVSRETY éJ| B L &‘?bo_”j U.S.H
(+r 2!, dualadl Maeall

LSl 39 8,58 lape g JS5S

Y @l ge cdig AV gl

el el

A1

2 AN Jlas)

sl 3a)

12

Gl / Syt

13

QW Jaad

G gll 1 slael goyls

.14

2025/01/18

ALl gl JE

.15

acll )y

(1) ©lasgll sue / (1) dpshll Sleldl e

.16

delw 60

(SS9 el yo SN ) (bl 58] Jggane ool

.17

JesYleng.sata.kathum@uobabylon.edu.iq

plxe ol @BE ablu .ol 1 el

20



mailto:eng.sata.kathum@uobabylon.edu.iq

el Glaal 18

adaatlly Bsler S leliall § Jadll Slbos Olilasy ;Laiidly ASI JUsl lsd e oyl

oatlly el Oldlinl 19

HLai dabiseedl @Y lg U»SS Ogldg ST Jlass) (nilgd ddyan
A 9basSIl Oldasd) Balall Jlaisl ldas $lgil d8yae
A Jas) ldes) Dgllaall 554231 ouonal Gy @gdy ddyne
el 854230 glius aukusad Gyl e Gpatl By yme

kel ks 20

21



el 4310

ot - - . oadl Olysen Ll o0 ggendl
3l A ) 4 540l 91 (Blunell (PO Slelud!
el Ayl peladll daybo go2gall sl Blusll / Buzgll s fusllaol o )
cbel ) el
Olexlglly (Sl J5lew
8 ol Mseiw|
dung LCD 8> e 4 17
Oblxiedlg
@)Lo.’c‘ﬂ C)bLu.o-
N || Wi
Syl LCD 8rolns oyl | o 4 18
gl Gl 0Lyl
OblieNlg
ol Sl
Olelglly oMl
LCD 8pol=xe e 1
gosd D2 » &80 gl gl : °
Oblxiedlg
03)L°3J| ua)lzl.u&\
Olelglly 23l
~ . lm ] ‘ 1
dragyl LCD 8,0 RIEL N 4 20
Obl=iodlg
MYl
ol : > i
Slerlgl 0Lyl yatusll
(S
w}j LCD 8polxa M)l S)lgiall 4 21
e lasial!
bl oStaally
NESI]
cbedl o
Slerlgl 0Lyl yatusll
[S]
m}j LCD 8 pol>=e oM Slgiell 4 22
T lasal!
CHHEE oStaially
oled! TRy bl
Lol Caazidlg du ail)
u'“' S LCD 8 45l>x0 Caxdoed| wazilly L) 4 23
drgdll
Wby
oleddl Caazdl J>lye
G VESINIP
) LCD 85lxs ] 4 24
A gdl)
G HESTIT
02 Sblus
)yed|
o el
Ollglly i -
nge) LCD 8 poloxe ] | Al el yall) 4 25
- - " o e ‘
Obliedlg Edlly

22




ool A5l
Ollglly
g LCD 8polxe =l 4 26
Oblxiedlg
ool Ol ySeaall #lgil
Ollglly
iuoss LCD §0lx0 sl 4 27
OblieNlg
ol G3Y Ol sl
Ol ) , Badaiellg
fungs LCD 8pol=a el 4 28
Oblxiedlg
olesd! oY Wil ysewll
Ollglly . . Badaiallg
fuoss LCD §0lx0 e 4 29
Obl=iodlg
L'g)Lo.ﬁ‘ soladl d3jl g0
Olelglly & Blally
| LCD 8pola el § 4
s D L G 30
OblieNlg
el 011

9 dsaidl 9 duagdl GUliadly (294! pwamil Jie LIl L Sl plgall (339 100 (po dzydl 2093
&l ol 9 oyl 9 Do ygid)

60 (latls 40 Syl s

osllg ‘o.l:JJ\ 0basl2

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

O dumginll) dogllaall 8420l CaSII

(o=

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

(1obanll) di)) gorlyol

2-Mass Transfer
From Fundamentals to Modern Industrial Applications
Koichi Asano
Tokyo Institute of Technology
3- Mass transfer principles and applications
DIRAN BASMADIJIAN

) & o9 ‘é“Jl suSludl alyell 9 S|
(cr 2!, draladl oMol

Pl 35 5458 ey 555

SR lsa s A gl

23




18>l clwlos 1y ,aall ol 1

CHE-00 :),adl 30y .2

2025-2024 &l / Juad)l .3

12/2/2025 :Capgll o slusl gy .4

Casall J31s 1 dsbiall jguasdl J&a1 .5

3 (M) olusgisae/ 45 (KN) bl oleludlsae .6

(S ) 0 81131 ) byl yyiall sfrans ol .7

eng.alaaghanim@uobabylon.edu.iq

Ul ®le g e ‘DT oY

owlgd 399 Jad J) g9 8)lymedl Glug Bolall blu slyrTg gl g3b A8Uall J&al Jgoe dxauSo CIlall Ciyad
BelaSl Ol 40289 dyyly=edl (31§19 dulys 939291 )yl ol

B &l dlgeld 39719 I Loy 4Snilagaill polssd! Gl dalatall JBluall Jo 30285 CIUall Caoyas
asludly djlal asdlsel) Gy Adally Abludly &)
sy bliadly pmadl sl Jalaag LMy JSlgeddly dududod) OB 8yl dmys-pze-dais GBe duly

8yl y=dl dys
Ayl Ol Clus & JgeSle 0Bl liSy

)_)B.A” Olual ,8

@ty @l Oolmlinl .9

Ly 0,5 el sllacly LOD M5 (yo (2yallg ol polomall pltsiial

Brolxall J1o 45,58 wladlic slyz

I35 auslomos sl Al Jou Adlall o) Lie <l

el Ayl

LA ES Py
gose

Al il
LA ES Py
gose
dubsadlly

el G2 Lo

LCD )l olxo

LCD )l olxo

91 Bluall / B3l el

dgllhaoll cadl Olrysee wleldl

Introduction

dodidoll 3
Work,

doddall  energy 3
System and

el du

gordl

(Jj;)” &9.“»‘)’\

24



LA ES P
oo
Adadllg

LCD &l polms

LCD &l polms

LCD &l polms

LCD &l polms

LCD &l ol

LCD &l ol

LCD )l ol

LCD ! oo

LCD &l polxa

LCD &l polxa

LCD )l polxo

Jodl ogsal

gl A8LS dalasyl

Dl Jglus

Jelanlly (psSall 55>

Sl pglal

QU Ogilalls (39 AN
Q)= &SI
d)lymell Al

dya > Lo OBMe
&)l

Sladl Hlal

8, blia)l Yl Bucld

Il due ganll EI
Slgadly

skl sy Syl Sl
O dslae

o 9a9dS Aolae
RITOLY

ASuaiglogall pol gl
Blgel)

brgusSle e

surrounding
State functions

First law of
thermodynamics

Reversible and
Irreversible
Two phase system
Steam
tables,Property
diagrams
Heat capacity
Heat of formation
Heat of reaction
second law
Carnot cycle
Entropy and the 2™
law
Entropy change of
ideal gas
Evaluation of
entropy
Heat Engine and
Heat Pump
PVT relationship
Volumetric
properties of pure
fluid
Ideal gas
Law of
corresponding states
Generalized
correlation of gases
Generalized
correlation of liquids
PVT relations of
liquid
Mixture of gases
Heat Effect and
phase change
Clapeyron equation
Thermodynamic
properties of fluid
Thermodynamic
relations

Maxwell relations

25

10

11

12

13




Aragdll

dlsadlly
eSS . . PVT of Gas mixture
Bogdll LD Glplns LT 2 S 3
~” .“3 V) Oly=>
byl Generalized virial
N . correlation
Lo gl > solxa &) duo | B
i yjn LCD =l prd) draganll o Generalized virial 3
" 2 correlation
iell s, 11

9 dgaidl 9 dwgdl wlilxialg gy)lﬂ&zﬂ\ Jie Il L ekl “-\l.@o.” 329 100 (o dzyll P
E e el 9 Dy sl 9 D yg il

oedlg plal”).)bm,lz

J. M. Smith and H.C. Van Ness "Introduction to Chemical
Engineering Thermodynamics" 4™ Edition (1987), McGraw-Hill
J. M. Smith and H.C. Van Ness "Introduction to Chemical
Engineering Thermodynamics" 6™ Edition (2001), McGraw-Hill

Emgia) agllaall 55,00 S

(@azy ol

Sonntag, Borgnakke, Van Wylen, Fundamentals of
Thermodynamics,7t
Edition, Wiley India, New Delhi, 2009

(D3baal) syl azlyall

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

oo éJ| B L &‘?bo_”j U.S.H
(...)::JLE;U| , Axeladl o)l ) e

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

Y 1l ge cdig AV gzl

2 5)!).‘&" heolioy :JJ.EA-" p.wl |

CHE-00 :)yy80dl 30y .2

2024-2025 &wdl / Juad)l .3

12/2/2025 Gl lid slas! oG .4

Caall J1 1d>tiadl yguamdl & L5

3 (M) Slusgllsus /45 () oyl lebdi sus .6

26



https://folk.ntnu.no/skoge/septek/more-material/flash_from_skogestad_book.pdf
https://folk.ntnu.no/skoge/septek/more-material/flash_from_skogestad_book.pdf
https://www.thermopedia.com/content/1235/

(59 ol (o #1131 ) byl 5 yhall Jggune el .7

Folnd! Jra!

eng.alaaghanim@uobabylon.edu.iq

93&_)33 e ‘ai :P...w)"

yyhell Glual .8

o] i) 8 yliunel! 40Uyl Oildoal) (39 AV QU @8 Sloed dnciadl Aol pggho dulyd
BelaSUl Olusg g1 9L ddUall ud o3 Cilygo duslyd

Byl U g5 cilygud Suolisd gl el slyrl

dusluall Cliuadl § zalily ol Olides e CByal]

OlsT ddly Adtiall Judlmall hogeg 3R gasall hoge iuyals lgslgily Jullmadl pasbase CIlall Casyas

Wb Jilw

B Slgedd (39519 NI dpolsg ASuailogaill polgdell Ciluom ddlaiall JSluwoll Jo 4280 Il Cisyas
ALty 31 asHsell cldSy ddally ALudly doladl dudsl
O § diliadaly GuwBordll pogie e Byadl WSy

lalg oulatd! ColedlAwl9

dudadaly 4,25 dlial slacly LCD IS (o poyally il polonall pluseil

Bbloeadl J5-10 &yS3 liBlie ely!

JUygigs anelomas Cobinddl Al Jood dullal) i)Line ¢ly>!

Jyaall 4 .10
il Byl | ouladl Ay | ¥ "L“"";;;‘;jf' B glianlt laill oty | csloldl Eomudl
LA Residual property
duogdl | LCD Olpbloe EWRN F-WRES| 3 1
dubadlly
LA Steam power Plant
dua gl LCD ol 8yadll ud g5 Wllaxe | Carnot cycle 3 2
dubadlly
CHESH] Rankine cycle
duogdl | LCD Oilpplowe oS3l By9a 3 3
dubadlly
LA Refrigeration
dua gl LCD &l polxe zkiddlg wpdl | Carnot refrigeration 3 4
dubadlly
LA The vapor
4o gl LCD &l ol el blail )93 | compression cycle 3 5
dubadlly
Systems of variable
EAHETR S B pie dalaYI | composition
dua gl LCD Wl polse Jbadl jlal @sge | Ideal solution model 3 6
dlailly Jbell Jgl=ally | Ideal gas mode
ENHESHY] LCD Wlpplne | ddiaedl & gall duoldl Partial molar 3 7

27



mailto:eng.alaaghanim@uobabylon.edu.iq

aﬁj{.‘" property
ddyadlly

LI HE ST Gibbs Duhem
drs gl LCD il ol 290 S Adlas Equation 3
duiadlly

Blocedl Fugacity and fugacity
Ollxie ..

suSguall | coefficient
EWPW LCD &l poloxe Jolaag o E", |
dluadlly Byt

AL Property change of
e gl LCD Wl polxe 3l &wols | mixing 3
duuadlly

AR Excess property
a..g.nx." LCD &l polxe 85131 duoll 3
debadlly

&

vapor-Liquid
Equilibrium Vapor-
liquid system
Raoults law 3

I ENF]]
gl LCD &l polxse
ddadlly

Sl sl 01330
<l gl

SLloeied! .
. 5= 33w O3
Agw}(.)‘ LCD &l polxse ‘;L‘ ~J‘ 9‘){:

A aills 3 o plisdiwly

VLE from k-value

2B leio V! v gaot
lloiay azd! datal bl

dogdl | LCD Wlpploes | F .
ALty oAy 9539521

Azeotrope state
Flash calculation 3

LN HESA]] Chemical Reaction

drosdl | LCD Wipple m*‘;‘”'”‘«'*‘: Equilibrium 3
duiadlly R

Jiedl euuds

9 L9l 9 duagddl Cllxiadlg (294l amidl o CIlall gy LSl plgall 339 100 (o doyll 22y 95
e a9 g yetll g &yl

eydly elaidl yolae

Ol domgiodl) Loghlaodl 8y yiall Casd)

J. M. Smith and H.C. Van Ness "Introduction to Chemical (od=g
Engineering Thermodynamics" 4™ Edition (1987), McGraw-
Hill
J. M. Smith and H.C. Van Ness "Introduction to Chemical
Engineering Thermodynamics" 6™ Edition (2001), McGraw-
Hill

Sonntag, Borgnakke, Van Wylen, Fundamentals of (1obae)l) deuss ! 2zl ol

Thermodynamics, 7" Edition, Wiley India, New Delhi,

28




2009

. M. Klotz and R. M. Rosenberg "Chemical Thermodynamics | ) & 9o V! 8ludl axlyell g oS!

Basic Concepts and Methods" 2008, Published by John (+er BN, draladl el
Wiley & Sons, Inc., Hoboken, New Jersey
httppuccini.che.pitt.edu~karljClassesCHE1007 COYI aBlge iy ASIYI ayoll

https://folk.nthu.no/skoge/septek/more-
material/flash from skogestad book.pdf
https://www.thermopedia.com/content/1235/

B yaal ol 1

CHE3111 1paell 30y .2

2025 J9V Juaddl 1 el / Juad)l .3

2025/2/16 ol 1o slasl 706 4

Bu>9 2 /dclu 3 (M) wla=gll sue /(M) dewhdl wleludl sue .6

(S gl (50 51 131) ool 3yl Jybus gl 7

shaker.saleh@uomus.edu.iq : Jwed! 2 mle Sl o el

)).E-AJ‘ lual .8

Gyl 8okl Colual

S Gl delgill @l ddyan (§ (ping guome (wlul audg UM o0 oalusly LIl 0 Iy 0all Coun

a2l g0 duulydg daliseall Cilgaedl (@ Lgie Bolaiwdl 44885 gYlre (§ Lgiandaig &gluasSl colanll e gMLY1g dglnS)
S0 88, a)) Al s gazo Jomg Sl pploeally psdl Loy dpboall (el Sy olidail] @aly 3lass

lall ale Ogasnrng BB Juogs (e zlgiall ddl Gugs b 3,y (aladl zlgiadl J1 d8Lo1 suxe (50) J9dar aud drale Bobo

oy @edadll Ol .9

duze Sl
Ao duale Bole Jliiw Clall p0 .1
L 9lasSI) Al (§ duaolesd) &oylatll adlgall oy Bolatwdl 48 e CIlall Cayaiy .2
Bala)l 3 sl
Balol 0 (3 daseny daale Slga (pe 0l @5 Lo Gl 4 e Il Bypaxs - .3
hysys
ZoUsS daliseall dogald! Olaghil Jos LaS Je Byaill 4
4»05) uleWd%wwMW| Balall GA.«»)J -5
d> 028l I 8oLl 0l (e Bolaiudlg egddl (3 IRl H9o JuxdS -6
piellddy .10

29


https://folk.ntnu.no/skoge/septek/more-material/flash_from_skogestad_book.pdf
https://folk.ntnu.no/skoge/septek/more-material/flash_from_skogestad_book.pdf
https://www.thermopedia.com/content/1235/

el Ayl ol Al g2 g0ll 9l B3l ol ol Olryee wle ! Eoausd|
psllac)

quiz S Introduction Fop gl pgin Ll | 2 1

quiz | S ctors That Influence Fopgall gt Il | 2 2
ction corrosion
Rate

quiz S ressing the Coogell o AUl | 2 3
action corrosionRat

quiz S Types of corrosion Foogall o Il | 2 4

quiz | Sk tors effect on Coogell o Ul | 2 5
corrosion

quiz S Inhibitor Foogll pgin Il | 2 6

quiz | Gk hanisims of Coogell oo Ul | 2 7
corrosion

quiz S Green inhibitor Fo0g0ll agin Il | 2 8

quiz | G Polarization Foogall pgin Jlall | 2 9

quiz | G potantiostat Coogell e Ul | 2 10

quiz Ty Purbecks diagram Foogall pgin Jlall | 2 11

quiz | G application Coogell e Ul | 2 12

quiz S Linear polarization Foogall pgr Il | 2 13

quiz | (G Application Foogall agin Il | 2 14

quiz | (G Application Fo0g0ll agin Il | 2 15

il euss (11

Qo ymelly doygadly dgiadly dregdl CLlwiadly 2ol il Jio JUall gy Calall plgall 333 e 100 oo domplll goies

@\ ....):»JLE.’Ulj

L6 50 5,6 20 s 10 355 10 (592 s3> 10

U“L{)"\ﬂb pl*ﬂ\).)b,m ]_2

Chemical corrosion and corrosion control

(s O Al ) dosllaall 8l S

Fundamental of corrosion engineering

(bl ) Zui )l gl

SIS prex cdralall OO g oo @I ULl azlially S
(eemeypladl
Il Bl o gl ia S gyl

DRl el 1

DR ey 2

Al [ duadll 3

R Al ) / S gl

30




Caa gl 1A alac &8 4
2025
Al el JKE) 5
J}.b;
( QJSS\ ) Calas gl dae (GJSX\) Ao Al el e 6
2 Glaadl /3 calelad) dae
hameed@uobabylon.edu.iq: JY) Olsle Cpus Jea 3 au)
Sl Gilaal 8
llgiuall J8 (e aladind ada ¢ Sl Gl &l Guwat 3l 5 2 dadil) 35 3258 (3 yha o il
(Aa_ﬂ\} adaill Wlasil il 9
s kil clatial) calisg U g Jadill 25 il aadid Al dpdasill dlall Cana ¢ (A ) palas elae) o
SJ;JJS.):\AABJ\ Qw\uﬂa}jcﬂ\&ﬁu&@myﬂ\ﬁ@|ML@M\}AWQ}
oAl d 10
i,k i,k 3) Bas 1)l 4 glladll aledll a3 il L) & saaY
el pledll g s34l
ool |3 palaa — kil Sladll Al deliall il 4 JsYI
Silaal 1 ale Caaj
)l
Glilata
okl b _palaa Ll ciad sl dhaail) deliall bl 4 Sall
Sal 1- sl
daa sl
Glilata
okl b _palaa Ll ciad sl Ahaail) deluall bl 4 Il
Sal 2- 5l
daa sl
Glilata
ol | 8 yalaa ol lal) uhadl) delivall ciladlal 4 )l
Silaal )
daa sl
Glilata
okl 3 palsa dghaaill delual) culiul 4 wlal)
Silaal ol O Y A )
Qs gall Alall dagal)
Glilata
okl 3 palsa dghaaill deluall caluul 4 o)
Gl Sl T,
Glilata

31




uﬁ)\.«.\l\ ’5)'4&
Glaad ol g
a5
Glilatiall

PP Fart

A dadl) A Liall il

u,g)\..q.d\ BP\M
Glaad ol g
a5
Glilatiall

Ayl oY)

L dadl) de Liall il

u,g)\..q.d\ BP\M
Glaad ol g
a5
Glilatiall

U_ﬂ;).l uh.u;
J gac BN '5_)\);”
“1 )

A dadtl) A Liall il

u,g)\..q.d\ BP\M
Glaad ol g
oo
Glilatiall

ZENSLARI NS

A dadtl) A Liall il

uﬁ)\.ﬁ.ﬂ\ B).;'A\A.A
bl gl
Lo
Glilatiall

L dadtl) de Liall b

ug)l.uj\ 3)#41;4
Glaad ol g
e
Glilatiayl g

5 3o ¥ Aglec

ki) deliall il

4 e L=;\.‘"ﬂ\

ug)l.uj\ 3)#41;4
Glaad ol g
o
Glilatiayl g

ki) deliall il

ug)w\ EFBA
Glaad ol g
e
Glilatiayl g

ki) deliall Sl

ug)w\ EFBA
Glaad ol g
e
Glilatiayl g

.-”] ..S\ &l‘_". S‘H.A

ki) deliall Sl

DA adi 11

DA [ Al GlaiaY]

Glilaial  Aia Ll

d}‘AA

10 60

40

10

15

15

u.‘e‘)ﬁ\} ejaﬂ\ ‘)JLLAA 12

(Sons o fomeiall) A ladl 5 5 jial) il

32




W.L. Nelson, Petroleum
refinery engineering, fourth
edition, McGraw-Hill Book
Company, 1958.
M.R.Riazi, characterization and
properties of petroleum
fractions, ASTM ,2005
M.A.Fahim, Fundamentals of

petroleum refining , ELESVIER , 2010

2 () TV e A

el Sl ) L o o Ll gyl i
(... el

Google and Telegram and others

tiu‘).u‘i“ é\}n c@})ﬁﬁ\ﬂ c;\)aj\

a”,jl:%sj)esawm :J).E-AJ‘ ‘o..w\ .13

CHE3211 :),a0)l 30y .14

2025 /38 Juad)l : &l / Jundd) 15

2025/2/16 Caegll 1da slae] )b .16

Sobd Ls gunnl 1ygaamdl S8 17

Bug 2 /acke 3 (ISU) Sliasgll sue /() Ayl oleludl sus .18

(555 g 0 A1) (bl sl Josas gl 19

shaker.saleh@uomus.edu.iq : Jsd! 2o Ebe Sl s el

Jydell Calaal .20

dslyd! Balall Gl

0 9leuS9 3eSUI e il Aol uslglll @bl ddyao (§ (ing Zuome wll aupg IS (e dolusly CIlal eadad J1 ) yiall Bua
a2l g0 duwlydg daliseadl Colgaell (§ g Boliiwdl 4428 @3V xe (§ Leiudaly N alaadl e £MbYIg

ABUallg 8okl d3jlge Whlus ae CIelanll gaasaiS Oliudaill @al Glaii

IS A8 padl Al s gasee Jo=9 Wl polorally pedlia Loy dudaad! (p)lall duaiSy ety d380 Jo dds euasal @3 (09
Al ole Ggasnng B Juogs (e zlgial! ddl Bug Lo 3 lg (olal! zlgdl J) ABLo) dume (aw) Jgu (peud duals Bab

atlly et Olxdlinl 21

Ao dale B3lo Jtind Il pan .5

L 9laSIl duvtigll (§ duwsluad! &oylasdl auslgall opo Bolatwdl 4 S e CIlall Cyaty .6
Ml oda (§ dasaxig drake Slge (o 0dsl @3 Lo Gandad 428 e CIUall Cyay - B5Ladl (§ sy

2ol dalisall dpgunlod] Olidatl Jas &S e Cyadll .7
dungy lliol Jos U (0 grammie JSKio dadall Bolal Fres -5

Ayl A

hysys

33




d> 523l I Bale)l 0d (10 Bolaiwdly gl (3 Il H95 JuadS -6

el ddy .22
POVETTTETINS ekl dds ybo Eg090)l gl Bu>gll el il Olryses | Oleldl ggeued)
Zyshlaall

Quiz TN oduction in g9l pgy )l | 2 1
electrochemical eng

Quiz| ks BALANCE  FROM Esisoll ool I | 2 2
STOICHIOMETRY

Quiz S, Open circt foosall gy JUall | 2 3

Quiz S, polarizatio foosall gy JUall | 2 4

Quiz S, Types of cells Foo9all pgiy )l | 2 5

Quiz S, thermodynamic Faogell pgn )l | 2 6

quiz S centration over g0 90l pgo Il | 2 7
potential

Quiz Sy application foosall gy JUall | 2 8

Quiz | Gyl Fuel cell foosall gy JUall | 2 9

Quiz Sy batteries o 9all agis Jlall | 2 10

Quiz Sy Biconections and di Foo9a)l pgiy )l | 2 11

Quiz Sy pollution | 29l gy Il | 2 12

Quiz Sy potentiostat Foo9a)l pgiy )l | 2 13

Quiz Sy glvanostat o 9all agis Jlall | 2 14

Quiz Sy application foosall gy JUall | 2 15

i)l euds .23

dopymlly doyeidly Lgaidly Auagdl bliedly 2ol sasdll Jie Il L Sl pleall 335 e 100 o dmpll migd

@l ....x)LE.Ub

O 50 5,64 20 s 10 355 10 (532 s3> 10

oyddly @ladl jolae 24

electrochemical
Engineering
Third Edition

(e O Aol ) dosllaall 8,0l Sl

Fundamental of electrochemistry

(b)) il gyl

electrochemical S g

ceyE) cdpalall CM=xl) L (9292 tﬁ‘“ 8Ll arlyelly Sl

(

el gdlga

S a8lge ¢ 459 AUV azl sl

34




sday) ) dda jal)

dadzia)l OB jolae ysdall el 1

el 30y 2

)l A>yall Ak Jo1 guhll o)l Al / Jaadl 3

2025/3/12 Caupdllda slael )6 4

LC}_UM 15 B.A.AJ3 lﬁ.&}yx‘ w.«.cl.w dolain 5)3.«,4..5 2\,«.119)\ Qg eS| )},2:2.“ d&.&:‘ 5

o>y / delw 30 (( SI) wlasgllsue /(M) dwhdl leludlvae 6

(55 ool y AS131 ) (gwbyll 5y8ll Jggene guel .7

Jaed! ED CHIEIES! NVERSOIEIRY o
fetlawi@uobabylon.edu.iq

i)l Colual .8
Bauziall Bl plusciwl dwal ddyae -
Bodziall ©BUAl jobao (e daliseall $lgiVl ddyan -
Bodexiall Bl Badaiall Wleldsiwly Oliulail d8yan -
Bodaxiall lall Glelasuiwy d>baoll declaizYlg il 0Ll d3,20 -

oatlls ol Gldlinl .9

gl JI ALl doliall oyl 834215 &SI SLALa plasiinly foraall Al ool ubgs -
8poloeall bl Oladlall oSl UM (e ddlall ©hlgo Hlghsl -
£ 90l Jg> dullal) Gund] Bl dats -

ialldd 110
(ol Ay, Lo b 9 a3l ol Olaye | wleld) ol
ol E9090l NS
Lghlaoll

35



- Decisions 1. The 1- Introduction | - The 30 15
.. . 2- Renewable .
examinations | Presentation Presentation
energy and
30 method: The Sustainability | method: The
3- Advantages
hi hi .
teaching and Drawback teaching item
- Periodic item in this of Renewable | in this method
examination | method will Energy Sources will be
4- Solar Energy
5 be displayed 5-Passive Solar | displayed in
. 6-Direct Solar
in front of 7-Radiation front of the
- Home work | the students 8-Flat | students on
Collectors
and Quizzes on the 9- the whiteboard
5 whiteboard Concentrating | in details.
. . Collectors ] .
in details . 10-Photovoltaic -The discussion
2. The Cells | method: Each
discussion 11-Photovoltaic | . .
item will be
method: System
Each item 12-Wind Energy | discussed with
W-I|| be 13-Hydrolic the students
discussed Power
with the 14-Biomass | and allowing to
students and 15- them to give
allowing to Geothermal J
them to give Power their opinion
hei ..
their opinion and comments
and
comments about the
about the
hol f
whole parts whole parts o
of the the lecture.
lecture . .
- Brainstorming
J).w‘ M A1

1- Decisions examinations

2- Periodic examination

30
5

3- Home work and Quizzes

5

oxyddlly @ladl Holae 12

G.D. Rai, Non-Conventional Energy Sources,
Khanna Publishers.2000.

(

Sz Ol dugiall) dgllanll 8y yell LSl

S.P. Sukhatme, Solar Energy, Principles of Thermal

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

(D3basll) dusy)l el

36




- 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.
Open ) L2 9252 @1 8Ll azlyall g Sl
(v el deadall Mool
Classroom and Telegram program. CAYI gBlge i 9 ASINI azrlyoll
yiall aul 369
& glaSy Al wleliuall
28all 305 .370
dudl / Juaddl 371
S Juad
gl I slael gyl .372
2025/3/1
d>liall Hguaxll U1 .373
delally Hgua>
(S olamgllsue /(M) dahdl Gleludl sue 374
delw 45
(S el 0 AST 131 ) (bl 3 2all Jgs sl 375
JwasVleng.marwa.dawood@uobabylon.edu.ig Je doa 3913 0950 0.0 1 o)l

il Glaal 376

LolasS)l lidaall Jolis 043 @85 ] ) iall gy 1byladSo Adl deluo (3 Al lidaall 0431
65391 A5LasSII 3l gadly Ehiuedldl Jio d3lesSs ! olomiiall 5] (§ el olials,

2. 3 leakai @3 (@ dplaill eualaall Bandal dioyd MR 80 s tdiwdigh Whlgally eaalaall 3udo
2 SbglasSy AN Il (§ B3ue duslio SSline J>

Sliolgeld lab slisll Jle e gt J) smosl lebads slgell duiisy cMelinl slyr] &S 0483
sl bog i) Tad Lgaluseiwl Bale) of wblad! dodlae &Sy dxadlall Lunlaally

oatlls el Slilinl 377

I (3 ddeall 0gilhlge polaty Badasdl ducliall eadliall CMall 0gd 5325 J) Bugs DglasSo Al wleluall Jlxo (3
lgiadal Sy (@) ALl Ol ) pany ] Jloall
delivo lgg=lgs (3l Obuodl Jgo 0Dl duadly il gyliaw @oddd Yl Oluwlys pldseiul (ol dwlys

37



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

Jalotlly Codl e ogaunily «biglasSy Al

duadaddl Oloxolly (A A8 86lxally Bauaiall aSluwgll Jio @ladl S o) Sl plasiuwl gl Sl plisil
cAadad)l 0oy ey Ayl Sl gell o ORI el j3axd

Oldesdl e 38 e Bpaitll dueluo wladey glas J) Mall ©hb) eadass el copills dalanall b3l
el oyl (o8 @i J) ALY bglasSy Adl dclup (§ et wilianly

paelldd 378

38




el 510

N o ) . . Il Ol ysen i Q1 o Egandl
W‘ 4.0:3).10 ‘Q__.J.:.J‘ 4.0:)).b &9—,0‘9.4;.“ 9l Sluadl / o..\;>5.l| ‘o.w‘ ‘nla.: | wleludl 2\;.;43
oled! LolesSo b Al wleluall § dodis
Oyl . L9lasSyfd!
OblieNlg
ol LglasSy b dcliuo Sl Sl
Olerlglly . d9luaSg Al
OblieNlg
olesl &350,S 90l ldaw)! OlixalgYl
@lerlglly . SLadhll
Obliodlg
oles! Oligaad galg luad gVl L) ooVl !
Olelgll 5 5lwslCD Glaciung o)) oS! Z U 3 19
dgagel >
Oblxiedlg
oledl Sliidug Ok ) athea ! )
Olerlglly .
Oblxiedlg
ooled! o) ldiinng k) S awl
Olerlglly .
Lagl 8olxsCD 3 21
Oblxiedlg
oled! lpatel Acetaldehyde
©llglly :
dee gl 8olxsLCD 3 22
Oblxiedlg
opled! oSy g ) kol deusl
©llglly :
dee gl 8olxsLCD 3 23
Oblxiedlg
S Oloial 3 24
oledll Otbogl 8ys8 CHLORINATIO
bl . N OF
deagl] 22l CD PROPYLENE | ° 23
T HESTIT
ooled! Sbylaall Zl) Llog Ml Lol
Gllglly .. ol gl
T HESTIT
ke Cpoldl wlatin 9 wdlelas Sl
Ollglly :
T HESPIT

39




ol Slyadd gl 0 paldll
Olerlglly .
EWWI 8,5 LCD 3 28
Oblxiedlg
cpolezll Ol yad 9l $luall bl
Slerlglly .
EWW 875 LCD 3 29
Oblxiedlg
| | Ll 9 el
5 olxal CD ladsd * ;w‘ “ 13 30
oyl e 1379

9 &gl 5 duagell SUlxiaVly g5l samtll Jro CIUall Loy CalSall plgall (599 100 o0 il i3

& el 9 Loyl 5 doygid)
60 Giledls 40 Syl ]

U'“:U'J"ﬂ‘ﬁ M‘)Jw .380

(1994).

Matar S., Hatch L.F, "Chemistry of PETROCHEMICAL
PROCESSES ", 2nd Edition, Gulf Publishing Company,

Ol duzegiall) dogllanll §y,a0)l S|

(a9

Riegel's Handbook of Industrial Chemistry
Handbook of Industrial Chemistry

(03bao)l) drucdy)l gzl sl

Uttam Ray Chaudhuri “Fundamentals of Petroleum and

Petrochemical Engineering.” University of Calcutta
Calcutta, India, 2011.

) & e @

BLLul el 9 Sl

(cer o) dealall o)l

5

AV gBlga

A9 SOV z=lyell

-:)_).EAJ‘ M‘

&kl

-1y8ell 30y

- &l / St

QL?J“L,a.oJ’ |

Ciogll 1o slasl fyls

20/2/2025

40




-t doliall jpam)l K& 5
Soga>
(S lasglsae /(M) dwhydl oleldlsue .6
delw 30
-1 (LSS el (30 SSTI31 ) (bl yya0)l J9gane gual .7
ahmed.a.alsalman@uobabylon.edu.iq : Jwes! Ol jyole sl eundl
-ykell Glual 8
43150l oty cduind) LIy cglill jabany st Blins Jg> (558 @ty Ml wg35 ] GuyeSJl da g
Ol el e o ¢ ygSIl £lgiil da Aol bnal lusylowdly e gl epe diodl bzl funlg dxadascdl Y19 cdud!
JUd Ko gt 813 (3 dadlually cdde Bylacudly gkl o doddl Bybog s glid] $lgil Adyan e )2l8 193950
-t oatlly eabat)] Olexdlinl .9
81951 el gall Jgliss . 458g)1 yulucdly cdiudl e 18G9 ¢ Cigltll Jguol CatuSiunn cglill e dale 8,5 4u)sSUl piy
Jghodll 3u3a39 gl bassd ae Jolaild ddas (55 DAl CendSin . dind! 71 glb alYg (ddlyell Gylog e gl
VIRVl
-yaedlddy (10
sl Ayl elat)l disybo o2 5all 9l Bugll ol el loyze | el gl
Lgllaall )
Ollgly gl | @iuw 1uladl ddsb | An introductory 3 1
OLloiadlg de gl Eooge S didlie lecture on the
2 Lo eodllall o pollution- course (full
dogel sllag] ag) exp!anatlon of course
’ 5Ll subject degree
Nj f ] distribution, exams,
Js> peliddady attendance).
sl &= | Introduction to
8 pol=all | pollution and define
the types of pollution
J9> doduged 8olxe
Eoese) JaB ) gl
Olell 3559 yoysSl
.()3.,'4:;)\3 Obliedlg
iy Oglill e dedde
Byolaang @lyi
Introduction on types 3 2
and define the water
pollution and
Elerlglls ol properties and source
e " of those types
HHES PR WEN] ) . ..
C)}UJ\ 83)\ d_9.> dodde
cl.g.fzi).ﬁj céLoJ‘
odd yolasg dguaibasg
L)
Slrlglly oyl Complete the 3 3

41



mailto:ahmed.a.alsalman@uobabylon.edu.iq

degdll
Oblxiedlg

explanation of the
properties and the
calculation for each
property
o Bl sl AL
umLoj N uab}
Bynal Aoy il gl
sl § gl

Water Treatment 1
slodl (3 Goldl dxdlas @)

Water Treatment 2
Lf; Gglill dodlae Gy
<loJl

Water Treatment 3
Lf; Gl dxdlae @yb
<LaJl

Mid exam

Olxlglly oylasdl
Oblielg ZL!.A}:«J\

Filtration &
Membrane Processes
Technology

4l daylallg 5 Al

Electrodialysis
treatment (ED)
85hall 3oyl (ye daxdlanl

Disinfection in Water
Treatment

it

3 10

Air pollution 1 type of
pollution and sources

9\_9.@_” P99 ;\_9.@.]\ Oﬂ
&5lﬁ|).>l.¢m5

Air pollution 2
Methods of Pollution
Control
dondlaally 8ylacd! 3,k
;b@)l u_sJJJ

Air pollution 3
Gaseous emissions
Gaseous emissions
control
Gliglally Cfiladl alilag!
Gk sleedl § Ayl
Lgals Bylarul

LAl &ols Soil pollution

The end of the
semester

-t gshall o3 11

42




9 Lygadl g Ligaidl 9 dungdl Uliadlg L’;}.{J‘M‘ Jie LI gy calladl plgall (399 100 oy Ayl 2ojgs

& sl g doy gl

- wf_)d.l”j ﬁl&ﬂ‘)aw 12

(D9 Ol dieginll) Dighlaall 848001 oSl

Environmental Engineering Principles and
Practice: Richard O. Mines, Jr. 2014.

(5oban)) &) gorlyal

Environmental Engineering Principles and
Practice: Richard O. Mines, Jr. 2014

OMxall ) L (9252 L“ng Bl &?bdlg Sl
(- sl | dualall

54l Lgie 409 AV liaiay s gil Sy Calizes

C Y @Bl ge ¢diig ASIYI al ol

-‘))Mj‘ ‘o.g.u‘ .13

- oykell 30y 14

- Al Juaddl (15

2025-2024 / QU Juad)!

- g,é.;,a‘s.” i sl &{)U .16

2025/1/31

- A>L1AJ|)_94'a.>J\ J8&l 17

deldlly Hga>

- () ©lasgllsae / (S) bl oleludl sae 18

3 Cligllode /(ee2+6,k5 3)wleln 5 duhll wlelull sue

-1 (LS euel (y ASIH31 ) (gwhyall 5yiall Jggeme sl .19

aliumara@uobabylon.edu.iq : JxesY!

SVCRWENP RN RN

-1 aell Glual (20

e Syl Gy 5 Baelod)l Gl 133 e il -
Wb\jj&;jéj@.ﬁ%m‘wy\&bﬂu&dﬂl -

-t @hatlly eudadll Sl inl 21

Clpiiall o) dalsY] 0s e Buigll 9 daieoll bl 9 dgluosSdl Al Joiadll Byl ddyms -

L §ylaced] ollaall
- oykellddy 22
8 A Ol ¢
PSP alall b 3 "’;‘0‘;“: el oo | e ]

43



mailto:aliumara@uobabylon.edu.iq

e dbgsyall dals)l

Slrlglly oyl o 2O BB Lo 8yl dolal
BloxiaYlg Ao gl LCDErolne | go dlelite adll Jis) ldand! !
o
FTR NN . .
Slerlsly o) LCDS olons < et g | S e Aol 2
SbiaYl &gl e & % Sldenl
o
Elerlglly cplesl LD s Aoyl o0 A2l | e 8 lasel Aol 5
BloxiaYlg Ao gl et LWl Sldasl
Elerlglly cplesl D5 s | 00 B il | e 5l s .
Ulriadlg des gyl et AW Ayl ldasl
Slalglly cpytadl D5 e | 0% Y Bkl | e Bl dal .
SUlioYlg dre gl et 41 Ayl Slilead!
whlas 6
Slrlglly oyl D5 e | G a8 88 | e Bl dal 7
Sbliedlg dus sl 2 8ylard) dalasy Sldes!
EWENEIN .
Olexlglly opyladl . ) . e 8ylacudl dalasl
SblxzaVls ke g LCD% olxo ul,l,o.cggatnw | donl 8
" o_)la:«.ud\ -
Lakasyl Dl
Olerlglly opyladl . ) . e 8ylacudl dalasl
bloxelg dxa gl LCDErone | Slelae 3 dniiuned ©llasl! 9
" o_)la:«.ud\ -
Syl 10
Elrlglly el o o e Byl bl
oy dongd LCDS ol RUSTERF ! 11
Elzlglly pylad . 5ol g5 | e 8 larudl daksl
ae’ B lzﬁ -
blozaYls dxogy LCD2> 392 Ollalatee Sldesll 12
Ohlas 13

44




Olrlglly cpylesd! . Root Locus e 8yadl doasl
blxiadls dre gl LCD3 2 lxs Slilasl! > 14
Elerlglly opyled —— Co:t;oller Tuning e 8yl daksl : s
S bloelg i gl Sr2e | andFrocess Slabos)
Identification
- yie)l oS .23

90,081 g Dgaidl g dngdl OUlxiadlg gy)lM\ e Il L el (-\L@A.H 399 100 (po Ayl P

'GJ\ ...X)L&ﬂ‘j 2\3):)7&.“
50 él.@_»ﬂ Ol 9 50 (:sw‘ LS""‘“J‘

-1 eyl ‘ol;dﬂ bas 24

Chemical process control, George Stephanopoulos

(e Ol drgiall) osllaall 5,201 S

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

(5obanl) &)l gorlyol

el ) Lo ©°9 L5J| B0 L &?‘)’“‘”3 g.,JS.N
(...)3)&1]\ , Aol

COAY 1Bl ge g AV grlyal

“t yykoll el 344

-1 yBell 0y 345

S &l / el 346

2024-2023 / QU Juad)!

-1 Cauogll i slucl 'E::Jls 347

2025/31/1

- Axlial Hguaxl JSal 348

deldll Hgua>

- (S olasgllsue /(M) bl leludl sue 1349

3 Gligllode /(ee2+6,k5 3)oleln 5 Al wlelull sue

(5552 el 58 A1) bl pyall 3s sl -350

aliumara@uobabylon.edu.iq : (!

o)les dus uls 2.0 :‘Mdl

-1y ykall GBlanl 351

s Sl 5o 5 &eslid)l lbbaad gl e et -
L@.@bb&d&jé@ﬁ&n%@lw)’\&bﬂu&dﬁﬁ\ -

-t @hadlly adatll Gl fnd 1352

45




Ol piall dodoed) delaiVl 0 (pe Bugll 9 dlaieall bolseall 9 diglun Sl dadaiW Juaiddl Byl Adyan -

Lede 8ylaudl Lgllaall
- yaell 4y 353
e A2 A dipb | gabgall sl Bzl o A Slie | olel ]
) - & o R &ywu
Lgllaall
el de dbgyall el | .
dagall Slexlglly LCDB ol g eline sl I3l e Byl wu: : .
bl o llas)
bl . de 8ol Aokl
Bgdl Slnlglly | LCDBpplme | U A5 S0 Sles) ] ,
bl A g dleliia Jgil
Q))Loﬂl Ao 8ylacud! dalail
drogdl Slixlglly LCDsolxs | &SI Ayl e dalasl Olidenll s 3
Obliodlg
bl o A B de 8l Aol
Lngall byl LCDB ol | Y 00 20l “fbwﬂ-'w‘ Sldas! : .
CJU\ziA)jl_g 4o
o Aoyl pe dedasI doloxiunl 8 | dolasl
Logall wlexrlslly LCD8olne | 00 ° e &oﬂa««f | s ;
Oblielg ” Oldes]
@bl 5 6
o) Aoy 3 el S 5 | delas!
duagdl Slzrlglly LCDG olns Q! dtet)l 48 | o Brlagendl Aoy . 7
EHPER 8ylard) Oldasll
ol o] Aalal £1as] . .
dungdll bzl LCD3 poles : “"b)‘ : uﬁﬁ-‘ df'%-‘%wf dalas c g
bl Slacdl Sldes § Sl
ol L2l &l . .
drngall wlixlglly LCD3 polxe Sles 3 dodiiunall JMM\ ww: c o
OllxieYlg 8yl Oldes]
ahlas 5 10
C}«J‘)w‘ “ - .o
duogdll Olxlglly LCD3 »oloxe pUadl dylyatul Je 8yladl dolail : »
bl - Sldaall

46




ol . TR, . .
oo’ - . ‘
dagdll Slexrlglly LCDB ol | B9 Pl w;u e Bl wu: : b
Sblbeadly 52 Sldoa]
ohlas 5 13
ol ; A
. - | dalas|
Gagdl Olrlglly | LCDBrolns Rootlocus | e e St 5 14
Oblwedlg Sldos]
bl . . -
. “ . Controller Tuning and | e 8,lacdl dalail
dogdl 1yl 5l -
i 59@:;:;; LCD2> Process Identification ldaa! > 15
-1 )8l oS 354

By42) 5 Dogaadl g dngd) SLlxtadly 2ol sl Jio CIUal gy Al plgadl (339 100 ¢yo Ayl g3

@\ ...):)JLE;ZJ|5 &3)3)::’21‘3
50 Sl Oledl 9 50 L;Sj»«—w-” !

- U,z.;:))..,\.’i.”j M‘)JL@A .355

Chemical process control, George Stephanopoulos

Ol duzegiall) dogllanll §y,a0)l CaSJ]

(o=

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

(03bao)l) dpus)l azlyell

) & e Lﬁ‘” Bl &?".)'“”.9 H,JS.N
(-r sl duadad) Ol

Y 2l ge g AV grlyal

1 Oldae orasal | yiell ol

.25

CHEA4141 )50 3o,

.26

2025 /JsY aadd! : Gl / i)l

.27

2025/2/16 Caog)l s slie] fsyls

.28

Gl e ganal ) guamedl JE

.29

8a>9 3 Jdclu 3 () wilisgll due /(M) dwhydl leld] e

.30

(S el 00 51 131) gyl 3yl Jgfrans g

31

shaker.saleh@uomus.edu.iq : Jwed!

2o le Sl s el

il Golual

.32

47




Gyl Balall Colual

& Otieg g elesl audg IS (40 Leelgil gaazs daodll Glblas geilaall Qb GBI paasss CIUall qadas I )0l e
ol &Sy @ lxe (§ Lgiubaly duopasar)l CYslaadl e gLV LglueSdl oliasll 20 cassar] dxwludl delgall ool d3,n0
e CIUall Coyiy G diasases ol ldaall 0s puasaiS Wliuaill 0l Glail audlge dul)dg dakiseell Cilgdl (§ g
@) Jgdr (e drale Blo SN dayell Aliwdl Ao gazme Jog Dl poloxally psdlia Loy dedaall Lol dnaig hysys gl Jie
el Lele Ogasnag BB Juogs (e zlgiall ddl g bo ol (aladl zlgiedl I d8Lo1 sae

ey oalaill Slmslinl .33

FRSETE]
o) drale Bole Jhiwd LIl % .8
Dbl duodigll (3 doled)l doplasll sl gall oo Bolasiwdl dxsS e Jlall Byaiy .9
ldaall opasal Bole (§ Lapseads
Bolo)l 2 (§ dasezdy duale Slge (pe 00l 05 Lo Gadad &S e LIl Gpany - .10
hysys
TRUAS daliseed) dogeolod) Sliadat)] Jos &adS e Gyl 11
dngy Wllxiel Jos IS (10 prase SSin duadall 8ol w3 -5
d> (oadl J 8okl 0 (o Bolaiwdly egall (§ CIUa)l H95 Jurds -6
iellddy 34
o] 4yl elall 4yl g2 90l 9l Bagll ol el Ol | wleldl o
Ayl
quiz S oalall yilgl P gall ogiy Ll | 2 1
Quiz | & adllall (ilgl P gall ogiy Ll | 2 2
quiz Sy Olalasall Foogall ogiy Ll | 2 3
Quiz | ks ey ©layell Eo2gell ooy I | 2 4
Quiz | s dadl Fodgall oy JUall | 2 5
quiz s D9 pos pyo9) gty Il | 2 6
Quiz | s sy Fodgall oy JUall | 2 7
quiz Sy oalall s Foo gl gy Al | 2 8
Quiz | s Gilsdasl Fodgall oy JUall | 2 9
Quiz | ks ©lipdas Eoegell pey Il | 2 10
quiz Sy Ll P9l gy Il | 2 11
Quiz | s bl gl pgar Il | 2 12
quiz Sk Bl S5l Juadl saecl o0 sall pgiy Ll | 2 13
Quiz | ks Jilo 51 Jiad Eoegell pey Il | 2 14
Quiz | ks 3 o Juad Foo gl pgy Clall | 2 15
&)l euss .35

oy sl D ygidly Dgaidly gl OBlviadly (294l sl Jie U Lg W] plgall 399 (de 100 (o Ayl aoigs

é]\ ....):ULEJJb

3le 50 Sped 20 hos 10 355 10 (292 Hgsa> 10

wf)_xﬂb ‘QJJJJ.).)L@.A .36

Coulson & Richardson’s Chemical
Engineering v6

(e O drrgiall) dsllaal] 8,5l oS

Encyclopedia of Chemical Eng. Krik and

Chemical industry, Shreef.2

Othmer

(13baall ) s, grlyol

process plant design , Harker

cdaladl O=a]l) g wes A sl 8\_)A.Hg :_',JS\H

48




(....x)LEJJl

e gblge oY) @lge ¢ A9 ASIYI azlpell

2ldan0 (o._«.cqa.'.\' I)J.B.AJ\ ‘o.w‘ .37

CHE4241 :),aa)) 30 .38

2025 /W1 Juaddl 1 &l / Jsadll 39

2025/2/16 Caue gl 13 slae] 7o) .40

L“SJJGJ s gl 1 yguazll J&at 41

Ba>g 2 /sl 2 (JSVI) Clasgll s /(S1) dah )l ooleldl sae 42

(LS el cpo ASI131) gyl y 0l Jggame oual .43

shaker.saleh@uomus.edu.iq : Jwed! 2o mle Sl st

kel Claal 44

oyl 3Ll Bl

Sildaall guasaid duwlwl delgdll el ddymo § (g Zuome (wlwl audg IS (w0 baluely Il eudad JI ) yiall Bu
a2l 9o dunlydg daliseall Colgand! (3 lgio Bolaiwdl dadiSy @Y xs (3 lgiiudaly dnopasail! Y alaall e eMLYIg dgluaysSI!
bUallg Soladl &3jlge blus e plaidilly Juadlly jAeY Zlply Clhimmally Uil Canbl puresaiS Oliudad)l ool G

hysys el Jis leade SISl Coyuiy Cll duasasco goly pldseiuly Olyally &oylyoell CVolull uesal JI ALoYL
IS ddd el Al ds gazme =g il polonally pedlis Loy dnkead! (pylaidl duily oslyarl AOG Job Jans prasc 03 (09
Wlall ols Ogasang U (o g (0 zlgied! 4dl ug b jply (alall zlghall JI Lol susme (o) Jour (s duols B3l

ehatlly @dadll Oledlil 45

dxdlAuwyl
Bue) dxede Bole Jlawd CIUall pan .12
L 9laaSdl Luodigl! (3 Lewled)) &, 1a01 muplgall (po Boliiwdl &S e CIUall Coyazy 13
Oldaall presas B3le (3 s
Balol ol (3 diaseris duale Slga cya 0l @ Lo (Geakad xS e LIl Coyaty - .14
hysys
2ol S dalisead! dpganlod] Oliatl] Jos a8 e Byatll 15
Lngy liloxtal Jos IS oo o S5 dnedall 83L)l fraseys -5
d> 528l I Boledl 0l (e Bolaiudlg gl 3 IRl Hos JuadS -6
ielldds .46
i) 4 ybo ohadl disybo E34090)1 9l Bl el il Ol ysee leludl g9l
yghlaall
quiz S Mixing equipment Foogall pgr Il | 2 1
Quiz | ks Heat transfer Foo gl g Al | 2 2
equipment
quiz Ty Heat exchanger Foogall g Il | 2 3

49




design

Quiz | &S Cooler equipment o090l ogy Il 4
design

Quiz S Dryer equipment ® 94090l gy Il 5
design

quiz S5l GAS LIQUID 910500l pais ol 6
SEPARATORS

Quiz | &S Distillation e 94090l ogiy Ul 7
equipment

quiz Sk Absorption Foogell ogin Ul 8
equipment

Quiz | &S Plate hydraulic Foogell ogin Ul 9
design

Quiz | & Packed column 9090l pgis Il 10

quiz S Liquid solid Coogall ogin AJUal 11
separator

Quiz | &S Gas solid separation g2l eg Il 12

quiz S Liquid- liquid Foogall ogin JUall 13
separator

Quiz | & Plant design 940 90)l pgis Il 14

Quiz | &S Plant design Foogall ey CJUaI 15

28l euss 47

Qo ymlly doygadly Dgiadly dregdl Cllwiadly 2ol il Jio JUall gy Calall plgall 333 e 100 oo dompll] goies

'@H ....XJLE.’ZJ‘j

Al 50 Sped 20 os 10 355 10 (250 Hgsa> 10

wf)d.ﬂb ‘o.lx’i.” J.)L,a.n 48

Coulson & Richardson’s Chemical
Engineering v6

(o O Ayl ) dosllaall 8,0l Sl

Encyclopedia of Chemical Eng. Krik and

Chemical industry, Shreef.2

Othmer

(bl ) di )l gl

process plant design , Harker

dadadl C=)l) L (oo (§J| Bl C‘?wb S

(....xJLE.’Ul

el gdlga

Ci Yl adlge ¢ 59 ASIY axrlyell

el el 1
LgluasSdl Cleluall

el 30y 2

B [ Jmd) 3
Js9 Jead)

Ciuogl Ida slasl 7y .4

2025/2/10

50




a>liall jguasdl JSaI 5

delall Hgua>
(S ©ligllsue / (M) dwhdll Sleldlsae 6

delw 45
(LS el o SN ) (bl 500l Jguns pual .7

JxasYleng.marwa.dawood@uobabylon.edu.iq J& doe 3913 0950 . ¢ el
il Glual 8

laall #1951 7 g Lgidal 48,8 SISy dcluall oy (@1 AskarSIl ldasll 81531 048 (po Il Sy O, 1
ENEN Cl:‘u}“ Wlelad ad L}"J‘ Oldead! _puw llalasag &udisdly Juad! 5}6—’.'?3 EV I PR WY

el e Jguamdl (a9 plsdl slgall oo Tedy 8Ll ldas)l lagasaly Wlghasg dasyb ddyas . 2

olially Olaslgall lids sl Jle cpas ine ] Joo sl lghady slgall &g clelnl] oly2] 4uaS 0g2.3
dadl bog ) Ta Lgalasuiwl Bale] ol bladl dsdlas WISy deallall

olatlly 0ol Gldlinl .9

Axsluall lusglly d8kaSIl Gldasdl Oluslu] 48,20 Sy lgasiaiy 45lesSIl slgall $1551 0gdg 43,ns

A laaSI Balall 25 (3 Aipae delive sLadY Ay Wighasdl (b Loy d0LarSIl dclivall Ll oldlaiol] 0gdg 48,20 -
CUJ}” Olely>lg Oldlaially _a=illy jobael Cus (o AdlesSl 3l gall Olawlge 429 ddymo -

e’ &Sy A5laSI) Syl 23] gl 1ol 048 ddyne -

éadldds (10

51



&l 44510

i) 42 e I lays . )
il d,lo | M}dmiéww:?» P el Ol ysen el 2l (y0 Eoendl
oalat] & SURY gl lel! ot
o Oleluall (§ dodis
Olerlglly JA PN "
dpngll LCD LglaS wleluall kS 3 .
OblieNlg
e d5lasS 9ol duvig
Slexlglly JAENN “
4ol LCD LS 3 ,
OblieNlg
sl L5laSealdl dsighl | 9 yasall Slidas
) 8 polxo s
dpngll LCD Vs 3 ;
Obl=ieNlg
i\j | e 9 45
Seslo| R Wl 5 lyg)
d Bolas)l woleliall | &
dpogll LCD - ol 3 4
OllxieYlg
i:m S gl @b
Ollglly prl:m . ‘
dngall LCD BglasSIl lebialt | T ) 5 :
OblieNlg
. »‘ :
o brglsd)ge
Olerlglly JRA N ’ o e
dpngdll LCD LgbuasSI wleluall aelyl 3 :
Obl=iodlg
Q‘Uw| caad! Oloeial
Olerlglly JRAEN '
dpngll LCD LobasSIl Oileluall Gl 3 ,
OblieNlg
ol The contact
Slelslly 8ol processes
dpegel LCD LgeSIl wleluall | Lead Process 3 8
bl chamber
e S Olodial
byl Bl ‘
dpngall LCD LoleSIl wleliall 3 .
Obl=iedlg
e o Aol> |
5 ] — s
Olerlglly LCD LglasSI oleliuall v 3 0

52




duagd! Na2NO3
Oblielg process
ARC process
Ammonia
opledl oxidation
LI PSS || I
u,”. put’ B0 gLl ool process 3 1
gl LCD -
Oblxiedlg
vzl
R
bl Thermal
eyl 5 loe process by
'ajjj‘ JpLCD L9kesS)l wleluall | Blast Furnace 3 12
T 52 Thermal
il process by
Electric
Furnace
oplexl Wet process
Sl 8 poloen Engineering
Sherlly 2 L5lasSIl Oole byl 3 13
duo gl LCD - Aspects
Obl=iodlg
ol Wgedl 3]
S\ VeS| 8 polo
Sl | B L5LasS ool 3 14
4o gl LCD )
Oblxiedlg
oplexl byl !
=gl B oo
Sl s 8p LyLasSIl ©leluall 3 15
EWI LCD -
Wby
S A a1
Al 54y el 54yl 5 e sl Gl 5 sl paail) Jie llal) gy CalSall algal) (385100 (e Al w58
éJ\ vee ksl
60 leill 5 40 (s sindl xud
il g aladl) jalaal2

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

(s o) Dagiall) 4 sihaal) 3 Ral) il

53




Process Technology, 2" Edition, John Wiley & Sons Ltd, 2013.

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

McGraw-Hill, 1984.

(Lilaall) dpaui ) aal yal)

Srikumar Koyikkal,”Chemical Process Technology and Simulation”,

PHI Learning Ltd (2013).

COlaall ) W (a9 (Al Bailad) 2l jall g isl)
(- BBl 3‘}"“‘

X<

i AT 8 ga cloti g SIS g yal)

BENPo 1
I s
2wl ey 2
ddl [ Juad)l 3
JodI Jsadl!
Crogll 10 slasl Gyt .4
2025
bl gl JE2I 5
g
() Slasgllsie / (S) aahylll Slelul sde .6
delw 30

(S5 gl (2 81131 ) bl pyall dgfoms ol 7

: JwaoYleng.farah.aziz@uobabylon.edu.iq

Shaudl Az ie 758 jeudl

)_).EAJ\ laal .8

S 4a desad)l deluall Gldeall o degaza (29 cawdall I dxdlae Slewlul e Ol Gy
)l WL Gyad Lo ZU3Y Al Adpad! ASI 03 Wl ySoyuglly Wlighly Cilgadl oo plidl andall
b O (§ deluseiun] Sy W B9zl Jle LSlxdl,

hatlly oulatll Olexdlisl .9

Sl dxdlae LA‘{JL«HT Jlall VY- SO 095 Sy L;#la)l,’wl,w Jo> pedl ok Ikl Py ¢ yaall BV L3
Sl b3 @by (audall S Ja3 Gy ddyae e 1536 Il 99w s e 8dle dizdlan <)y Dby sl

A
il 4 .10
eait)) iyl da b o2 5all gl Bl sl e | el gl
@l ) O
lal
Lkl

54



mailto:eng.farah.aziz@uobabylon.edu.iq

Slerlglly bt

el
SblxaeYly

Slarlglly opylad

serel
SblxaeYly

Obarlglly oyledd!

Lagdll
Obl=iodlg

llglly cpbell

degdll
Oblxiedlg

J9> uuged 8ol
3Ll dadlas By90
JolS 4 el
2059 591 E540 9]
Oblxialg il
O doddo (Hgaaxdly
sy gaedall L)
el S S5,

Sl Jg> doude
Cuyaiy gedall
L9y aaibas
0)du09:

Bpolxall oda (§
P48 @85 £ ohiu
Sl dg=> Jolis
Cuyss e 2y ¢ aalall
AgSSy duaslas-
oyhae | Y509

e dole B,k i
a5l paslas)
BESURVIIWWAN]]
3§ Loy aall
USyally 4S5 Sl
RVISE -CANEY
obasll l.:a:aT Jobtiw
@bl Sl duadall
3 4SS 4aSy

Je b 13 . dadall
294> 0gd § AUl
Baladl ol uaﬁL,a}j
BUall plab § Doguonll

bluey paibas

Aoz S wblusdly

JU.E.AJb PEIRY] g_)LM.'>
Jz factor

Cfi‘“ﬁ Oblusd! JWS!

Separation
process: Types of
Separators,
Separator designer

g1l : bl dudas
Juadl 8)‘.3_?3

M‘_)L@)Mc

10

Dehydration
process 4ddas
s oo

11

55




Dehydration: 12
methods and

calculation

Dehydration 13
systems used in
the natural gas
industry fall into
four categories in

principle:

(a) Direct cooling 14

(b) Compression
followed by
cooling

15

]l X 11

9 2\3)@.&”3 2@_9.5.&]1_9 waJ\ Wby L}-_%J\WJJI Joo Il g W] ‘ate,d\ ééj 100 (o 4yl &‘:)53

& el g gyl

U“t’)mb PJ.%:&”J.)L«AA 12

(s O Al dpglla 85 )l S

Fundamentals of Natural Gas =
Processing" by Arthur J. Kidnay and
William R. Parrish (2006)

(5oban)) Gl gorlyol

Natural Gas Processing. Technologyand =
Engineering Design by Alireza Bahadori
2014
Advanced natural gas engineeringby =
Wang, Xiuli, and Michael Economides.
Elsevier, 2009

=l ) Lo ©°9 LS“” B0 L &>_-\_}9J|3 g.,JS.N
(cer sl daoladl

Coisdll g g gill Jilus alizs

L’Ldﬂ-’)” ébﬁ A,.Egjil)’\ E>|).AJ|

56




DAl anl 1
Bacbusall Jal gall
DA ey 2
adl / Jwadll 3
P\ P L NN | g O |
2024/ 3/ 30
Aalid) ) gaall S 5
PRI
( L";SS\ ) Cilas gl dae (‘;SX\) Aol el 22 6
2 Glas gl /2 cile Ll aae
(S ) G SS1A ) Al il s and 7
hameed@uobabylon.edu.iq: JxY) Olsle (s s 0 oY)
Sl Gilaal 8
aalidal) 4y slall cileliall 8 4 glasSl clelil) juad 6k 5 sacbuall Jal sall 50 e oyl
alaill 5 aalaill Cilasl il 9
b s leet sl 5 Ay el el Juias 8 ls o 5 8acbusall ol gall (g ja3 3 < pualae glac) a3
oA As 10
il 44y 5l alail 43, )l 5l Bas gl 4 slladll aladll s e e L) & sua)
okl 3 yalae Jalall Cay g e ladl) lanlal 2 JsY
op) Cand b e
FRRTON| 3 gall
Glilata
cpokall 3 palaa Jal sl g 53l O le el bl 2 Sl
Silaal 3ac Lusall ) + 4y shasl)
La gall Uand b dariig)
clilaieY) s 2 sall
okl 3 palsa 5 sl ) Y OO le el bl 2 Sl
Sl $ sk sl Sl + 4 el
da gl oand 8 Lariiudll
clilaieY) s 2 sall
okl 3 palsa BBt ERY OO le el bl 2 & A
a5l Il + &y el
da gl oand 8 Lariiuall
clilaieY) s 2 sall




ookl 3 palae el bl 2 owalall
cilaal Jalall 1 S clal + 4 el
La sl RYSIA( and b deriiu)
clilaieyl 3 gall
ookl 3 palae el bl 2 el
Glaad ol g Jal g2ll juans luatl) 4+ 4 bS]
Aa 5l s il — Bac Lol jasd 8 PORETN|
Gllatiayl g 3 gall
okl 5 _yualaa ERPRHE SOe ) bl 2 @LJ\
a1 e Gl + 4 el
B Jdabdl) — zae Ll L.
Aa 5l ol Uand 8 daadiuall
clilaiaY & 3 gall
ookl 3 palae el bl 2 oyl
“lal Jana — Cagaill Ll + 4 gl
e sll Caatll Uand 8 dadiivl
EEEICAY 3 gall
okl 3 palae 3 k) 5 Josll el bl 2 il
Claal clagill + 4 5Lasl)
e sll Uand b dadiivl
clilaieyl 3 gall
okl b _palaa Jal) o dausl) O e Lal) bl 2 ailad)
Sal il + 3 el
e sl Uand b dardivall
cililaieY) 3 sall
Craokadll 3 yalaa el g Caua gill SO le el el 2 EAEN
Sal il + 3 el de
cililaieY) 3 sall
okl 3 _palaa O e Ll bl 2 Pl
cilaal ) g daludd) ilbua el + 4y el e
e sl Lalaudl Uand b dardival
cililaieY) 3 sl
Caokadll 3 ypalsa PARETREERNEN| Ol el el 2 Sl
Glaad gl il AW g sl + 4y L) e
cililaieY) 3 sl
ookl 3 palae alesall s e i) il 2 ]
Claal clagill + 4 5Lasl) e
e sl Uand g dardivall
il 3 gall
ookl 3 palae Jalall iyl el bl 2 eelal)
Glaad gl e Lol sl + 4y Ll e
e sl Uand g dardiuall
il 3 gall
DAl e 11
Ll da ) OlaiaY! el [l e Ll R Jgl 2

el

Azl pw




100 60

40

10 15

15

U‘“:’J‘\ﬂ\} e&xﬂ\ )JLAA 12

(an s O dongial)) 4 slhadl) 5y jiall il

1. James T. Richardson, Principles of catalyst

development, Springer Science , 1989

(o)) i gl

(c )

SOl ) L (s (Al BaiL) aa) jall 5 sl

el

4. Google and Telegram and others
5. https://nptel.ac.in/

tiu‘).\.\‘i“ Q_SA\)A c@}‘)ﬁﬁy‘ CA\JA\

i)l ol 25
Old>g Jurisd
il 30y .26
dudl [ Juaddl 27
2025-2024
o)l 1da sluel Fuyls .28
2025/3/31
d-biadl guamll JS&I 29
aclall Hga>
(S Slasgll sde / () &yl Oleludl sae .30
3 Olisgllode ((Jos 2 + G125 3 ) / 5( M) dhydl Sleludl ue
(S5 gl 0 81131 ) oyl el Jsfrans ol 31
JeesYlfinteelalsultani@ gmail.com Oradl due Judaid @B 3 1 el
kel Glual (32

+ dpeluall Oldeall Cilizea) Juitidl) Oldas pgie 9l 5 gl Oldasd! big) iS5 jluned dessluadl 5oked! 43,20

‘d:.’).]\j ‘af.l.’.ﬂ\ OWU{.«‘ .

33

S Sl _sSanll Ohlgs s cdgll ud 39 cpleid] Jo (§ 4S)Linold Allall aumeiid ( Bokectae) duatsy )l oSl Jied

AN

ielldd

34

59




b lat)l ddsylo PIERENPo elatll Oy oleludl Eoausd!
£330 dsllaal
arngall Sllglg ol 8 ol Sldes e dodin | Juikdl Oldes | 5 1
byl il
Leagdl Olrlglly eyl AlsSy 8> Jlal
bzl ey
Juaid Oldas
dagdl Slrlglly el | Bole i) alas 5 2
Wlbl=xielg a1y 8yly=lg
gl byl (bl aidall 4yl
Oblolg EVESLN| Jeaid Oldes
4o gl Olrlglly opyleid! Juaid wldes 5 3
SblieYlg 8 polono A& lgel!
isel)
drogall Slerlglly op)lesd! 8 polxo 5 4
OlleYlg dwiid Oldes
syl 485>
dngdl Olrlglly ¢yl Bl
AP dwiid Oldas
8 olone 5 5
Bl ol
apnsl Olezlslly pylel il I
Obl=ieNlg 0 g-du!
Jeaiddl Oldes
4o gl Olarlglly opyleid! 8 polo e A 5 6
Ollxielg
dangll ©lrlglly plosll
OllxieYlg Juaadl oldes
opolne ! 5 7
dangll Olrlglly plosll
Oblxielg
4o gl Olarlglly opyleid! Juazdl Oldes
bl Glleiedly
angdl Wllglly ol
byl 8 olono 5 8
dwizdl Oldes
gl Olxlglly eyl
Wby
Syl wldes
daogdl Olizrlglly opylasdl 8 polxe S3Syall Juaiad Oldas 5 9
Wby
Syl wldes
&35l sl Oldas
§ polxe odally sl 5 10
Juazd)l oldes

60




S|
8 polxo o>lly Juaad! oldes 5 11
odally auwSl Juaadl oldes
8 polxo 5 12
b polxa 5 13
8 polxo 5 14
5 15
§olns
)).E.AJ‘ p;ﬁ{-ﬁ .35

.36

bl % 10 tarlis 0lwiel % 10 9 s %10 S 9%50 (Sgiead) (sl Lol Glgs Olowial % 50 oyl aiss o

g Ol % 20 9 (pue

oyddly @laidl jobae 37

(s O Al gl 85 2a)) S

e 1-Martin W.L., Introduction to particle technology, 2

edition , John Wiley & Sons Ltd.,2008

e 2- McCabe W.L., Smith J.M & Richardson J.C., Harriott P.,

Unit operation of chemical engineering , fifth edition,

McGraw Hill, 1993.

e 3-Coulson J.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

(D3baell) deus )l azrlyed)

Ozl ) g (9292 LﬁJ‘ Bl 8‘4"“‘”9 Sl

(crr @l | dcalall

&;‘Jj—’)" é‘)\}n c@gﬂsjy| ?!)—A-”

61




DA sl 13

PEIPT P

DA 3,14

CHE424

Al [ Juadl) 15

o ) Al /) gl

2024/4/1

dalid) ) geaall JIS21,17

PETC-EN

( L_.;SS\ ) Cilas gl dae (‘;Sl\) Aol pall lelud) 2ae 18

2 <las gl / (LﬁJLs 2 )2 clelull nae

(S% and (g0 S 1) )y jall g asa ans), 19

eng.haneen.zuhair@uobabylon.edu.iq: J«Y) U ) a0 e

il alaal 20

gt Afidiall dugilill Sgall 5 Al Balall agd
dalida (3 dugilil) Sfgall puical agh

Lgill) dgall Gandl) il ciluulul agd 5 du
Allida il & dygilil) dlgall aladic) ddjea

oiail) Ciladadl) 8 Jaad) AilSa) AUl g 45 63N ) gall prial Clales Gl gra 4d ra (e qlldal) oSaly
Al

nhd WIN R

Al 5 asbeill lasi) yind 21

Clilee LiBlia 5 agh Cisnaan (5 e 138 . lgaalsa 5 (gl Qulill aUal Aal) BSA Al daks gz 3gall 13
il e Copal 5 ledal g dntial) Gandll il Aady 5 4dlide Gyl Lgilll sall S peanill 5 gl
oSl 138 Aulgs 8 el Gkl s 3l gl Slsal

oAl 4 22
il 44y 5 alail 43, )l 5l Bas gl 4 slladll aladll s e e L) & sua)
g s 54l

O bl 3 palae OF Aadia 588 e dpdg )l desia 3 Js¥)

sl (o> 55 5l PRSP
clilaiaY

5 palae OF Aedia (o> 5 iS5 ) iy el 3 Sal
Crokadll > iS5 il Agall ale 5 gl Gle
sl Cpgn madll
clilaiaY g I 5kl
A gl o gall

62




Sl s palne FRRTEISA] FRRTT RS S
5 bl gl doaplall el 5l g Amlall
cllatay)
5 _yualaa @.\.‘Aé_)k J\ﬂ\@&déﬁ @\‘)M
Okl 45l el G 48 pra 54y 5l
s bl bl (e 3okl o
ity 5 5 daud ey
e Jauy) o
B).&A\AA Y C.\.uaﬂ\ &)L UML;M
okl ) o a5y, (Jaudd ey
5 claal Sl U‘&““”}m‘d); Gk gl cakal
Cllatal) g e 5 &l raall ¢padal)
< gaal)
3 palsa e gl 35k bl
bl . S Jawy
u;:\ \ e il 35k ’ ‘;c
‘5&_}..)5} &LMJ&J}“ \.@J..).\.\A.Iju;\.a.w\
Glilatiall saladl e sl
L alall
5 _yualaa ¢ da Jeddl MQJL &L.d\
Crokal) ey «JSuaS 5 guall 45y 51
PRI U‘t““”swm‘dfﬁ" i) 44y L
clilaiayl g ot 9 <l jraall ¢ dadal)
gl
. 5 palaa e il 48y Hha il
Gt o el 35k e ¢ slaial
ey e pail S TBURNT
g._u:ud\ E) Q\)...m.d\
5 _yualaa wc\_\mﬂ\ é)L @M\MQJL cutm
Crokadll e Jauy) DBl s ll
5 bal sl gl aaa 5 lge) gl
cllaieYl g 5 oS g
s 6l
. 5 yalaa J\}AS\ Uand Lyl 5 uand PR ?\M\ _).JAL!J\
O o s . T
X 471}11_\1\ g_ﬂ_:}J.:SSY\ d\s.u\
5 bl gl had
s pasd (8 (5 el
cllataY) .
4 50l o) sal)
Ll E‘MIAA J\}AS\ ua;& Q\.x:usﬂ ‘—’J‘)JS\ uééﬁ @)L L";JBJ\
uuui)\ J 45l ¢ leel sl 5 5 el e
ETIRCY S
= 7 i) iDL
L 3 palae | gl o) gall el i Ailall ) 42l RG]
) f:\)n 5 Al Al @i sl e
ST ) sall 43l 54<)
llaieYl g i
4l
Sl 3 palae | gl o) gall el s A<l Al )
cililaieY 5 AU e 4 il




3 yalas gl 2 il 3 gall Clgalas 3 T
e ) 3 iy SN
sl b
clilaiayl s syt )
TR

3 yalas ERERR W 8 ikl 3 ealal)

. iy Ul 5 348 gl e
) e il s 8 il
%fﬁ’”?"“’ b il (A3
it 4 ) Al gl
FEEAPR A

D) s 23
sl Olaial! ) A + L Ll SBae | Js) e
Laleall Sl ) Aay s laal )
100 60 40 - 10 15 15

um"‘)ﬂ\_g (,L_"\S\ JJL..AA_24

(an s O dongial)) 4 slhadl) 5 jiall il

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

(3aall) st Sl )yl

1-Nanostructures and Nanomaterials: Synthesis,
Properties and Applications by G. Cao, Imperial College
Press, 2004.
Nanoscale Science and technology by Robert Kelsall -2
(editor), lan W. Hamley (co-editor), Mark
Geoghegan (co-editor) , ISBN: 978-0-470-85086-2
The Chemistry of Nanomaterials: Synthesis, -3
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. Nanoscale Materials in Chemistry Edited by -4
Kenneth J. Klabunde, John Wiley & Sons, Inc., ISBNs:
0-471-38395-3 (Hardback); 0-471-22062-0.
Textbook of Nanoscience and Nanotechnology, B.S. -5
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. -6
Poole Jr and. Frank J. Owens, Wiley-Inter science,
2003

Sl ) Ln om0 A sl gl el g i€l

(oo & Apalel)

Google and Telegram and others

< Yy é\}‘“ cr\:\ij)ﬁﬁY\ CA\)A\

64




