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Module Information
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Module Title Mathematics 1 Module Delivery
Module Type Basic learning activities O Theory
Module Code ENG111 X Lecture
ECTS Credits 6 O Lab

X Tutorial
SWL (hr/sem) 150 O Practical

O Seminar
Module Level UGl Semester of Delivery 1
Administering Department College
Module Leader Dr. Baleegh Saud Alobaid e-mail Baleegh.saud@mu.edu.iq
Module Leader’s Acad. Title Lecturer Module Leader’s Qualification Ph.D.
Module Tutor e-mail
Peer Reviewer Name e-mail
IS)(Z::tific Committee Approval Version Number 1.0

Relation with other Modules
DAY Agual 5l 3 sall ae 8|

Prerequisite module None Semester
Co-requisites module None Semester




Module Aims, Learning Outcomes and Indicative Contents
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Module Aims

Ao ol salall Calaal

The course will cover the materials : Functions and Graphs, Identifying
Functions; Even & Odd Functions, Functions and Graphs, Combining Functions;
Shifting and Scaling Graphs, Trigonometric Functions, limits and continuity,
One-Sided Limits and Limits at Infinity. Differentiation Rules, integration,
applications of integrals, Applications of Derivatives.

Module Learning
Outcomes

Al Hal) 3alall aladl) s 3

e Students will recognize problem-solving techniques

e Appropriate to a given situation, including the development of
mathematical models the identification of assumptions,

e The understanding of the limitations of models, and the use of both
graphical and numerical methods.

Indicative Contents

FUNCTIONS AND GRAPHS
LIMITS AND CONTINUITY
DIFFERENTIATION
APPLICATIONS OF DERIVATIVES

MY S TEGRATION
APPLICATIONS OF INTEGRAL
Learning and Teaching Strategies
paladl] g aladll Ciliasl yin
Group assignments in the classroom, the students will practice solving some
questions; Homework, the students will practice solving questions on his/her
own.
Strategies

Pop quizzes will cover the material previously discussed in class. The monthly
arranged exam will cover specific topics from the lectures. The final exam will
cover all materials which were discussed in class.




Student Workload (SWL)
Calldall ahyal) Jeal)

Structured SWL (h/sem) 2 Structured SWL (h/w) 4
Jhadll P Ul alaiial) ol Al Jasl) Lo sasl calldall aliiall sl 5l Jaall

Unstructured SWL (h/sem) 28 Unstructured SWL (h/w) 6
dhadl) P Ul i) e ol jall Jeall Lo sad calldall alsiiall e 5ol Jaall

Total SWL (h/sem) 150

Jeaill IO lllall ISl pall Jas

Module Evaluation

Al Hall 3alal) (u:\s.a
Time/Nu Relevant Learning
. Weight (Marks) Week Due NN

Quizzes 2 10% (10) 5,10 LO#1,2,10and 11
Formative Assignments 2 10% (10) 2,12 LO#3,4,6and 7
assessment Projects / Lab. 1 10% (10) Continuous

Report 1 10% (10) 13 LO#5,8and 10
Summative Midterm Exam 2 hr 10% (10) 7 LO#1-7
assessment Final Exam 2hr 50% (50) 16 All
Total assessment 100% (100 Marks)

Delivery Plan (Weekly Syllabus)
bl e sl Zleiall

Material Covered

Week 1

L1- Functions and Graphs
T1- PRELIMINARIES




R1- Domain & Range

L2- PRELIMINARIES- Absolut value, Lines, Circles,

Week 2 | and Parabolasl
T2- PRELIMINARIES
L3- Functions and Graphs
Week 3 ) )
T3-Lines, Circles, and Parabolas
Week 4 Ve pladal
’ L 4- Identifying Functions; Even & Odd Functions
Week 5
T4- ldentifying Functions; Even & Odd Functions
y L5- Combining Functions; Shifting and Scaling Graphs
Week 6
T5- Combining Functions; Shifting and Scaling Graphs
L6- Trigonometric Functions
Week 7 ] ) )
T6- Trigonometric Functions
L7-LIMITS AND CONTINUITY
Week 8
T7-LIMITS AND CONTINUITY
L7-LIMITS AND CONTINUITY
Week 9
T7-LIMITS AND CONTINUITY
L8-LIMITS AND CONTINUITY
Week 10
T8-LIMITS AND CONTINUITY
Week 11 | Exam.
L8-LIMITS AND CONTINUITY
Week 12
T8-LIMITS AND CONTINUITY
L8-LIMITS AND CONTINUITY
Week 13
T8-LIMITS AND CONTINUITY
L9-One-Sided Limits and Limits at Infinity
Week 14
T9-One-Sided Limits and Limits at Infinity
L9-One-Sided Limits and Limits at Infinity
Week 15
T9-One-Sided Limits and Limits at Infinity
Week 16




Learning and Teaching Resources
U’“.'?_)ﬂ\} eL_“d\ ‘)JLL.AA

Text

Available in the

Library?

Required Texts

Joel R. Hass, Maurice D. Weir, Thomas -
University Calculus Early Transcendentals- (2015).
Joel R. Hass, Christopher E Heil, Przemyslaw
Bogacki, Maurice D Weir, George B. Thomas,
University Calculus Early Transcendentals (4th
Edition) (2019).

James Stewart, Calculus, Early Transcendentals,
7th Edition Brooks Cole (2012)

Yes

Recommended Texts

Gilbert Strang, Edwin Herman, Calculus Volume 1
by OpenStax ( 2016)

Yes

Websites www.openstax.org/details/calculus-volume-1
Grading Scheme

Group Grade _paadl) Marks (%) | Definition

A - Excellent Dbl 90-100 Outstanding Performance

B - Very Good laa 2 80 -89 Above average with some errors
(S:;c_e:;o(;roup C - Good L 70-79 Sound work with notable errors

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

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

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



http://www.openstax.org/details/calculus-volume-1

MODULE DESCRIPTION FORM

Ao Hall Balel) Caa g CJ)AJ

Module Information
:Lb.n\‘).ﬂ\ saldll Q\A}l’.ﬁ

Module Title Physics Module Delivery
Module Type Basic X Theory
Module Code CHE112 X Lecture
ECTS Credits 6 X Lab
O Tutorial
SWL (hr/sem) 150 O Practical
O Seminar
Module Level UGl Semester of Delivery 1
Administering Department Chemical College Engineering
Module Leader Sattar Farhan Ali e-mail msattar7641988@mu.edu.ig
Module Leader’s Acad. Title Assist.Lect Module Leader’s Qualification MS.C.
Module Tutor - e-mail -
Peer Reviewer Name - e-mail -
Scientific Committee Approval ]
15/06/2023 Version Number 1.0

Date
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Relation with other Modules
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Prerequisite module None Semester

Co-requisites module None Semester

Module Aims, Learning Outcomes and Indicative Contents

4L5 )Y by ginall g alil) il g g Hal) salall Calaaf

After successful completion of the module, students should be able to:

1. Introduction to physics and physical quantities, including: introduction

Module Aims to atomic physics; oscillatory motion.

2. Tounderstand volt Newton's Laws of Motion, first law, second law-
acceleration, force and mass ,third law.

3. . Tounderstand Fluid Mechanics Temperature and Thermodynamics

4. This is the basic subject for describe Moving fluids and continuity
principle; Static fluids and Pascal's law ,flow and Poiseuille's equation.

5. To understand First and second law of thermodynamics.

Al Hall salall Calaal

By the end of this course student should demonstrate the following

outcome relevant to Engineering physics

1- Demonstrate conceptual understanding of fundamental physics
principles.

2- Apply concepts in interference and diffraction to solve relevant of
engineering applications.

3- Define and apply the concepts of limits and continuity to the
mentioned functions and study them.

4- To understand Fluid Mechanics Temperature and Thermodynamics
of fundamental physics principles.

5- An ability to identify ,formulate and solve physics equations.

Module Learning
Outcomes

Al ol salall aladl) s H3a

Indicative Contents | indicative content includes the following.




3l Y1 iy giadll

Introduction to concept of engineering physics and its relevance to civil
engineering,

Fundamental science , objective of physics [5 hrs].

(Newton's Laws of Motion, first law —Inertia ,second law-acceleration, force and
mass ,third law —action —reaction [15 hrs].

Rotational and lateral movement; Harmonic, damped and forced  oscillations;
[15 hrs].

First and second law of thermodynamics; Principles of electric and magnetic
fields; [20 hrs]. Introduction to Atomic bonding; Attractive and repulsive forces;
Chemical bonds; Crystal structures; Amorphous solids and polymers;
Microscopic defects in solids, [10 hrs].

Basics of elasticity theory; Brittle fracture and microcracks; Plastic deformation;
[15 hrs].

Moving fluids and continuity principle; Static fluids and Pascal's law; Buoyancy
and Archimedes' Principle;Viscous flow and Poiseuille's equation. [20hrs].

Learning and Teaching Strategies

sl g abeil) il i

Strategies

e The strategy used in this course is outcome base learning. The course will
give the basics of the field and how to obtain additional information as
engineers require it in their careers and will give them good opportunity
to understand the methods of solving physic equations.

e Different forms of teaching will be used to come across with objectives
of the course. PowerPoint presentations for the head titles, definitions,
graphs, and many useful illustrations with a summary at the end of each
chapter will be presented and discussed.




Student Workload (SWL)

Gl ol 5l Jaal

Structured SWL (h/sem) 62 Structured SWL (h/w) 4
Jhadll P Ul adaiial) ol jall Jeall Lo sal calldall aliiall sl 5l Jaall

Unstructured SWL (h/sem) 28 Unstructured SWL (h/w) 6
Jeaill DA U liiall pe asd 5l Jasll Lo gl Ul il el 5l Jaal

Total SWL (h/sem) 150

Juaill JMa Cllall Kl al) Jasl

Module Evaluation

A Hal) 3alal) ?.1:\9.1
Time/Nu Relevant Learning
. Weight (Marks) Week Due NN

Quizzes 2 20% (20) 5,11 LO#1,2,10and 11
Formative Assignments 2 20% (20) 2,6 LO#3,4,6and 7
assessment Projects / Lab. - - Continuous

Report - - - LO#5,8and 10
Summative Midterm Exam 2 hr 10% (10) 7 LO#1-7
assessment Final Exam 3hr 50% (50) 16 All
Total assessment 100% (100 Marks)

Delivery Plan (Weekly Syllabus)

bl e sl Zleiall

Material Covered

Week 1 | Introduction Engineering physics
Week 2,3 | The Force and Newton's Laws of Motion
Week4 | movement Physics and Measurement Vectors
Week 5,6 | First and second law of thermodynamics




Principles of electric and magnetic fields

Week 7
Week 8 | Static Equilibrium and Elasticity
Week 9,10 | Fluid Mechanics Temperature and Thermodynamics
Week 11 | Rotational and lateral movement; Harmonic, damped and forced oscillation
Introduction to Atomic bonding; Attractive and repulsive forces; Chemical bonds; Crystal
Week 12
structures; Amorphous solids and polymers; Microscopic defects in solids
Week 13
Basics of elasticity theory; Brittle fracture and microcracks; Plastic deformation
Moving fluids and continuity principle; Static fluids and Pascal's law; Buoyancy and
Week14,15 | Archimedes' Principle;Viscous flow and Poiseuille's equation.
Week 16 | Preparatory week before the final Exam
Delivery Plan (Weekly Lab. Syllabus)
Didall e gl #lgiall
Material Covered
Week 1 Introduction to lab work
Week 2 | Applications Newton's Laws of Motion
Week 3 Measurements
Week 4 Fluid laboratory
Week 5 | Applications movement Physics
Week 6 | Static fluids, Static pressure , hydrostatic pressure
Week 7 Review

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

Available in the
Text
Library?

10




Engineering physics, Dr. Hasan Maridi , British No (only electronic
Required Texts ) o .

university in Yemen version)

Physics for Scientisits and Engineers (with Physics

NOW and info Trac ), Raymond A.Seway —Emeritus No (only electronic
Recommended Texts ) . . .

,James Madison university, Tomson Brooks /Cole version)

@2004, 6" Edition , 1296 pages

Websites https://sites.google.com/site/hasanmaridi
Grading Scheme

Group Grade paal) Marks (%) | Definition

A - Excellent bl 90 - 100 Outstanding Performance

B - Very Good [SENRTEN 80 -89 Above average with some errors
Success Group -
(50 - 100) C - Good L 70-79 Sound work with notable errors

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

E - Sufficient J s 50-59 Work meets minimum criteria
Fail Group FX — Fail (Andleall 28) ol ;| (45-49) More work required but credit awarded
(0-49) F - Fail cl (0-44) Considerable amount of work required

Note: Marks Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for example a mark
of 54.5 will be rounded to 55, whereas a mark of 54.4 will be rounded to 54. The University has a policy NOT to
condone "near-pass fails" so the only adjustment to marks awarded by the original marker(s) will be the automatic
rounding outlined above.
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Module Information
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Module Title Chemical Eng. Principle 1 Module Delivery
Module Type Core O Theory
Lecture
Module Code CHE113 O Lab
ECTS Credits 7 Tutorial
O Practical
SWL (hr/sem) 175 O Seminar
Module Level UGl Semester of Delivery 1
Administering Department College
Module Leader | Dr. Ahmed Hasan Ali e-mail dr.ahmedha@mu.edu.ig
Module Leader’s Acad. Title Prof. Module Leader’s Qualification Ph.D.
Module Tutor e-mail
Peer Reviewer Name e-mail
gc;:tific Committee Approval Version Number | 1.0
Relation with other Modules
AN Al all ol gall ae A8
Prerequisite module None Semester
Co-requisites module None Semester

12




Module Aims, Learning Outcomes and Indicative Contents
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Module Aims
The module aims to teach students the basics of balancing matter and
energy, basic mathematical operations in chemical engineering, and train
them to develop their ability to solve problems in practice.

Ao Hall salall Calaal

1- In the successful complete of this module the students would be able to
Module Learning .
Outcomes 2- Know the conception of units , operating with units , dimensions , mole
, density, concentration and pressure and to do their calculation.
3- Do materials and energy balance for processes.
A2l 23lall el il yie 4- Underst_and the conception of ideal gas and real gas and to do related
calculations.

Dimensions, units, And their conversion

Moles, density,And concentration

Choosing a basis

Temperature

Pressure

Introduction to Material balances

A general strategy For solving material

Balance problems

Indicative Contents | Solving material Balance problems
Aals Y &b il For single units Without reaction

The chemical Reaction equation

And stoichiometry

Material balances For processes

Involving reaction

Material balance Problems involving

Multiple units

Recycle, bypass,Purge, and the

Industrial application Of material balances

13




Learning and Teaching Strategies

sl g abeil) il i

Strategies

1
2
3
4-
5

Class learning
Tutorial of problems solving.

Self-study.
Tests.
Workshops.

Student Workload (SWL)

Galall i yall Jasl

Structured SWL (h/sem) 62 Structured SWL (h/w) 4
dhadl) I Ul adaiiall ol Hall Jasl) Lo sasl calldall aliiall sl 5l Jaall

Unstructured SWL (h/sem) 113 Unstructured SWL (h/w) 75
Juadll J3a Cllall sl yue sl ) Jaal) L ol Ul alaiidl) y ash yall Jaal '
Total SWL (h/sem) 175

Juaill JDa Il S a5l Jeal

Module Evaluation

Al )l Balall anss
Time/Nu . Relevant Learning
Weight (Marks) Week Due
mber Outcome
Quizzes 2 10% (10) 5,10 LO#1,2,10and 11
Formative Assignments 2 10% (10) 2,12 LO#3,4,6and7
assessment Projects / Lab. 1 10% (10) Continuous
Report 1 10% (10) 13 LO#5,8and 10
Summative Midterm Exam 2 hr 10% (10) 7 LO #1-7
assessment Final Exam 2hr 50% (50) 16 All
Total assessment 100% (100 Marks)

14




Delivery Plan (Weekly Syllabus)
bl o sl Zleidl)

Material Covered

Week 1 | Engineering Calculations, Units

Week 2 | Dimensions

Week 3 | Basis

Week 4 | Temperature and Pressure

Week 5 | Conversion, Yield, Selectivity

Week 6 | Purge

Week 7 | Percent of Completion in Chemical Reactions
Week 8 | Material Balance without Chemical Reaction
Week 9 | Material Balance without Chemical Reaction
Week 10 | Examination

Week 11 | Material Balance with Chemical Reaction
Week 12 | Material Balance with Chemical Reaction
Week 13 | Material Balance with Chemical Reaction
Week 14 | Recycle.

Week 15 | Examination

Week 16

Learning and Teaching Resources
w‘)dﬂ\‘g (‘Ja_'m JJLAAA

Text

Available in the
Library?

Required Texts

Basic principles and calculations in chemical
engineering

Yes

Recommended Texts

15




Websites

Grading Scheme

Group Grade i) Marks Definition
(%)

A - Excellent Dkl 90 - 100 Outstanding Performance

B - Very Good laa s 80 -89 Above average with some errors
(Ssuoci:elsgoc);roup C - Good SRS 70-79 Sound work with notable errors

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

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

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

MODULE DESCRIPTION FORM
Al Al Balall Coua g 3 gad

Module Information
Al 52l 33} il slas

Module Title Engineering drawing Module Delivery
Module Type Suport or related learning activity O Theory
Lecture
Module Cod
odule Code ENG114 O Lab
ECTS Credits 4 O Tutorial
X Practical
SWL (hr/sem) 100 O Seminar
Module Level UGl Semester of Delivery 1

16




Administering Department College

Module Leader Dr. Ahmed Rajih Wetaify e-mail ah.ra34@mu.edu.ig

Module Leader’s Acad. Title Assist. Prof. Module Leader’s Qualification Ph.D.
Module Tutor e-mail

Peer Reviewer Name e-mail

SDczi,\:tific Committee Approval Version Number | 1.0

Relation with other Modules
6 AV A 5ol 3 sall ae A8l

Prerequisite module

None

Semester

Co-requisites module

None

Semester

Module Aims, Learning Outcomes and Indicative Contents

405 Y1 by ginall g alail) il 5 gl ) 3ol Calaa

Module Aims

Al Hal) salall Calaal

This module aims to Engineering drawings can be produced to a good
professional standard if the following points are observed the types of
lines used must be of uniform thickness and density, eliminate fancy
printing, shading and associated artistry, include on the drawing only the
information which is required to ensure accurate clear communication,
use only standard symbols and where no other method of specification
exist and appropriate abbreviations.

Module Learning
Outcomes

Fguad ) Bolall lal s jie

1-use the technical drawing tools properly and to plot pictures
according to the dimensions and properties of technical drawing papers.
2-recognizes the technical drawing pens and pencils. Performs drawing
exercises with ruler, compass, t-square and miter.

3-learns the standart paper dimensions and paper types.

4-knows to enfold a large paper to A4 dimensions.

5-performs the picture localization planning to standart papers.
6-Relates a relationship between planes and transisions between planes

17



mailto:ah.ra34@mu.edu.iq

7-Adapts scale, types of scales and measurement techniques to
drawings.

Indicative Contents
Aala Y1 el giaal)

drawing operations

curves and scales

objective is also to visualize

projections

clips

the techniques of constructing the various types of polygons

Learning and Teaching Strategies

sl g abeil) il i

Strategies

This is an introductory module for 1% year engineering students to the area of
graphics of engineering design and construction may very well be the most
important course of all studies for an engineering or technical career. The
course will introduce general aspects of graphic communication like geometric
construction, orthographic projections etc. There will be two Quizzes during the
semester. The strategy used in this course is outcome base learning. It is to test
achievement of learning outcomes and changing upon. including weekends and
starting immediately following class. Students with excused absences will
be given a reasonable amount of time to catch up on their work with no penalty.
Add Hole Tapping Needs to Your Drawing. Include Dimensions of Only Critical
and Measurable Features.

Student Workload (SWL)
Al sl Al Jeal

Structured SWL (h/sem) 47 Structured SWL (h/w) 3
Seadll J3A lUall i) s jal) Jaal) L soud CalUall aliinall ud 5l Jaal
Unstructured SWL (h/sem) 53 Unstructured SWL (h/w) 4
Jeaill & lUall alsiiall e a5l Jaal Lo soud allall aliiall e asd jall Jasll

Total SWL (h/sem) 100

18
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Module Evaluation

Al Hal) 3alal) PRTEY
Time/Nu Weight (Marks) Week Due Relevant Learning
mber Outcome
Quizzes 2 10% (10) 5,10 LO#1,2,10and 11
Formative Assignments 2 10% (10) 2,12 LO#3,4,6and7
assessment Projects / Lab. 1 10% (10) Continuous
Report 1 10% (10) 13 LO#5,8and 10
Summative Midterm Exam 2 hr 10% (10) 7 LO#1-7
assessment Final Exam 2hr 50% (50) 16 All

Total assessment

100% (100 Marks)

Delivery Plan (Weekly Syllabus)

99)233\ g.s‘:}.‘“y\ GL@_&A\

Material Covered

Week 1 | Gl g5 slealadin) A8 5 nigh) an Il 0l gl e dagy jas
Week 2 | plE_ ¥ 5 s all AU A5yl g da ghadll o) 53 iy yas
Week 3 | wdigdl cibilaall

Week 4 | ) 822kl Jadlsal) an y - Lalaul) iy

Week 5 Ve plaial

Week 6 | ¥ aca ¥+ saaaiall Jadlosall an y Lal8ul) cily pua
Week 7 | ¥ s20eidl) dadlisdl) an ) alenl) iy

Week 8 | ¢ saaaid) Jadliwdl) an ) lanl) Gy

Week 9 daa) ye-sa0mial) Jadliall ans

Week 10 | Y -l glaial

Week 11 | ) Gl Libusal) aus 5 s ) 5 77 ikl

Week 12 | YN Jaduiall aus y sy 5 or i)

Week 13 | ¥ Ul Ladesal) o y a5 7 il

19




Week 15 | saldl dzal ye
Week 16

Learning and Teaching Resources
Lﬁ)ﬂ\} (Ja:\j\ JJLAA

Available in the
Text .
Library?
1. A Textbook of Engineering Drawing: for
Required Texts Undergraduate Engineering Students Paperback |, Yes
2020

The Theory of Engineering Drawing: Retro Restored
Recommended Texts . Yes

Edition Paperback, 2021

Websites
Grading Scheme
Group Grade ) Marks Definition
(%)

A - Excellent Dkl 90 - 100 Outstanding Performance

B - Very Good las s 80 -89 Above average with some errors
(SSUOC(_:elsgoc);roup C - Good A 70-79 Sound work with notable errors

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

E - Sufficient Jssia 50-59 Work meets minimum criteria
Fail Group FX — Fail (Aalladll 28) ol y | (45-49) More work required but credit awarded
(0-49) F — Fail sl (0-44) Considerable amount of work required

Note: Marks Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for example a mark
of 54.5 will be rounded to 55, whereas a mark of 54.4 will be rounded to 54. The University has a policy NOT to
condone "near-pass fails" so the only adjustment to marks awarded by the original marker(s) will be the automatic
rounding outlined above.
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MODULE DESCRIPTION FORM
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Module Information
:Lu.u\JJM XA QLA)&’.A

Module Title Computer Science Module Delivery
Module Type Basic learning activities ® Theory
Module Code UNI115 O Lecture
ECTS Credits 4 [ Lab

X Tutorial
SWL (hr/sem) 100 O Practical

O Seminar
Module Level ual Semester of Delivery 1
Administering Department College
Module Leader Karrar AbdAlmeer e-mail alakoulykarrar@mu.edu.iq
Module Leader’s Acad. Title Lecturer Module Leader’s Qualification M.Sc.
Module Tutor e-mail
Peer Reviewer Name e-mail
Scientific Committee Approval Version Number 1.0

Date
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Relation with other Modules

AN Al all ol gall ae A8

Prerequisite module

None Semester

Co-requisites module

None Semester

Module Aims, Learning Outcomes and Indicative Contents

4L )Y il ginall g aleil) il g A Hall salall Calaa

Module Aims

Jaud Al salall Calaal

a) A key component of our mission is to make our students ‘professional,’
which to us sets the bar of not only teaching students how to develop software
but also preparing them for a

b) new career in software development. We train our students on much more
than necessary programming skills and emphasize the soft career skills and
networking needed to get into the right jobs.

C) Identify the main types of computers, including supercomputer,
mainframe, microcomputer, notebook, tablet, handheld.

d) Describe the four functions of the computing cycle (i.e., input, processing,
output, storage

e) Identify the types and purposes of specialized input devices, including game
controller, stylus, barcode reader,

f) Compare various data storage devices, including flash drive, external hard
drive, memory card, discs.

Module Learning
Outcomes

Aol Hal) 3alall aladl) s 3

Per the Department’s program assessment outcomes, by the end of this course
you should demonstrate the following relevant to statistics methods: 1) an
ability to apply knowledge of types of computer softeware 2) Computer
networks.3)Information and coding theory

Indicative Contents
Hala Y il giaal)

Hardware
Word

Excel

22




Power point
network

security

Learning and Teaching Strategies

bl 5 aladl) i) i

Strategies

Group Assignment, Quizzes and Final Exam: Quizzes will be based on the
material covered in class. This material comes from a variety of sources and may
go beyond the information covered in the text. Quizzes and the final exam will
typically consist of both quantitative and qualitative questions. In all quizzes or
final exam you will need to show all work on quantitative problems. Pay
attention to significant figures. Group assignments will be open book, note and
neighbor. The quizzes will be closed book, notes and neighbor. Assignments that
cannot be read or are not presented in a professional engineering style will not
receive credit. Final exam will be comprehensive.

2.Grading:

*Plagiarism: Plagiarism is a serious offense and will not be tolerated. Plagiarism
will result in a zero for the assignment.

*Due dates will be given in class. Late papers may be accepted but will be docked
10% per day, including weekends and starting immediately following class.
Students with excused absences will be given a reasonable amount of time to
catch up on their work with no penalty. No assignments will be accepted after
the solution been returned or posted, whichever occurs first.

*Group work: Unless stated otherwise, you are allowed to work in groups and
can submit one assignment for the group. For some assignments, you will be
required to work in groups. A common grade will be given on group
assignments.

23




Student Workload (SWL)

Gl il 5l Jaal

Structured SWL (h/sem)

Juadll JUA QlUall adatiall ol jal) Jasl)

Unstructured SWL (h/sem)

Juadll A lUall alaiiall pe ol jal) Jasl)

62 Structured SWL (h/w) 4
b saul alldall alsiiall ol jall Jaall
Unstructured SWL (h/w)

38 3

Lo sal alldall alaiiall el jall Jaall

Total SWL (h/sem)

Joadl) JI Ul ISl 5l Jas

100

Module Evaluation

A Al 3alal) ?4:\9.1
Time/Nu Relevant Learning
- Weight (Marks) Week Due S

Quizzes 2 10% (10) 5,10 LO#1,2,10and 11
Formative Assignments 2 10% (10) 2,12 LO#3,4,6and 7
assessment Projects / Lab. 1 10% (10) Continuous

Report 1 10% (10) 13 LO#5,8and 10
Summative Midterm Exam 2 hr 10% (10) 7 LO#1-7
assessment Final Exam 2hr 50% (50) 16 All
Total assessment 100% (100 Marks)

Delivery Plan (Weekly Syllabus)
bl o sl Zleidl)

Material Covered

Week 1 | Introduction

Week 2 | Computer Fundamentals

Wweek 3 | Classification of Computers

Week 4 | Computer Components

Week 5 | Factors that must be Considered when buying a Computer
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Week 6 | Computer Safety

Week 7 Software Licenses

Week 8 Malware

Week 9 Computer Viruses

Week 10 | Computer Damage to Health

Week 11 | Operating Systems

Week 12 | Introduction to Operating Systems Windows 7

Week 13 | Some Common Situations & Setting in Windows 7

Week 14 | Introduction

Week 15 | Computer Fundamentals

Week 16 | Classification of Computers

Delivery Plan (Weekly Lab. Syllabus)
D8Rl e gl mleial)

Material Covered

Week 1 Introduction to Windows

Week 2 | Work with icons

Week 3 use windows

Week 4 | files and folders

Week 5 | Accessories

Week 6 | The main interface of Microsoft Word / general settings

Week 7 | Texts/graphics/tables

Week 8 | Dealing with slides and creating presentations (power point)

Week 9 | Backgrounds and Themes / Transition Effects / Animations tab

Week 10 | Slide Show/Print and Presentation Tab

Week 11 | Dealing with Microsoft Office Excel

Week 12 | Mathematical and arithmetic functions

Week 13 | Statistical functions
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Week 14 | Boolean/conditional function ( IF)

Week 15 | COUNTIF,VLOOKUP Function

Week 16 | Preparatory week before the final Exam

Learning and Teaching Resources
Lﬁ)ﬂ\} (Ja:\j\ JJLAA

Available in the
Text
Library?
"What is Computer Science? - Computer Science. The
Required Texts University of York". www.cs.york.ac.uk. Retrieved June 11, Yes
2020.
"Computer science pioneer Samuel D. Conte dies at 85".
Recommended Texts | Purdue Computer Science. July 1, 2002. Retrieved Yes
December 12, 2014.
Websites
Grading Scheme
Group Grade _paadl) Marks (%) | Definition
A - Excellent Dbl 90 - 100 Outstanding Performance
B - Very Good [SENRTEN 80 -89 Above average with some errors
(S:;c-elsgo(;iroup C - Good L 70-79 Sound work with notable errors
D - Satisfactory Lo gia 60 - 69 Fair but with major shortcomings
E - Sufficient Jsia 50-59 Work meets minimum criteria
Fail Group FX - Fail (Aallaall 28) ol ) | (45-49) More work required but credit awarded
(0-49) F - Fail il (0-44) Considerable amount of work required

Note: Marks Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for example a mark
of 54.5 will be rounded to 55, whereas a mark of 54.4 will be rounded to 54. The University has a policy NOT to
condone "near-pass fails" so the only adjustment to marks awarded by the original marker(s) will be the automatic
rounding outlined above.
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MODULE DESCRIPTION FORM
a:h.u\)ﬂ\ 2aLall LJ.;A} CJ)AJ

Module Information
:Lu.u\JJl\ 3alall QL\LA)&’.A

Module Title Arabic Language Module Delivery
Module Type Support X Theory
Module Code UNI116 [ Lecture
O Lab
ECTS Credits 3 O Tutorial
O Practical
SWL (hr/sem) 75
O Seminar
Module Level UGl Semester of Delivery 1
Administering Department Chemical College Engineering
Module Leader e-mail
Module Leader’s Acad. Title Module Leader’s Qualification Ph.D.
Module Tutor - e-mail -
Peer Reviewer Name - e-mail -
Scientific Committee Approval ]
15/06/2023 Version Number 1.0
Date
Relation with other Modules
LAY gl ) ol gall ae A8
Prerequisite module - Semester -
Co-requisites module - Semester -
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Module Aims, Learning Outcomes and Indicative Contents

L5 Y1 il ginall g alail) il g gl Hal) 5ol Calaa

Module Aims

Jaud ol salall Calaal

15 AL 5 1 eV iy e S g el G410y 0 A (0 L) 5

sl D& 2y Jaal 5l (e Sl U] (gl pracadl) laill 5,08 yyshai Y
Aall A il el al) oY) agh it Y

A ) A e Gl YISV 7 ks paadll e il dan g g

Module Learning
Outcomes

Al ol salall aladl] s y3a

Al @l adl e Jeast 88 GlUall ¢ 6K f salall 038 u p3 (e elgBYL (i yigy
LS i Ay salll lall Bl gy GalalY) (e de sane o) 08 ae Ugdd 5l Joal sl o 508 )
Al 1 5)3) Sy e e G pally

‘;cJ}M\@S}M\Lm\}&p}j\wb:ﬂﬁ\}AJEM\S)JM\@J\JJ\A;‘Qb).ls]\ Y
e JS giuli g Ll ga Sl gladll

AoV Ay el ac) gl 3 el ) 50 Canlie JS5 AU 5 sl e 500y

Y elaal (5 Caulia JS8 A0S e s pall ¢

Indicative Contents
Lol LY il siaall

dxal e (el 0) Wl sl s ¥ 5 & slaall s aalall Jladl 5 o el 5 o prall clgaladl 5 ARSI dnal ya
iass giall 8 el cJaagll g adadll Ol Jan o(Dlelu 0) Lol Jlad¥Wl 3ali ) dpe jill iladall
(Dlelu 0) da sidall Ul 5 ada g yall £l (el 0) dladl) g Apan¥) el ((Slelu 0) 2 il Gldle 4
asall e zila o(@lele 0) sall il sl (el 0) il g de 30 Jlad¥) 5 daulill o jal)

£ ) A padly o) A0S Al Abialc (Aol 1 0) Ay jadly LS b Aaili eladl ((lelu ) +) Ay el
(Rl

Learning and Teaching Strategies

sl g abeil) il i

Strategies

e 8ol i) 38 Lgiat (sa s aleil il jae Caseny aineall sl e Wil Al il o 58
Jaall C¥laa 3 sl aglloninsd die Zallall Aailly Lgalds Al slae 5 ALl 2y galll el
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allall 5 a8 il oY) 5 DY) 5 cae ) sl A 5 A ) pealic A3 e (o pall IS Lyl S
Al Gl LS Lgdds Jaal ill

Student Workload (SWL)
ldall ol 5all Jaal)

Structured SWL (h/sem) 3 Structured SWL (h/w) 5
Juadl) 34 ClUall el ol Hall Jaall Lo saul calldall alaiiall ol 5all Jaall

Unstructured SWL (h/sem) 43 Unstructured SWL (h/w) 3
dhadl) I QU Jdatidl) e ol all Jasl) Lo sasl calldall aliiall e ol 5ol Jaall

Total SWL (h/sem) 25

Juaill JSa Uall S ol 53l Jeal

Module Evaluation

ol ) 3oLl
Time/Nu Relevant Learning
. Weight (Marks) Week Due .

Quizzes 2 30% (30) 6,11 LO#1-4
Formative Assignments 2 10% (10) 4,10 LO#1-4
assessment Projects / Lab. - - - -

Report/lab. - - - -
Summative Midterm Exam 2 hr 10% (10) 7 LO#1-4
assessment Final Exam 5 hr 50% (50) 16 LO#1-4
Total assessment 100% (100 Marks)

Delivery Plan (Weekly Syllabus)

bl e sl Zleiall

Material Covered
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Week 1 Lell sal g ya¥) 5 & canll 5 alall Jladl 5 ¢ sinall 5 o yrall (Lgabiad] 5 AalS)) daal 4o
Week 2 slaw¥) s JadWh 3ali il dae ) Gladlall 2aa) o
Week 3 b il el 5 cddans giall 3 el cJaa gl 5 adadll ) jan
Week 4 Aledl) g drans¥) Jaall
Week 5 da gisall Ul g dda g yall Ll
Week 6 doaxiall 5 A P Jladyl g Aaulill Cag yall
Week 7 BLaaYU g yaally sall Gajmy 5 saall g jall Cl g
Week 8 A 2l e gpaill (e 3l
Week 9 (Gl Al Jaal 65) A o) [ gl (0 3Ll
Week 10 AL A dails eladl
Week 11 (Gl o yall Jual 53) 4D 8 Al o laal]
Week 12 (Gl o yall sl 53) 4D 8 Al o laal]
Week 13 A yally Ll 40T Ayl A
Week 14 (Gl papall Jacal 55) A el yy Nl 20T Ayl 3]
Week 15 (bl papall Jaal 55) A ol yy Nl 24U Ayl 3]
Week 16 dan) e

Learning and Teaching Resources
U"‘e,)'ﬁj\} eﬂaﬂ\ JJLAA

Text Available in the Library?

Required Texts

o

e oDV g i pall g sadl) (oY) (o gimall A ad) dadl) B )

Y.

LY VEYY Ban d grd) Ay al) ASlaal) Bl N ¢ amall g (dad 4 5 ISV dall) SIS

£

Recommended Texts

Websites -
Grading Scheme
Group Grade _paail) | Marks (%) ‘ Definition
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A - Excellent Ll 90-100 Outstanding Performance

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

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

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

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

MODULE DESCRIPTION FORM
Al Al Balall Coua g 3 gad

Module Information
gs..u.u\)l“ 3aldl) C_)LAJL.A

Module Title Mathematics 11 Module Delivery
Module Type Basic learning activities O Theory
Module Code ENG121 (X1 Lecture
ECTS Credits 6 O Lab

X1 Tutorial
SWL (hr/sem) 150 O Practical

O Seminar
Module Level UGl Semester of Delivery 2
Administering Department College
Module Leader Dr. Baleegh Saud Alobaid e-mail Baleegh.saud@mu.edu.iq
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Module Leader’s Acad. Title Lecturer Module Leader’s Qualification Ph.D.

Module Tutor

e-mail

Peer Reviewer Name

e-mail

Scientific Committee Approval

Date

Version Number 1.0

Relation with other Modules

DAY Agusl 5l 3 sall ae 28|

Prerequisite module

ENG111 Semester 1

Co-requisites module

None Semester

Module Aims, Learning Outcomes and Indicative Contents

40L5 Y1 il ginall g alail) il 5 gl ) 3oLl Calaa

Module Aims

Al Hal) salall Calaal

The course will cover the materials : Functions and Graphs, Identifying
Functions; Even & Odd Functions, Functions and Graphs, Combining Functions;
Shifting and Scaling Graphs, Trigonometric Functions, limits and continuity,
One-Sided Limits and Limits at Infinity. Differentiation Rules, integration,
applications of integrals, Applications of Derivatives.

Module Learning
Outcomes

Al ol salall aladl) s Hia

e Describe mathematical ideas from multiple perspectives.

e Explain fundamental mathematical concepts or analyses of real-world
problems to non-mathematicians.

Indicative Contents
Lol ) ey sinall

FUNCTIONS AND GRAPHS
LIMITS AND CONTINUITY
DIFFERENTIATION
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APPLICATIONS OF DERIVATIVES
INTEGRATION
APPLICATIONS OF INTEGRAL

Learning and Teaching Strategies

bl 5 L] i) i

Strategies

Group assignments in the classroom, the students will practice solving some
questions; Homework, the students will practice solving questions on his/her
own.

Pop quizzes will cover the material previously discussed in class. The monthly
arranged exam will cover specific topics from the lectures. The final exam will
cover all materials which were discussed in class.

Student Workload (SWL)
Ul oyl Jesl

Structured SWL (h/sem) 62 Structured SWL (h/w) 4
Jeaill J3a Ul il ad 3l Jas L paud LAY ALl sl jall el

Unstructured SWL (h/sem) 28 Unstructured SWL (h/w) 6
Juadl) 34 Ul alaiidl) yee ol Al Jaal) Lo sad calldall alaiiall p ol 5ol Jaall

Total SWL (h/sem)

Jodl) JI U ISl 5l S

150

Module Evaluation

aﬂu\).ﬂ\ saldl) ?‘uﬂ
Time/Nu Relevant Learning
Weight (Marks) Week Due
mber Outcome
Quizzes 2 10% (10) 5,10 LO#1,2,10and 11
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Assignments 2 10% (10) 2,12 LO#3,4,6and7
Formative

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

Report 1 10% (10) 13 LO#5,8and 10
Summative Midterm Exam 2 hr 10% (10) 7 LO#1-7
assessment Final Exam 2hr 50% (50) 16 All
Total assessment 100% (100 Marks)

Delivery Plan (Weekly Syllabus)
Lﬁ)u\ L;_c},w‘ﬁ\ G\.@_Ld\

Material Covered

Week 1 | Differentiation Rules

Week 2 | Derivatives of Trigonometric Functions
Week 3 | Derivatives of Logarithmic Functions
Week4 | e gl

Week 5 | Applications of Derivatives

Week 6 | Minimum point

Week 7 | Maximum point

Week 8 Integration

Week 9 Definite integral

Week 10 | Indefinite integral

Week 11 | Methods of Integration

Week 12 | Integration by formula, integration by parts
Week 13 | Integration by substitution,

Week 14 | Trigonometric substitution

Week 15 | Applications of Definite Integrals

Week 16 | Matrix
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Learning and Teaching Resources
U’“.'?_)ﬂ\} eL_“d\ ‘)JLL.AA

Text

Available in the

Library?

Required Texts

Joel R. Hass, Maurice D. Weir, Thomas -
University Calculus Early Transcendentals- (2015).
Joel R. Hass, Christopher E Heil, Przemyslaw
Bogacki, Maurice D Weir, George B. Thomas,
University Calculus Early Transcendentals (4th
Edition) (2019).

James Stewart, Calculus, Early Transcendentals,
7th Edition Brooks Cole (2012)

Yes

Recommended Texts

Gilbert Strang, Edwin Herman, Calculus Volume 1
by OpenStax ( 2016)

Yes

Websites www.openstax.org/details/calculus-volume-1
Grading Scheme

Group Grade sl Marks (%) | Definition

A - Excellent Jkal 90 - 100 Outstanding Performance

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

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

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

Note: Marks Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for example a mark
of 54.5 will be rounded to 55, whereas a mark of 54.4 will be rounded to 54. The University has a policy NOT to
condone "near-pass fails" so the only adjustment to marks awarded by the original marker(s) will be the automatic
rounding outlined above.
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http://www.openstax.org/details/calculus-volume-1

MODULE DESCRIPTION FORM

Ao Hall Balel) Caa g CJ)AJ

Module Information
:Lb.n\‘).ﬂ\ saldll Q\A}l’.ﬁ

Module Title Chemistry Module Delivery
Module Type Basic X Theory
Module Code CHE122 [ Lecture
Xl Lab
ECTS Credits 6
O Tutorial
SWL (hr/sem) 150 O Practical
O Seminar
Module Level UGl Semester of Delivery 2
S Chemical ) _
Administering Department . , College Engineering
engineering
Module Leader Ali Salih Jafer e-mail Ali.salih@mu.edu.ig
Module Leader’s Acad. Title Lecturer Module Leader’s Qualification Master
Module Tutor Name (if available) e-mail E-mail
Peer Reviewer Name Name e-mail E-mail
Scientific Committee Approval
PP 01/06/2023 Version Number | 1.0

Date



mailto:Ali.salih@mu.edu.iq

Relation with other Modules

AN Al all ol gall ae A8

Prerequisite module None Semester

Co-requisites module None Semester

Module Aims, Learning Outcomes and Indicative Contents

40L5 Y1 by ginall g alil) il g gl Jal) salall Calaa

(@) Understand the concept of analytical chemistry.

(b) Understanding and calculating some properties of substances such as
equivalent weight and molecular weight.

(C) Knowing the methods and laws of calculating concentrations of substances
and the relationship between them.

(d) Understand the physical properties of materials and methods for their
calculation.

T T (e) Identify and calculate the acidity function

(f) Understand acids and bases and their equilibrium states.

Lol Al 3ald) Calaa
(9) Knowing about titration, its methods, and its importance.

(h) Understand weak acids, strong bases, and the resulting salts
()Knowledge the concept of organic chemistry

(j)Methods for naming organic compounds

(J)Knowledge of the physical and chemical properties of organic compounds

(K)Learn how to prepare organic compounds

(DKnow the chemical reactions of organic compounds
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Module Learning
Outcomes

gyl Balall alall s e

1) the ability to apply knowledge of mathematics and chemical
processes, 2) the ability to calculate certain physical properties, 3) the
ability to recognize the properties of materials and their relationship
production and action, 4) the ability to recognize the acid function, its
importance and how to calculate it, 5) an understanding of professional
and ethical responsibility, 6) the ability to communicate effectively, 7)
the education necessary to understand the impact of an engineering
solution in a global, economic, environmental and societal context, and
8) the ability to Use the techniques, skills, and modern engineering tools
necessary for engineering practice.

(9) Understand the general organic chemistry

(10) Understand the alkanes

(11) Explain the alkenes

(12) Understand the alkynes

(13) Explain the halides alkyl

(14) Explain the cycloalkanes

(15) Understand the aromatic hydrocarbons

(16) Understand alcohols

(17) Understand aldehydes and ketones

(18) Understand the carboxylic acids

Indicative Contents
Lala LY il sisall

Introduction to Analytical Chemistry ,Equivalent weight, Mole ,Atomic weight
,Molecular weight ,Molarity and Normality and relation between them ,Density
and specific gravity ,Weight Percentage ,Acid — base equilibria and pH of
solutions

Expression of equilibrium constant in acidic and basic medium ,Calculation of
pH of aqueous solution ,salt of weak acid and strong base ,Analysis of samples
by titration with standard solution , Titration curves ,Gravimetric analysis.

Learn about organic chemistry in general, define it and classify it according to
its types and compounds.

Aliphatic compounds (alkanes, alkenes, alkynes), their chemical composition,
naming methods, physical properties, methods of preparation, and chemical
reactions.

cyclic compounds, their chemical composition, naming methods, physical
properties, methods of preparation and chemical reactions.

Aromatic compounds, their chemical composition, naming methods, physical
properties, methods of preparation, and chemical interactions..
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Alcohols, carboxylic acids, alkyl halides, aldehydes and ketones, their chemical
composition, naming methods, physical properties, preparation methods and
chemical reactions.

Learning and Teaching Strategies

adall ol Clliasi jind

Strategies

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

Student Workload (SWL)
Ul oyl Jesl

Structured SWL (h/sem)

Structured SWL (h/w)

77 . 5
Jeal) JDA Ul aliiall asd 5l Jasll L paudd lldall il sl yall Jaal
Unstructured SWL (h/sem) 7 Unstructured SWL (h/w) c
Juadl) J3A Ul alaiid) jae ol ol Jaal) Lo sal calldall alsiiall y ol 5ol Jaall

Total SWL (h/sem)

Juadll I8 Ll IS il 51 Jasl)

150

Module Evaluation
:\ﬁ""‘“,)ﬂ\ 3alall ru:\sﬁ

Time/Nu Relevant Learning
Weight (Marks) Week Due
mber Outcome
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Quizzes 2 10% (10) 5,10 LO #1-7
Formative Assignments 2 10% (10) 2,12 LO#1-7
assessment Projects / Lab. 1 10% (10) Continuous

Report 1 10% (10) 13 LO #1-7
Summative Midterm Exam 2 hr 10% (10) 7 LO#1-7
assessment Final Exam 2hr 50% (50) 16 All
Total assessment 100% (100 Marks)

Delivery Plan (Weekly Syllabus)
@bl e ) =gl

Material Covered

Week 1 Introduction of organic chemistry
Week 2 | Classification of organic chemistry compounds
Week 3 Alkanes, Alkenes , Alkynes and Alcohols
Week 4 | Aldehydes, Ketones
Week 5 | Carboxylic acids
Week 6 | Alkyls Halides
Week 7 | Cyclo alkanes
Week 8 | Aromatic compounds
Week 9 Introduction to Analytical Chemistry
Week 10 | Equivalent weight,Mole ,Atomic weight ,Molecular weight
Week 11 | Molarity and Normality , Chemical Stoichiometry
Week 12 | Density and specific gravity ,Weight Percentage
Acid — base equilibria and pH of solutions, Expression of equilibrium constant in acidic and
Week 13
basic medium
Week 14 | Calculation of pH of aqueous solution , salt of weak acid and strong base
Week 15 | Calculation of the pH of buffer solution, Titration curves : Direct titration and back titration
Week 16 Electromotive Force and Nernest Equation
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Delivery Plan (Weekly Lab. Syllabus)
DAl e gu) el

Material Covered
Week 1 Laboratory Tools
Week 2 Density and specific gravity
Week 3 Melting Point , Boiling Point
Week 4 Extraction , Sublimation
Week 5 Distillation , Recrystallization
Week 6 Preparation of Ethyl acetate , Preparation of Soap
Week 7 Preparation of Aspire , Cyclohexane
Week 8 Detection of active group
Week 9 Preparation of the solid solutions
Week 10 Preparation of solutions of a liquid substance of a certain concentration
Week 11 Determine the molarity of a secondary standard solution
Week 12 Calibration of a sulfuric acid solution of unknown concentration using a standard solution of
potassium hydroxide
Week 13 Determine the molarity of a mixture of hydroxide and sodium carbonate
Week 14 The acidity of vinegar, Titration of polyprotic acids (polybasic)
Week 15 Determine the concentration by Homer method , Volhard method and Fajan method
Learning and Teaching Resources
ol g (Ja_“d\ laa
- Available in the
Library?
Required Texts *Jonathan Clayden - Blackwell's Yes
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*Basic Principles of Analytical Chemistry, dr. Najat Juma

Saleh, University of Technology, Baghdad.

*John McMurry's Organic Chemistry

*Skoog A. Douglas ,"Fundamental of Analytical Chemistry ",8
Recommended Texts th edition ,Canada (2004) Yes
*Daniel C .Harris ,"Quantitative chemical Analysis", 6 th
edition , U.S. (2003).

Grading Scheme

Group Grade paal) Marks (%) | Definition

A - Excellent Dbl 90-100 Outstanding Performance

B - Very Good [RENRTEN 80 -89 Above average with some errors
(S:;tielsgoc;roup C - Good 2 70-79 Sound work with notable errors

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

E - Sufficient Jsie 50-59 Work meets minimum criteria
Fail Group FX - Fail (Aalladdl 28) ol | (45-49) More work required but credit awarded
(0-49) F - Fail cl (0-44) Considerable amount of work required

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

MODULE DESCRIPTION FORM
‘\_\u‘).ﬂ\ 3Ll L_.Q.\Aj CJ}AJ

Module Information
:\M\Jﬂ\ 3alall A_ﬂ.AjLux

Module Title Chemical Eng. Principle 11 Module Delivery

Module Type Core learning activity O Theory
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Module Code CHE123 BJ Lecture

O Lab
ECTS Credits 7 E Tutorial

O Practical
SWL (hr/sem) 175 0 Seminar
Module Level UGl Semester of Delivery 2
Administering Department College
Module Leader | Dr. Ahmed Hasan Ali e-mail dr.ahmedha@mu.edu.ig
Module Leader’s Acad. Title Prof. Module Leader’s Qualification Ph.D.
Module Tutor e-mail
Peer Reviewer Name e-mail
Scientific Committee Approval Version Number | 1.0
Date

Relation with other Modules
LAY gl all ol gall ae 48
Prerequisite module CHE113 Semester 1
Co-requisites module None Semester
Module Aims, Learning Outcomes and Indicative Contents
405 Y1 by ginall g alail) il g A Hal) salall Calaa

Module Aims

The module aims to teach students the basics of balancing matter and
energy, basic mathematical operations in chemical engineering, and train
them to develop their ability to solve problems in practice.

Al Hal) salall Calaal

Module Learning 1-In the successful complete of this module the students would be able
Outcomes to -
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Ao Hal) 3alall aladl) s 3

2-Know the conception of units , operating with units , dimensions ,
mole , density, concentration and pressure and to do their calculation.

3-Do materials and energy balance for processes.

4-Understand the conception of ideal gas and real gas and to do related

calculations.

Indicative Contents
Hala Y1l giaal)

Ideal gas

Real gas s:Compressibility

Real gases: Equations of state
Single-component Two-phase systems
(vapor pressure)

Energy: terminology, Concepts, and units
Introduction to Energy balances

For processes Without reaction
Calculation of Enthalpy changes
Applications of

Energy balance In the absence of chemical reactions

Learning and Teaching Strategies

a5 Ll i) i

Strategies

Class learning

Tutorial of problems solving.
Self-study.

Tests.

Workshops.

Student Workload (SWL)
Gallall sl all Jasl)

Structured SWL (h/sem) 62 Structured SWL (h/w) 4
Juadl) J3A ClUall el ol Hall Jaall Lo sasl calldall aliiall sl 5l Jaall

Unstructured SWL (h/sem) 113 Unstructured SWL (h/w) 76
Juadl) J3A QlUall alaiidd) yie ol Al Jaal) Lo sal alldall alaiiall ye ol jall Jaall '
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Total SWL (h/sem)
Sl JDa I QY a5l Jeal

175

Module Evaluation

Al Hall Balall ans
Time/Nu Weight (Marks) sl B Relevant Learning
mber Outcome
Quizzes 2 10% (10) 5,10 LO#1,2,10and 11
Formative Assignments 2 10% (10) 2,12 LO#3,4,6and7
assessment Projects / Lab. 1 10% (10) Continuous
Report 1 10% (10) 13 LO#5,8and 10
Summative Midterm Exam 2 hr 10% (10) 7 LO#1-7
assessment Final Exam 2hr 50% (50) 16 All
Total assessment 100% (100 Marks)

Delivery Plan (Weekly Syllabus)

bl o gl Zleiall
Material Covered
Week 1 | Gases
Week 2 | Vapors
Week 3 | Liquids and Solids.
Week 4 | ldeal Gas.
Week 5 | ldeal Gas.
Week 6 | Mixture of Ideal Gases.
Week 7 | Mixture of Ideal Gases.
Week 8 | Vapor Pressure
Week 9 | Mixture of Gas.
Week 10 | Examination
Week 11 | Saturated VVapor.
Week 12 | Partial Saturation And Humidity.
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Week 13 | Energy Balance.

Week 14 | Calculation of Thermal Content.
Week 15 | Examination

Week 16

U'“.'?)ﬂ\} ?L:\S\ JJLLA.A

Learning and Teaching Resources

Available in the
Text .
Library?
Required Texts Bas_lc p(|n0|ples and calculations in chemical Yes
engineering
Recommended Texts
Websites
Grading Scheme
Group Grade il Marks | pefinition
(%)
A - Excellent Jlal 90 - 100 Outstanding Performance
B - Very Good las s 80 -89 Above average with some errors
(SSUOC(_:elng?roup C - Good L 70-79 Sound work with notable errors
D - Satisfactory L gl 60 - 69 Fair but with major shortcomings
E - Sufficient Jsie 50 - 59 Work meets minimum criteria
Fail Group FX - Fail (Aslleall a8y ol | (45-49) More work required but credit awarded
(0-49) F — Fail il (0-44) Considerable amount of work required

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

Ao Hall Balel) Caa g CJ)AJ

Module Information

:Lun\‘).ﬂ\ saldll Q\A}l’.ﬁ

Module Title Human Rights and Democracy Module Delivery
Module Type Support X Theory
Module Code UNI124 O Lecture
ECTS Credits 3 O Lab

X Tutorial
SWL (hr/sem) 75 O Practical

O Seminar
Module Level UGl Semester of Delivery 2
Administering Department Chemical College Eng.
Module Leader dise derdi Guig e-mail
Module Leader’s Acad. Title M Module Leader’s Qualification Ph. D.

Module Tutor

e-mail

Peer Reviewer Name

Scientific Committee

e-mail

E-mail

Scientific Committee Approval
Date

15/06/2023

Version Number

1.0

Relation with other Modules

DAY Agual 5l 3 sall ae 8|
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Prerequisite module

None Semester

Co-requisites module

None Semester

Module Aims, Learning Outcomes and Indicative Contents

405 Y1 il ginall g alail) il g Al Hal) salall Calaa

Module Aims

Ao Al salall alaal

ALY 3 nll o2a gingd il ol 5 phall 5 Lt s (e o100l oY1 (3 sy S a5 ol iy yas
il 5 ol Wiy bl jlmalls a1 &y sband) i) 520 dlg] 5 & il Cilasinall 5 pusall e
‘ osandl Cilida ) )5

il e V) 5 chaniall ae) Lgtiadia s dl sal) Chladaiall Ji (e (35 G3a) g I sall ol e ol
Al i Ciline 3 oY)

Bl 5 iladaiall elli Calaal y lusy) A gall () 518 5 i) (§ sia dinal) dga Sall e clalaiall g0
¥ s Alan g ) yial skl i la ) 505 elas

Cililanally Aliaie dyida gl il il 5 pilall & ik o)) dsaall e L) (3 siad dleall Cllilaiall
(b sy Ayinall ik ) Cladaiall 4 o 55 (01 gall il 1) ) Clilanall o Al 5 4y ) ginal
Leilen 5 (358al) 038 (e plall i lusY)

lalaiall g0 Gy ) (s Aglan 5 ol jial) 3 daiial) LIS 55 e eal s il aaY) g0
Ol b 8 da Y

Gsin ol sial s Alen b Y] (5 sianal) ol alal) (5 shall e o) sus A sSal) cilaliiall 50
Sy

Ape i) Allaa) (g3l 5 Ledualds ISy Akl jiapall 48 Ll e g jadl 5 g Iyl s Sl g Jind) Jpmd

()

(Y
(¥

(¢

(o
(1

(v

Module Learning
Outcomes

Aol Hal) 3alall aladl) s 3

o QoY) B o 88l (e i (1 el 5 e sleall (e (Sae 5 ):s‘i_.“,_,yu 2)2a)
Gl 5 (e agale Los (358 (o aed Lo |58 jnl cagiln A Ll an] 5 Lealaa 5 Lgdlan ] 5 Lgn sga
rmanl Qi) agial 5 a8 5 agiad olad

Sl 5 A yral) saill Gl aal g Laa el paisal) agledll 5 513 alel) e 5 0l Ul L)
sty 8 g8a Jlae & dleadl 5 dpalall Claniuall e

O (3 s il a5 il s Jag 35 A Aigall AEMAY) il jlaall 5 il

liliadll 3 Al g i gl Ly gl ) 3 jualeall byl (e 30l8Y1 (5 5k Ao DUl Caldy)
(8 s Ailariall Adliaal) i jlaal) 5 il sleall Ao ¢ DY i agd i Ll 5 e Y1 5 V) sl
A g i) 8 e sdar Lo el 8 Loy g aallall i alBY) o Aaall Jlaally 483Dl <l ¢ g s
i) 3 s lalaia e

oln) 55 aedsin agd e (i) aelad Gl G sial Le |y llall Jaa 418a)

Ao sall Bladl (8 Akl jiasall 5 4 jall s Glady) (3 s8a Gk e Akl oy )3

sl Lages W 481 pall bl 5 Apadl) day i) 4 Lgiiana 3§ siall aal Al 50 (pe Ul (S
s (3 sia e seainy &y A A sl (380 sall Calldall 48 yra (e Db Y- . 0 Al MU

(O

Indicative Contents
Lol ) ey sinall

Larlatl) dlaal) (ad VL 5 acinall o gand Loy (3 s AE ayens
Alaall (5ol s Lelaalis U< Ayl jaaall 38 i) e a yall g g laY) 5 il 5 Jaall Junis
delaialy)

48




Learning and Teaching Strategies

sl 5 abeil) il i

Strategies

ALY g Ul o el dliall 5 Caalell i gall ) jualaall J15, 13) 5 jualsall oslad ()

ool \SE A58l (pa agiSai 55 e Cile sane ) U apndi @lld g glail) aladll (Y
o llay s QL) (3 s (3lati A G gf Ay (3hati Sl il shaall Lganal 1ay diliaal)
Caall ¢33 43S alal Lgidlia 5 Led sa sl 51 6y 5 Lelidas DUl

(3 sia Adlxial) AUSE) () Aud Hall ¢ g g Alall i je MR (e elldy Al Al jo (Y
| sllay o) e Ly sl IS (e DUl (e by 5 Apgiie o s ) g 3 (st
Al il saimy o (e g clgisalinn S el )l ] 5an s cla 528l 5 uadll

Student Workload (SWL)
Ul oyl Jesl

Structured SWL (h/sem) - Structured SWL (h/w) 5
Sl A Ul i) asl 5l Jaal) Lo pausd Ul aliial) ol ) Jasll

Unstructured SWL (h/sem) 43 Unstructured SWL (h/w) 3
el A Callall olsiial) pe sl jall Jaall Lo sondd Ll pliiiall e sl 5l Janll

Total SWL (h/sem)

Jomdl) PO U IS 5l Jas

75

Module Evaluation
ol ) B3l
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Time/Nu Relevant Learning
- Weight (Marks) Week Due E—
Quizzes 2 10% (10) 5,10 All
Formative Assignments 2 10% (10) 2,12 All
assessment Projects / Lab.
Report 2 20% (20) 6,12 All

Summative Midterm Exam 2 hr 10% (10) 7 All

assessment Final Exam 2hr 50% (50) 16 All

Total assessment 100% (100 Marks)

Delivery Plan (Weekly Syllabus)
Lﬁ)u\ = s GL@.LJ\
Material Covered
Week 1 i) (3 sis Aaale (Ll (5 gia g jat 8 Aadia
Week 2 Al gl a3 8 LYl B AaadBY) G sl 8 i) G5 Al 1 sall 8 Y (5 s
Week3 | Zipally o gl ) seanll 8 Sl B s ey shand) laal) (3 i) 3 sin el ) jlaal) 3 Glas) (5 sia
Week 4 Oy (358 palzall Gl yie V)
Week 5 Olaiy) (958a Cildyial
Week 6 Ol G sia cililaca (L) G5 sia dulas Jilus
Week 7 GV s e ol gl sludl
Week 8 i) G gia (58 5 L) (sl o AL Basiall e (Bl Y] G sia (il 5 Al sl (o 530
Week 9 (Lo md clgivanl _Lga sgia)dysall
Week 10 A pall il g el iy all o) il cdaladl iy jall ) gl 3l
Week 11 el () ol il e Gl (8 s g Aalad) iyl dalall il sall Jlae 8 o 5@ ) 50
Week 12 | ps¢idd (2ol skl (Ral) & jlmal) Gulal jaall o sgiel (Al shatl) el jaall iyt A Aeia
4 glanall LaY1) Adal jial)

Week 13 8 palaall g &all g o Il ) geanll 8 2okl jaanal)
Week 14 (b sianal) alaill ~lail dalall Lo g i) cdhal jiaall JISS]
Week 15 Gl 3 Jal jianll aUaill Gadas el all 3 gilal Lgas 5 UL o seda
Week 16 el Pl Al
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Delivery Plan (Weekly Lab. Syllabus)

DAl e gu) el

Material Covered

Week 1

Week 2

Week 3

Week 4

Week 5

Week 6

Week 7

Learning and Teaching Resources
U"‘e,)ﬁ\J (Jaﬂ\ JJLAA

Available in the

Text
Library?
Required Texts
Recommended Texts A G g dea HgiSall | Glusy) (358 No
Websites
Grading Scheme
Group Grade sl Marks (%) | Definition
A - Excellent Dlial 90 - 100 Outstanding Performance
B - Very Good [AENRTEN 80 - 89 Above average with some errors
(S:(;:(iels;oc)iroup C - Good B 70-79 Sound work with notable errors
D - Satisfactory L gl 60 - 69 Fair but with major shortcomings
E - Sufficient Jsia 50-59 Work meets minimum criteria
Fail Group FX - Fail (Aallaall 28) al ) | (45-49) More work required but credit awarded
(0-49) F — Fail il (0-44) Considerable amount of work required
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Note: Marks Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for example a mark
of 54.5 will be rounded to 55, whereas a mark of 54.4 will be rounded to 54. The University has a policy NOT to
condone "near-pass fails" so the only adjustment to marks awarded by the original marker(s) will be the automatic

rounding outlined above.

MODULE DESCRIPTION FORM

:\M\Jﬂ\ 3l Caia g Cdj.u

Module Information
M\Jﬂ\ saldll &_1\49‘933.4

Module Title English Language | Module Delivery
Module Type Support O Theory
Module Code UNI125 X Lecture

[ Lab
ECTS Credits 4 O Tutorial

O Practical
SWL (hr/sem) 100

O Seminar
Module Level UGl Semester of Delivery 2
Administering Department Chemical College Eng.
Module Leader Dr. Baleegh Saud Alobaid e-mail Baleegh.saud@mu.edu.iq
Module Leader’s Acad. Title Assistant Lecturer Module Leader’s Qualification PhD
Module Tutor - e-mail -
Peer Reviewer Name Scientific Committee | e-mail -
Scientific Committee Approval

= Version Number 1.0

Date
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Relation with other Modules

AN Al all ol gall ae A8

Prerequisite module

None Semester

Co-requisites module

None Semester

Module Aims, Learning Outcomes and Indicative Contents

A5 Y1 by ginall g alil) 2l g A al) salall Calaa]

Module Aims

Jaud Al salall Calaal

Here are some common module aims that should be considered:

1. Language Proficiency Development: The aim is to enhance students' overall
language proficiency in English. The module aims to help students build a solid
foundation in grammar, vocabulary, and pronunciation.

2. Communication Skills: The aim is to develop students' ability to communicate
effectively in various everyday situations and academic contexts.

3. Vocabulary Expansion: The aim is to expand students' vocabulary range. The
module focuses on introducing and reinforcing new words, idioms, and expressions
commonly used in spoken and written English.

4. Grammar Mastery: The aim is to reinforce and expand students' understanding of
English grammar structures. The module aims to provide systematic grammar
instruction, practice, and application in authentic contexts.

5. Independent Learning Skills: The aim is to develop students' ability to take
responsibility for their own learning and become independent language learners. The
module may include strategies and activities to foster self-directed learning, such as
setting learning goals, self-assessment, and using online resources.

Module Learning
Outcomes

guad ) 3oLl lal s e

1. Demonstrate improved listening skills by understanding main ideas,
specific details, and implicit information.

2. Display enhanced reading skills by comprehending and analyzing a range of
texts, such as articles, reports, short stories, and excerpts from academic
texts. Identify main ideas, supporting details, and implied meanings while
building vocabulary and reading fluency.

3. Expand vocabulary knowledge by acquiring new words, expressions, and
idiomatic phrases related to various topics. Apply vocabulary in context and
demonstrate an understanding of word meanings, synonyms, antonyms, and
collocations.
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Indicative Contents
Ll LY il siaall

Indicative content includes the following.
1. Vocabulary Building:
- Everyday vocabulary and expressions
- Vocabulary related to various topics such as family, hobbies, work, travel, etc.
- Vocabulary expansion through word families, synonyms, antonyms, and
collocations
2. Grammar:
- Review and reinforcement of basic grammar structures (present tenses, past tenses,
future tenses, etc.)
- Grammar practice through contextualized examples and exercises
3. Reading Skills:
- Reading and understanding short texts, articles, and stories
- Developing reading comprehension skills through exercises and questions
- Building reading speed and comprehension through practice
4. Writing Skills:
- Developing writing skills through guided writing activities
- Writing short paragraphs and essays on various topics
- Practicing sentence structure, paragraph organization, and coherence
5. Listening and Speaking Integration:
- Engaging in listening activities followed by discussion and oral responses
- Participating in group discussions and presentations

- Practicing listening and speaking skills in real-life situations

Learning and Teaching Strategies

palaill 5 alatl) liasi) i)

Strategies

1. Communicative Approach: Emphasize active communication in the target language
by encouraging students to use English in real-life situations and provide ample
opportunities for them to practice speaking and listening skills.

2. Task-Based Learning: Design tasks and activities that require students to use English
to complete meaningful and purposeful tasks.

3. Differentiated Instruction: Cater to the diverse learning needs and preferences of
students by employing varied instructional strategies. Provide a range of activities,
materials, and assessments to accommodate different learning styles, abilities, and
interests.
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4. Use of Technology: Integrate technology tools and resources to enhance language
learning.

5. Formative Assessment: Implement regular formative assessments such as quizzes,
presentations, group projects, and class discussions to monitor student progress and
provide timely feedback. Encourage self-assessment and reflection to promote learner

autonomy.
Student Workload (SWL)
lall ! Al Jaall
Structured SWL (h/sem) 3 Structured SWL (h/w) 5
Jhadll P Ul alaiial) ol Al Jasl) Lo saul calldall alaiiall ol 5l Jaall
Unstructured SWL (h/sem) 68 Unstructured SWL (h/w) 16
Juaill JDA Il aliiall e a5l Jaal L gl U il el 5l Jaa '
Total SWL (h/sem) 100
Gl & Ul IS ol Jeal

Module Evaluation
:\ﬁ""“bﬂ\ saldll (»;.1:\9.1

Time/Nu Relevant Learning
. Weight (Marks) Week Due Outcome

Quizzes 2 30% (10) 5,10 LO#1,2,10and 11
Formative Assignments 2 10% (10) 2,12 LO#3,4,6and 7
assessment
Summative Midterm Exam 2 hr 10% (10) 7 LO#1-7
assessment Final Exam 2hr 50% (50) 16 All
Total assessment 100% (100 Marks)
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Delivery Plan (Weekly Syllabus)
bl o sl Zleidl)

Material Covered

Week 1 Tenses ¢ Questions ¢ Using a bilingual dictionary e Social expressions 1

Week 2 Present tenses ¢ have/have got ¢ Collocation - daily life ¢ Making conversation

Week 3 Past tenses ® Word formation e Time expressions

Week 4 much/many - some/any e a few, a little, a lot of ® Articles ® Shopping e Prices

Week 5 Verb patterns 1, Future forms , Hot verbs , How do you feel?

Week 6 What ... like? « Comparatives and superlatives ® Synonyms and antonyms e Directions

Week 7 Mid-term Exam

Week 8 Present Perfect e for, since ® Adverbs, word pairs ® Short answers

Week 9 have (got) to - should/must. Words that go together e At the doctor's

Week 10 | Time clauses e if eHot verbs ¢ In a hotel

Week 11 | Verb patterns 2, manage to, used to -ed/-ing adjectives ¢ Exclamations

Week 12 | Passives, Verbs and nouns that go together, Notices

Week 13 | Second conditional ® might e Phrasal verbs ¢ Social expressions 2

Week 14 | Present Perfect Continuous ® Word formation e Adverbs e Telephoning

Week 15 | Past Perfect  Reported statements ¢ Saying goodbye

Week 16 | Preparatory week before the final Exam

Learning and Teaching Resources
w‘)dﬂ\‘g (‘Ja_'m JJLAAA

Available in the
Text
Library?

. New Headway Pre-Intermediate Student's Book, John and
Required Texts Yes
Liz Soars, Plus edition

A Self-study Grammar Book for Engineers, Sonia Oliver and
Recommended Texts No
Monica Soler

Websites https://elt.oup.com/student/headway/preint4/?cc=us&selLanguage=en
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Grading Scheme

Group Grade _paadl) Marks (%) | Definition

A - Excellent Ll 90-100 Outstanding Performance

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

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

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

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

MODULE DESCRIPTION FORM
Al Al Balall Caua g 3 gad

Module Information
Al 2} Balall ila slaa

Module Title Wo rkshops Module Delivery
Module Type Support O Theory
Module Code ENG126 X Lecture
. [ Lab

ECTS Credits 4 O Tutorial

XO Practical
SWL (hr/sem) 100

O Seminar
Module Level UGl Semester of Delivery 2




Administering Department Chemical College Eng.
Module Leader | Ali Samir e-mail ali.samir@mu.edu.iq
Module Leader’s Acad. Title Assistant Lecturer Module Leader’s Qualification M.Sc
Module Tutor - e-mail -
Peer Reviewer Name Scientific Committee | e-mail -
entifi ittee A |
Scientific Committee Approva Version Number 1.0
Date
Relation with other Modules

DAY Agual 5l 3 sall ae 28|
Prerequisite module None Semester
Co-requisites module None Semester

Module Aims, Learning Outcomes and Indicative Contents
45 )Y by ginall g alil) 2l g gl Jal) 5oLl Calaa
1. Develop an understanding of the importance of industrial safety in
workshop environments.
2. Teach the proper structure, organization, and formatting of technical
reports.

Module Aims 3. Provide hands-on experience in using lathes and milling for various
ot oLl il turning and shaping operations.
Al al) Balel) aa 4. Understanding welding processes fundamentals and techniques.

5. Familiarize students with different welding methods, such as arc
welding, MIG welding, and TIG welding.

6. exploring mechanical, electrical, and plumbing systems commonly
found in buildings.

7. Introduce students to the basics of carpentry and woodworking
techniques.
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Teach safe handling and operation of carpentry tools, such as saws,
planes, and chisels.

Module Learning
Outcomes

gyl oLl lal s e

N

Familiarize students with safety protocols, procedures, and equipment.
Develop the student’s skills to write engineering technical reports.
Develop skills in tool selection, workpiece setup, and achieving
dimensional accuracy.

Develop skills in welding joint preparation, welding bead formation,
and weld quality assessment.

Develop skills in reading and interpreting MEP drawings, schematics,
and specifications.

Develop skills in measuring, marking, cutting, joining, and finishing
woodwork projects.

Indicative Contents

Aol )Y oy il
Learning and Teaching Strategies
e:dz_“d\ 3 (,Ld&\ Claad) yil
1. Hands-on Practice: Provide suitable opportunities for students to engage in
hands-on practical exercises relevant to the workshop topic. This could
include operating workshop equipment, practicing techniques.
2. Demonstrate workshop processes, techniques, and safety procedures to the
students.
. 3. Offer guided instruction where students receive individual or small group
Strategies . . . -
guidance and feedback from instructors or experienced practitioners.
4. Encourage collaboration among students by assigning group projects or
activities that require teamwork.
5. Implement ongoing assessment methods, such as quizzes, practical

assessments, or project evaluations, to monitor students' progress and
provide opportunities for reinforcement and remediation.
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Student Workload (SWL)
Calldall ahyal) Jeal)

Structured SWL (h/sem) 47 Structured SWL (h/w) 3
Jhadll P Ul alaiial) ol Al Jasl) Lo sasl calldall aliiall asl 5l Jaall

Unstructured SWL (h/sem) 53 Unstructured SWL (h/w) 36
dhadl) P Ul i) e ol jall Jeall Lo sad calldall alsiiall e 5ol Jaall ’

Total SWL (h/sem)
Juadl) JI Ul ISl 5l Jaal

100

Module Evaluation

dul Hall 3alal) (1.1:\9.1
Time/Nu Relevant Learning
. Weight (Marks) Week Due NN

Quizzes 2 30% (10) 5,10 LO#1,2,10and 11
Formative Assignments 2 10% (10) 2,12 LO#3,4,6and?7
assessment
Summative Midterm Exam 2 hr 10% (10) 7 LO#1-7
assessment Final Exam 2hr 50% (50) 16 All
Total assessment 100% (100 Marks)

Delivery Plan (Weekly Syllabus)
Lg)b.d\ = s G\.@_Ld\

Material Covered

Week 1 Tenses ¢ Questions ¢ Using a bilingual dictionary e Social expressions 1

Week 2 Present tenses ¢ have/have got  Collocation - daily life ® Making conversation
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Week 3 Past tenses ® Word formation e Time expressions
Week 4 much/many - some/any e a few, a little, a lot of ® Articles ® Shopping ® Prices
Week 5 Verb patterns 1, Future forms , Hot verbs , How do you feel?
Week 6 What ... like? « Comparatives and superlatives ® Synonyms and antonyms e Directions
Week 7 Mid-term Exam
Week 8 Present Perfect o for, since ® Adverbs, word pairs ® Short answers
Week 9 have (got) to - should/must. Words that go together ¢ At the doctor's
Week 10 | Time clauses ¢ if eHot verbs ¢ In a hotel
Week 11 | Verb patterns 2, manage to, used to -ed/-ing adjectives ® Exclamations
Week 12 | Passives, Verbs and nouns that go together , Notices
Week 13 | Second conditional ® might e Phrasal verbs ¢ Social expressions 2
Week 14 | Present Perfect Continuous ¢ Word formation e Adverbs e Telephoning
Week 15 | Past Perfect ® Reported statements e Saying goodbye
Week 16 | Preparatory week before the final Exam
Learning and Teaching Resources
Available in the
Text
Library?
New Headway Pre-Intermediate Student's Book, John and
Required Texts ) o Yes
Liz Soars, Plus edition
A Self-study Grammar Book for Engineers, Sonia Oliver and
Recommended Texts No
Monica Soler
Websites https://elt.oup.com/student/headway/preint4/?cc=us&sellanguage=en
Grading Scheme
Group Grade _paail) Marks (%) | Definition
Success Group | A - Excellent Dl 90 - 100 Outstanding Performance
(50 - 100) B - Very Good [SENRTEN 80 -89 Above average with some errors

61



C - Good L 70-79 Sound work with notable errors

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

E - Sufficient Jsa 50-59 Work meets minimum criteria
Fail Group FX - Fail (Aallaall 28) ol ) | (45-49) More work required but credit awarded
(0-49) F - Fail sl (0-44) Considerable amount of work required

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

MODULE DESCRIPTION FORM

Tl ) B3 g 23 g

Module Information

gs..u.u\)l“ 3aldl) C'_a\.A)L.A

Module Title Engineering Mathematics | Module Delivery
Module Type Basic learning activities O Theory
Module Code CHE 211 X Lecture
ECTS Credits 4 O Lab

X Tutorial
SWL (hr/sem) 100 O Practical

O Seminar
Module Level uaGlli Semester of Delivery 3
Administering Department College
Module Leader Dr. Rafea Dakhil Hussein e-mail rafea.dakhil@mu.edu.iq
Module Leader’s Acad. Title Lecturer Module Leader’s Qualification Ph.D.
Module Tutor e-mail
Peer Reviewer Name e-mail
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Scientific Committee Approval

Date

Version Number 1.0

Relation with other Modules

6 AY) Agul 5l 3 sall ae 28|

Prerequisite module

ENG121 Semester 2

Co-requisites module

None Semester

Module Aims, Learning Outcomes and Indicative Contents

4L5 )Y by ginall g aleil) 2l g gl Hal) salall Calaa

Module Aims

Jaud ol salall Calaal

The course will cover the materials: Polar coordinates and Graphs, calculating area
and line in polar coordinates, double and triple integrals, vectors, partial derivatives,
series, sequences, differential equations, first and second order differential
equations and D-operator.

Module Learning
Outcomes

Al o) salall aladl) s H3a

* Recognize defferint techniques and new methods.

* Development of used models and the identification of assumptions, the
understanding of the limitations of models.

« Using both graphical and numerical methods.

Indicative Contents
Lal3 LY Gy sial)

Overview of Polar coordinates

Vectors

Partial Derivatives

Sequences and Series

First and second — order differential equations

Multiple integrals
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Learning and Teaching Strategies

sl g abeil) il i

Group assignments in the classroom, the students will practice solving some
questions; Homework, the students will practice solving questions on his/her

own.
Strategies . . . . . .

. Pop quizzes will cover the material previously discussed in class. The monthly
arranged exam will cover specific topics from the lectures. The final exam will
cover all materials which were discussed in class.

Student Workload (SWL)

clUall ol 5ol Jaall

Structured SWL (h/sem) 62 Structured SWL (h/w) 4
Jeadll A lUall aliiiall ol 5l Jasl) L saad Ul aliiiall d i Jasll
Unstructured SWL (h/sem) 38 Unstructured SWL (h/w) -6
daail) A Ul alitiall e sl Al Jaall L sand Calllall alaiidll yue aad ) Jaal) ’
Total SWL (h/sem) 100
Jeadl) A Qlall IS ) 5l Jas)

Module Evaluation

ol ) B3l
Time/Nu Relevant Learning
. Weight (Marks) Week Due Outcome
Quizzes 2 10% (10) 5,10 LO#1,2,10and 11
Formative Assighments 2 10% (10) 2,12 LO#3,4,6and 7
assessment Projects / Lab. 1 10% (10) Continuous
Report 1 10% (10) 13 LO#5,8and 10
Summative Midterm Exam 2 hr 10% (10) 7 LO#1-7
assessment Final Exam 2hr 50% (50) 16 All
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Total assessment 100% (100 Marks)

Delivery Plan (Weekly Syllabus)
bl o sl Zleial)

Material Covered

Week1 | Polar Coordinates

Week 2 | Areainthe plane

Week 3 | Area between polar curves

Week 4 | Length of a polar curve, Area of a surface of revolution
Week 5 | Vectors, The Dot product

Week 6 | Vector cross product, Lines and planes in Space
Week 7 Partial Derivatives, First-Order Partial derivatives
Week 8 | Second-order partial derivatives

Week 9 | The Chain Rule

Week 10 | Directional derivatives and Gradient vectors

Week 11 | Multiple integrals

Week 12 | Double integrals in cartesian form

Week 13 | Double integrals in polar form

Week 14 | Triple integrals in rectangular coordinates

Week 15 | Triple integrals in cylindrical coordinates

Week 16
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U’“.'?_)ﬂ\} ela_'m ‘)JLL.AA

Learning and Teaching Resources

Available in the
Text
Library?
e Thomas’ Calculus, Thirteenth Edition George B Thomas,
. Massachusetts Institute of Technology - 2013.
Required Texts Yes
¢ James Stewart, Calculus, Early Transcendentals, 7th
edition Brooks Cole (2012)
* Gilbert Strang, Edwin Herman, Calculus VVolume 1 by
Recommended Texts Yes
OpenStax ( 2016)

Websites Www.openstax.org/details/calculus-volume-1
Grading Scheme

Group Grade i) Marks (%) | Definition

A - Excellent Jkal 90 - 100 Outstanding Performance

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

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

E - Sufficient J e 50-59 Work meets minimum criteria
Fail Group FX - Fail (Allaal) 28) ol | (45-49) More work required but credit awarded
(0-49) F - Fail Q) (0-44) Considerable amount of work required

Note: Marks Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for example a mark
of 54.5 will be rounded to 55, whereas a mark of 54.4 will be rounded to 54. The University has a policy NOT to
condone "near-pass fails" so the only adjustment to marks awarded by the original marker(s) will be the automatic
rounding outlined above.
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http://www.openstax.org/details/calculus-volume-1

MODULE DESCRIPTION FORM

Ao Hall Balel) Caa g CJ)AJ

Module Information
:Lun\‘).ﬂ\ saldll Q\A}l’.ﬁ

Module Title Fluid Flow 1 Module Delivery
Module Type Core learning activity O Theory
Module Code CHE 212 X Lecture
ECTS Credits 6 @ Lab

X Tutorial
SWL (hr/sem) 150 O Practical

O Seminar
Module Level uall Semester of Delivery 3
Administering Department College
Module Leader Dr. Raid Tariqg Hade ALkhateeb e-mail dr.raidt@mu.edu.iq
Module Leader’s Acad. Title Prof. Module Leader’s Qualification Ph.D.
Module Tutor e-mail
Peer Reviewer Name e-mail

Scientific Committee Approval

Date Version Number 1.0
Relation with other Modules
DAY Agual 5l 3 sall ae 8|
Prerequisite module Semester
Co-requisites module None Semester
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Module Aims, Learning Outcomes and Indicative Contents

Ll Y iy sinall g alacll il g Al Hall salall Calaal

Module Aims

Jaul Al salal) Calaal

(a) Understand the concept of fluid flow.

(b) Explain the physical properties of fluid.

(c) Understand the dimensional analysis methods.

(d) Explain the barometer and piezometer devices.

(e) Explain the types of manometers.

(f) Understand the types of flow.

(g) Understand the flow visualization.

(h) Understand the methods of describing fluid motion.

(i) Explain the concepts of the Bernoulli s equation and its applications.

(m) Solve problems involving physical properties of fluid, dimensional analysis,
barometer and piezometer devices, types of manometers, types of flow, flow
visualization, fluid motion, the total energy line and hydraulic grade line,
applications of Bernoulli s equation.

Module Learning
Outcomes

Aol Hal) 3alall aladl) s 3

1-Demonstrate comprehensive and detailed knowledge to understanding of the
concepts of fluid flow to improve the ability of chemical engineers to
communicate verbally with scientific societies to visualize and explain work in
a more sophisticated way

2- Developing their ability in analysis and use of modern laboratory equipment
and software to operate several types of units of fluid flow.

3- Developing their ability to conduct applied research that can contribute in
serving the community.

4- Apply the above understanding to the analysis and designs of different unit
operations.

5-Developing their ability to collecting informational resources and
understanding of professional ethics to be influential engineers in society.

Indicative Contents
Lol ) ey sinall

Overview of fluid flow
physical properties of fluid and dimensional analysis
Pressure and fluid statics

Bernoulli s equation and Energy equations
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Fluid kinematics and Piping Networks

Turbomachinery

Learning and Teaching Strategies

sl g abeil) il i

Strategies

2. Group Assignment, Quizzes and Final Exam: Quizzes will be based on the
material covered in class. This material comes from a variety of sources and
may go beyond the information covered in the text. Quizzes and the final exam
will typically consist of both quantitative and qualitative questions. In all
quizzes or final exam you will need to show all work on quantitative problems.
Pay attention to significant figures. Group assignments will be open book, note
and neighbor. The quizzes will be closed book, notes and neighbor.
Assignments that cannot be read or are not presented in a professional
engineering style will not receive credit. Final exam will be comprehensive.

3.Grading:

* Plagiarism: Plagiarism is a serious offense and will not be tolerated.
Plagiarism will result in a zero for the assignment.

 Due dates will be given in class. Late papers may be accepted but will be
docked 10% per day, including weekends and starting immediately following
class. Students with excused absences will be given a reasonable amount of
time to catch up on their work with no penalty. No assignments will be
accepted after the solution been returned or posted, whichever occurs first.

» Group work: Unless stated otherwise, you are allowed to work in groups and
can submit one assignment for the group. For some assignments, you will be
required to work in groups. A common grade will be given on group
assignments.

4. Course Grade: Extra work will be given to individual students to improve
grades when possible. I will provide you with your overall grade after each exam.
All graded work will be used as a baseline for assigning grades. The following
rating will be used for grading.
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Student Workload (SWL)

Gllall i yall Jasl

Structured SWL (h/sem) 7 Structured SWL (h/w) c
Jmdl) I3 IR plaiall sl 5l Jaa e sl Al pBidl ) Jaa

Unstructured SWL (h/sem) 7 Unstructured SWL (h/w) c
dhadl) I QU Jdatidl) e ol all Jasll Lo sad calldall alsiiall p ol yall Jaall

Total SWL (h/sem) 150

Gl & lLall ISl al) Jaal

Module Evaluation

ol ) BaLal) s
Time/Nu Relevant Learning
. Weight (Marks) Week Due .

Quizzes 2 10% (10) 5,10 LO#1,2,10and 11
Formative Assignments 2 10% (10) 2,12 LO#3,4,6and 7
assessment Projects / Lab. 1 10% (10) Continuous

Report 1 10% (10) 13 LO#5,8and 10
Summative Midterm Exam 2 hr 10% (10) 7 LO#1-7
assessment Final Exam 2hr 50% (50) 16 All
Total assessment 100% (100 Marks)

Delivery Plan (Weekly Syllabus)

Lg)L:.J\ (= s G\.@_Ld\

Material Covered

Week 1 Introduction to Fluid flow
Week 2 Physical Properties of Fluids
Week 3 Important Laws
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Week 4

Dimensional Analysis

Week 5 Buckingham s Method

Week 6 Introduction to Fluid Statics

Week 7 Pressure Head

Week 8 Barometer and Piezometer for Pressure Measurement
Week 9 Types of Manometers

Week 10 | Introduction to Kinematics of Fluid
Week 11 | Fluid Visualization

Week 12 | Methods of Descripting Fluid Motion
Week 13 | Bernoulli Equation

Week 14 | Application of Bernoulli s Equation
Week 15 | Orifice Plate and Pitot tube

Week 16
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Delivery Plan (Weekly Syllabus)
D8Rl e g el

Material Covered

Week 1 | Bernoulli's Theorem Demonstration

Week 2 | Bernoulli's Theorem Demonstration

Week 3 | Flow through Venturi Meter (Obstruction Flowmeters)

Week 4 | Flow through Venturi Meter (Obstruction Flowmeters)

Week 5 | Orifice and Free Jet Flow

Week 6 | Orifice and Free Jet Flow

Week 7 | Determination of Coefficient of Velocity From Jet Trajectory
Week 8 | Determination of Coefficient of Velocity From Jet Trajectory
Week 9 | Determination of Coefficient of Discharge Under Constant Head
Week 10 | Determination of Coefficient of Discharge Under Constant Head
Week 11 | Determination of Coefficient of Discharge Under Varying Head
Week 12 | Determination of Coefficient of Discharge Under Varying Head
Week 13 | Hydrostatic Force on a Fully submerged plane surface

Week 14 | Hydrostatic Force on a Fully submerged plane surface

Week 15 | Exam
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Learning and Teaching Resources
wﬁ)dﬂ\} eLuM JJLJ.AA

Available in the
Text
Library?
-FLUID MECHANICS: FUNDAMENTALS AND APPLICATIONS by
Required Texts YUNUS A. CENGEL & JOHN M CIMBALA., McGraw-Hill Yes
Publisher, 2003, (1st Editions).
- Fundamentals of FLUID MECHANICS by BRUCE R.
MUNSON & DONALD F. YOUNG., John Wiley &
Recommended Texts | Sons, Inc., 2002, (4th Editions). Yes
- FLUID MECHANICS AND HYDRAULICS by Jack B.
Evett & Cheng Liu, McGraw-Hill Publisher, 1989.
Websites
Grading Scheme
Gila Hall blads
Group Grade _paadl) Marks (%) | Definition
A - Excellent Sl 90 - 100 Outstanding Performance
B - Very Good [SENRTEN 80 -89 Above average with some errors
Success Group -
(50 - 100) C - Good 2 70-79 Sound work with notable errors
D - Satisfactory Lo gl 60 - 69 Fair but with major shortcomings
E - Sufficient Jsie 50-59 Work meets minimum criteria
Fail Group FX - Fail (Aalleall 28) al ) | (45-49) More work required but credit awarded
(0-49) F - Fail Cl (0-44) Considerable amount of work required

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

Ao Hall Balel) Caa g CJ)AJ

Module Information
:Lun\‘).ﬂ\ saldll Q\A}l’.ﬁ

Module Title Physica] chemistry 1 Module Delivery
Module Type Core X Theory
Module Code CHE 213 O Lecture
ECTS Credits 6 B Lab

X Tutorial
SWL (hr/sem) 150 O Practical

O Seminar
Module Level uaGll Semester of Delivery 3

Administering Department

Type Dept. Code

College Type College Code

Module Leader

Anas Bdiwi Salman

e-mail

e-mail: dr.anas.bdiwi@mu.edu.iq

Module Leader’s Acad. Title Professor Module Leader’s Qualification Asst.Ph.D.
Module Tutor Name (if available) e-mail E-mail
Peer Reviewer Name Name e-mail E-mail
Scientific Committee Approval
enti ! pprov 01/06/2023 Version Number | 1.0
Date
Relation with other Modules
LAY gl all ol gall ae A8
Prerequisite module Semester
Co-requisites module Semester
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Module Aims, Learning Outcomes and Indicative Contents

40L5 Y1 il ginall g alail) il 5 gl Hal) solall Calaa

Module Aims

sl Hal) alall Calaal

This module will introduce students to undergraduate level physical chemistry. By the
end of this module students should have developed an understanding of important
physical chemistry concepts, and associated mathematical concepts, to enable them
to understand states of matter, chemical thermodynamics, kinetics

Module Learning
Outcomes

Al o) salell aladl] s H3a

1. Understand the effect of P, V, T and amount of matter on the idealised
behaviour of gases.

2. Use the ideal gas equation, understand the limitations of the ideal gas law
and discuss the real behaviour of gases.

3. Understanding the nature and classifications of processes and systems.
Explain and how to mathematically express entropy and its calculations.

Indicative Contents
2_3:1.& )‘;H | ,.\;AS“ )

Learning and Teaching Strategies

bl 5 bl i) i

Strategies

Lectures will deliver core content, providing students with the opportunity to acquire
the information to enhance their knowledge and understanding of basic
undergraduate-level physical chemistry. This will be complemented by tutorials to
allow students to apply this learning to specific exemplar problems. A coursework
assignment will provide students with an opportunity to apply the principles covered
by this module and explore chosen areas of interest using a range of literature sources.
Directed study will provide students with the opportunity to undertake guided reading
and to develop their own portfolio of learning to enhance transferable skills and
knowledge relating to evaluation of their own role and subject provision.
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Student Workload (SWL)

Gl il 5l Jaal

Structured SWL (h/sem)

Juadll P Qllall alatiall ol jall Jasl)

Structured SWL (h/w)

77 5

b saul alldall alsiiall ol jall Jaall

Unstructured SWL (h/sem)

Juadll A lUall alaiiall pe ol jal) Jasl)

Unstructured SWL (h/w)

73 5

Lo g Ul plasiall a5l Jas

Total SWL (h/sem)

Joadl) JIA Ul ISl 5l Jaa

150

Module Evaluation

ol ) 3al) s
Time/Nu Relevant Learning
- Weight (Marks) Week Due .

Quizzes 2 10% (10) 5,10 LO#1,2,10and 11
Formative Assignments 2 10% (10) 2,12 LO#3,4,6and 7
assessment Projects / Lab. 1 10% (10) Continuous

Report 1 10% (10) 13 LO#5,8and 10
Summative Midterm Exam 2 hr 10% (10) 7 LO#1-7
assessment Final Exam 2hr 50% (50) 16 All
Total assessment 100% (100 Marks)

Delivery Plan (Weekly Syllabus)
bl e sl Zleiall

Material Covered

Week 1 | Units and dimensions

Week 2 Fundamental concepts

Week 3 1st law of Thermodynamics
Week 4 2nd Laws of Thermodynamics
Week 5 | 1st month exam

Week 6 Entropy
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Week 7

Heat engines

Week 8 Gibbs Free Energy
Week 9 Clausius-Clapeyron equation
Week 10 | 2nd moth exam
Week 11 | Chemical Equilibrium
Week 12 | Chemical Reactions
Rate of Reaction Equations.
Week 13
Week 14 | Phase Equilibria in Ideal Solutions
Week 15 | Exame.
Week 16 | Preparatory week before the final Exam
Delivery Plan (Weekly Lab. Syllabus)
Ofdall e gl el
Material Covered
Week 1 Viscosity
Week 2 Heat of solution
Week 3 Density
Week 4 Determination the surface tension of water
Week 5 Mathmatical applications on surface tension of water
Week 6 Determination of specific heat
Week 7 Capillary rise and wet
Week 8 Exam.
Week 9 Calorimeter constant part |
Week 10 | Calorimeter constant part Il
Week 11 | Determination the reflective index
Week 12 | Distillation
Week 13 | Two component system
Week 14 | Three component system
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Week 15

Exam.

U’“.'?_)ﬂ\} eL_“d\ ‘)JLL.AA

Learning and Teaching Resources

Available in the

Text
Library?
Required Texts Physical Chemistry, Alberty. Yes
Recommended Texts Physical Chemistry, Atkins. No
Websites
Grading Scheme
Group Grade paal) Marks (%) | Definition
A - Excellent Dbl 90-100 Outstanding Performance
B - Very Good [AENRTEN 80 -89 Above average with some errors
(S:g(ielsgo(;roup C - Good 2 70-79 Sound work with notable errors
D - Satisfactory L sia 60 - 69 Fair but with major shortcomings
E - Sufficient Jsia 50-59 Work meets minimum criteria
Fail Group FX - Fail (Aalladdl 28) ol | (45-49) More work required but credit awarded
(0-49) F - Fail cl (0-44) Considerable amount of work required

Note: Marks Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for example a mark
of 54.5 will be rounded to 55, whereas a mark of 54.4 will be rounded to 54. The University has a policy NOT to
condone "near-pass fails" so the only adjustment to marks awarded by the original marker(s) will be the automatic
rounding outlined above.
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MODULE DESCRIPTION FORM
afju\)dj\ 2aLall L_l.u.AJ CJ)AJ

Module Information
:Lun\‘).ﬂ\ saldll Q\A}l’.ﬁ

Module Title Chemical Eng. Principle 111 Module Delivery
Module Type Core learning activity O Theory
Module Code CHE 214 o ere
ECTS Credits 6 Tutorial

O Practical
SWL (hr/sem) 150 O Seminar
Module Level UGl Semester of Delivery 3
Administering Department College
Module Leader | Dr. Ahmed Hasan Ali e-mail dr.ahmedha@mu.edu.ig
Module Leader’s Acad. Title Prof. Module Leader’s Qualification Ph.D.
Module Tutor e-mail
Peer Reviewer Name e-mail
SDif:tific Committee Approval Version Number | 1.0

Relation with other Modules
DAY Agual 5l 3 sall ae 28|

Prerequisite module CHE123 Semester 2
Co-requisites module None Semester
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Module Aims, Learning Outcomes and Indicative Contents

Ll Y il sinall g abeill il g Al Hal) salall Calaal

Module Aims

Jaul Al salal) Calaal

The module aims to teach students the basics of balancing
matter and energy, basic mathematical operations in chemical
engineering, and train them to develop their ability to solve
problems in practice.

Module Learning
Outcomes

Aol Hal) 3alall aladl) s 3

5- In the successful complete of this module the students would
be able to :

6- Know the conception of units , operating with units ,
dimensions , mole , density, concentration and pressure and
to do their calculation.

7- Do materials and energy balance for processes.

8- Understand the conception of ideal gas and real gas and to do
related calculations.

Indicative Contents

Ideal gas

Real gas s:Compressibility

Real gases: Equations of state
Single-component Two-phase systems
(vapor pressure)

Energy: terminology, Concepts, and units
Introduction to Energy balances

For processes Without reaction
Calculation of Enthalpy changes
Applications of

Energy balance In the absence of chemical reactions

80




Learning and Teaching Strategies

sl g abeil) il i

Class learning

Tutorial of problems solving.
Self-study.

Tests.

Workshops.

Strategies

Student Workload (SWL)
Ul ) Jeall

Structured SWL (h/sem) 62 Structured SWL (h/w) 4
Jhadl) A Ul i) ol Al Jasl) L saul calldall alsiiall sl 5all Jaall
Unstructured SWL (h/sem) a8 Unstructured SWL (h/w) 6
daail) A llall alatiall e sl Al Jaall b sand Calllall alaiidll yue aad ) Jaal)

Total SWL (h/sem) 150

Jaadl) A Qllall IS ) 5 Jaal

Module Evaluation

Al Hal) 3alal) PRtty
Time/Nu i Relevant Learning
Weight (Marks) Week Due
mber Outcome
Quizzes 2 10% (10) 5,10 LO#1,2,10and 11
Formative Assignments 2 10% (10) 2,12 LO#3,4,6and7
assessment Projects / Lab. 1 10% (10) Continuous
Report 1 10% (10) 13 LO#5,8and 10
Summative Midterm Exam 2 hr 10% (10) 7 LO#1-7
assessment Final Exam 2hr 50% (50) 16 All
Total assessment 100% (100 Marks)
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Delivery Plan (Weekly Syllabus)

bl o sl Zleial)
Material Covered
Week 1 | Gases
Week 2 | Vapors
Week 3 | Liquids and Solids.
Week 4 | Ideal Gas.
Week 5 | Ideal Gas.
Week 6 | Mixture of Ideal Gases.
Week 7 | Mixture of Ideal Gases.
Week 8 | Vapor Pressure
Week 9 | Mixture of Gas.
Week 10 | Examination
Week 11 | Saturated Vapor.
Week 12 | Partial Saturation And Humidity.
Week 13 | Energy Balance.
Week 14 | Calculation of Thermal Content.
Week 15 | Examination
Week 16

Learning and Teaching Resources
w‘)dﬂ\‘g (‘Ja_'m JJLAAA

Text

Available in the
Library?

Required Texts

Basic principles and calculations
chemical engineering

in

Yes

Recommended Texts

Websites
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Grading Scheme

Group Grade o) Marks Definition
(%)

A - Excellent Sl 90 - 100 Outstanding Performance

B - Very Good laa s 80 -89 Above average with some errors
(Ssuocc_:elsgo()Broup C - Good SRS 70-79 Sound work with notable errors

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

E - Sufficient J e 50-59 Work meets minimum criteria
Fail Group FX - Fail (bl 28) oy | (45-49) More work required but credit awarded
(0-49) F — Fail ) (0-44) Considerable amount of work required

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

MODULE DESCRIPTION FORM
duwly I Baledl Casog 73900

Module Information
Ao Hall saladl il slaa

Module Title Engineering Statistics Module Delivery
Module Type Basic X Theory
Module Code ENG215 & Lecture
ECTS Credits 4 O Lab
x] Tutorial
SWL (hr/sem) 100 O Practical
O Seminar
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Module Level uaGli Semester of Delivery 3

Administering Department Chemical College Engineering
Module Leader Zahraa Abbas Khudhair e-mail Zahraa.abbas@mu.edu.iq
Module Leader’s Acad. Title Teacher Assistant Module Leader’s Qualification Ms.c.
Module Tutor - e-mail E-mail
Peer Reviewer Name e-mail E-mail
Scientific Committee Approval
B 15/06/2023 Version Number | 1.0
Date
Relation with other Modules
LAY Al 5ol o sall ae 48]l
Prerequisite module None Semester
Co-requisites module Semester
Module Aims, Learning Outcomes and Indicative Contents
LolanYl Olgisally platll g5l g Ayl Bkl Lol
1. Definition of the basic concepts in statistics.
Knowledge of the tools and methods used in the descriptive statistics
Module Aims represented in the collecting data methods , the questionnaire , tabular

Ayl 83l Gl and graphical presentation of data.

3. The ability to make the necessary calculations to arrive at the various
metrics that highlight the basic characteristics of the phenomenon, such
as measures of central tendency, as well as measures of dispersion.

4. Understand the ideas of probability and the basic probability distributions

including discrete and continuous, simple regression and coloration —time

series(general trend equation) — index number
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5. Using appropriate statistical package (such as SPSS, Excel) to fit
mathematical models

Module Learning
Outcomes

Boled) @laidl Ol y3en
Aoy

1- Identify and understand the fundamental concepts in statistics

2- Familiarity with data scheduling and central trend calculators.

3- Gain an understanding of how to calculate the mean, median, and mode.

4- identify and understand the significance of probability and comprehend the
different ways of calculations.

5- Increase the student's ability to derive probabilities from normal distribution
tables.

6- recognize how to manipulate variables and find linear regressions or
correlation’s equations.

Indicative Contents
dyalan Yl bgisal!

Indicative content includes the following.

Description and Classification of Data[5 hr]

Frequency Distribution (Cumulative Frequency Distribution, Frequency Histogram,
Frequency Polygon, Frequency Curve and Relative Frequency)[15 hr]

Measurements of Central Tendency (Mathematical Mean, Mode, Geometric Mean and
Harmonic Mean) [15hr].

Measures of Dispersion (Standard Deviation, Variance, Coefficient of Variance, Range
and Mean Absolute Deviation)[15 hr]

Theory of Probability, [15 hr]
Permutation and Combination,[10 hr]
Statistical Probability Distributions (Poisson, Binomial and Normal) [15 hr]

, Sampling and Testing of Significant Chi-Square Distribution and Linear Correlation and
regression.[10 hr]

Learning and Teaching Strategies

bl 5 aladl) i) i

Strategies

The main strategy that will be adopted in delivering this module is as following:
1- Teaching through the pattern, whether it is the visual (verbal) pattern or the sensory
(kinetic) pattern.
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2- Education using mini-lessons, where the scientific curriculum is divided into main
ideas and then taught to the student in the form of successive lectures, and each
lecture deals with only one idea..

3- Cooperative learning where the students are divided into small groups and a specific
issue is presented to them and students are given the opportunity to solve this issue in
cooperation with each other.

¢- Adopting the method of delivering lectures and linking each topic with examples
from the reality of the statistician's work

0- practical exercises that are discussed by the students and solved during the lecture
and with the participation of all students in the division with the professor to give the
subject a kind of interaction.

Student Workload (SWL)
Ul oyl Jesl

Structured SWL (h/sem) 47 Structured SWL (h/w) 3
i)l I3 LUl @laziall gulylll Jass e gand Al eliziall gl Jasdl

Unstructured SWL (h/sem) 53 Unstructured SWL (h/w) 35
)l I3 LUl @latiall pe golyd! Jazell e gl llal) laniall & gl Jasdl '

Total SWL (h/sem)
Jradl] I3 Il U1 gyl Jodl

100

Module Evaluation
:\:xu\‘)ﬂ\ 3alal) ?“733'1

Time/Nu . Relevant Learning
Weight (Marks) Week Due
mber Outcome

Quizzes 2 10% (30) 5,11 LO#1, 2, ¢
Formative Assignments 2 10% (10) 3,10 LO#2,3,4,5
assessment Projects / Lab. - - -

Report - - -

Midterm Exam 2 hr 10% (10) 7 LO#1-0
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Summative
Jssessment Final Exam 3hr 50% (50) 16 All
Total assessment 100% (100 Marks)
Delivery Plan (Weekly Syllabus)
ngk.d\ = s G\.@_Ld\
Material Covered
Week 1 Introduction - Description and Classification of Data
Week 2 Frequency Distribution & Cumulative Frequency Distribution
Week 3
Frequency Histogram, Frequency Polygon & Frequency Curve and Relative Frequency,
Week 4
Week 5 Measurements of Central Tendency (Mathematical Mean, Mode, Geometric Mean and Harmonic
Week 6 Mean)
Week 7 Measures of Dispersion (Standard Deviation, Variance, Coefficient of Variance, Range and Mean
Week 8 Absolute Deviation)
Week 9
Theory of Probability
Week 10
Week 11 | Permutation and Combination
Week 12 | Statistical Probability Distributions
Week 13 | (Poisson Distribution, Binomial and Normal Distribution)
Week 14 | Sampling and Testing of Significant
Week 15 | Chi-Square Distribution and Linear Correlation and regression.
Week 16 | Preparatory week before the final Exam
Delivery Plan (Weekly Lab. Syllabus)
DRl e g el
Material Covered
Week 1
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Week 2

Week 3

Week 4

Week 5

Week 6

Week 7

Learning and Teaching Resources
U'“.'?)ﬂ\} ?L:\S\ JJLLA.A

Available in the
Text .
Library?
Required Texts YooV i g9z daud )90 0 - e . sbasdly ol Yes
Probability , Statistics And Decision For Civil Engineers
Recommended Texts o ] _ ] _ No
Statistics for Engineers, An introduction by S.J.Morrison

https://engineering.mu.edu.ig

Websites
Class Room / https://classroom.google.com/c/NjAzMjExMzkOMzM4?cjc=ucqzmw?2
Grading Scheme

Group Grade el Marks (%) | Definition

A - Excellent kel 90 - 100 Outstanding Performance

B - Very Good [BEgeve 80 -89 Above average with some errors
(S:;c_e:;o(;roup C - Good RVES 70-79 Sound work with notable errors

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

E - Sufficient Jgade 50-59 Work meets minimum criteria
Fail Group FX - Fail (Aol 08) Cly | (45-49) More work required but credit awarded
(0-49) F - Fail ol (0-44) Considerable amount of work required

Note: Marks Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for example a mark
of 54.5 will be rounded to 55, whereas a mark of 54.4 will be rounded to 54. The University has a policy NOT to
condone "near-pass fails" so the only adjustment to marks awarded by the original marker(s) will be the automatic
rounding outlined above.
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MODULE DESCRIPTION FORM
Al ) B3] g 23 g

Module Information
:Lu.u\JJM 3alall QLA)&’.A

Module Title Pollution Module Delivery
Module Type Suport or related learning activity ® Theory
Module Code CHEZ216 [X] Lecture
Lab

ECTS Credits 4 .

O Tutorial

O Practical
SWL (hr/sem) 100

O Seminar
Module Level uall Semester of Delivery 3

s Chemical ) )
Administering Department . . College Engineering
engineering

Module Leader Ali Salih Jafer e-mail Ali.salih@mu.edu.iq
Module Leader’s Acad. Title Lecturer Module Leader’s Qualification Master
Module Tutor Name (if available) e-mail E-mail
Peer Reviewer Name Name e-mail E-mail
Scientific Committee Approval
D;te " A 12/06/2023 Version Number | 1.0
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Relation with other Modules

LAY Al Hall ol gall ae 8

Prerequisite module None Semester

Co-requisites module None Semester

Module Aims, Learning Outcomes and Indicative Contents

40L5 Y1 by ginall g alil) il g gl Jal) salall Calaa

To reach the general course goals, specific objectives were developed for each
section of material that describe the concepts that | consider most critical for you to
take from this course:

1- Understand the concept of environment and the eco system

Module Aims

) 2- Learn about the atmosphere, its layers and components, and their impact on the
Al Hal) salall Calaal Earth

3- Learn about air pollutants and how to treat them
4- Learn about water pollution and water treatment methods

5- Learn about renewable energy sources, their advantages and disadvantages

(a) Understand the environment and pollution .

(b) Understand the greenhouses and climate change and global warming
Module Learning (c) Explain the acid rain

Outcomes (d) Understand the air pollution

(e) Explain the air purifications

(f) Explain water pollution

Aol Hal) 3alall aladl) s 3 (g) Understand the water treatment

(h) Understand the renewable energy

Indicative Contents Indicative content includes the following.
3ol Y1 iy giaall
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Definition of pollution, environmental pollutants, sources of pollution, types of
pollution, the ecosystem, the impact of climate on the environment, and the effect of
acid rain.

air pollution

Learn about air pollution, its types, pollutants, dry and wet treatment methods, and
other methods

Water Pollution

Learn about water pollution, types of pollutants, and methods of water treatment
Alternative Energy

Learn about alternative energy, its types, and the benefits and disadvantages of each

one

Learning and Teaching Strategies

bl 5 Ll i) i

Strategies

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

Student Workload (SWL)
ldall ol 5all Jaall

Structured SWL (h/sem) - Structured SWL (h/w) 5
Jeaadll I3 lUall i) ) jal) Jasl) Lo soudd alUall alsinall ud 5l Jaal

Unstructured SWL (h/sem) 68 Unstructured SWL (h/w) 16
Seadll J3A lUall alaiiad) e sl Jeal Lo soud allall alsiiall e asd jall Jasll '

Total SWL (h/sem)

Joadl) JI Ul ISl 5l Jas

100
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Module Evaluation

Al )l Balall ans
Time/Nu Relevant Learning
- Weight (Marks) Week Due P
Quizzes 2 20% (20) 5,10 LO 1-7
Formative Assignments 2 10% (10) 2,12 LO 1-7
assessment Projects / Lab.
Report 1 10% (10) 13 LO 1-7
Summative Midterm Exam 2 hr 10% (10) 7 LO 1-7
assessment Final Exam 3hr 50% (50) 16 All
Total assessment 100% (100 Marks)
Delivery Plan (Weekly Syllabus)
bl o gl Zleiall
Material Covered

Week 1 Introduction of Environment pollution

Week 2 | Types of pollution

Week 3 | Climate change and greenhouse effect

Week 4 | Acid rain

Week 5 | Air pollution

Week 6 | Dry collection

Week 7 First monthly exam

Week 8 | Wet Collection scrubbers

Week 9 | The fabric filter and EPA

Week 10 | Water pollution

Week 11 | Water treatment

Week 12 | Renewable energy

Week 13 | Hydroelectricity + wind power

Week 14 | Solar energy

Week 15 | Second monthly exam
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Week 16 | Preparatory week before the final Exam

U’“.'?_)ﬂ\} ela_ﬂ\ J.JL;A.A

Learning and Teaching Resources

Available in the

Text .
Library?
Required Texts Environmental Pollution - S.M. Shafi No
4th Edition
Recommended Texts No

The Science of Environmental Pollution

Grading Scheme

Group Grade el Marks (%) | Definition

A - Excellent Dlial 90 - 100 Outstanding Performance

B - Very Good las 2w 80 - 89 Above average with some errors
(S:(;:(ielsgoG)roup C - Good B 70-79 Sound work with notable errors

D - Satisfactory L sia 60 - 69 Fair but with major shortcomings

E - Sufficient Jsie 50-59 Work meets minimum criteria
Fail Group FX - Fail (Allaal) 28) ol | (45-49) More work required but credit awarded
(0-49) F - Fail Q) (0-44) Considerable amount of work required

Note: Marks Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for example a mark
of 54.5 will be rounded to 55, whereas a mark of 54.4 will be rounded to 54. The University has a policy NOT to
condone "near-pass fails" so the only adjustment to marks awarded by the original marker(s) will be the automatic
rounding outlined above.
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MODULE DESCRIPTION FORM
a:h.u\)ﬂ\ BJLAS‘ LJ.;A} CJ)AJ

Module Information
:Lun\‘).ﬂ\ saldll QuJSM

Module Title Engineering Mathematics 11 Module Delivery
Module Type Basic learning activities O Theory
Module Code CHE 221 X Lecture
ECTS Credits 5 O Lab

X Tutorial
SWL (hr/sem) 125 O Practical

O Seminar
Module Level UGlI Semester of Delivery 4
Administering Department College
Module Leader Dr. Rafea Dakhil Hussein e-mail rafea.dakhil@mu.edu.iq
Module Leader’s Acad. Title Lecturer Module Leader’s Qualification Ph.D.
Module Tutor e-mail
Peer Reviewer Name e-mail
IS)(Z::tific Committee Approval Version Number 1.0

Relation with other Modules
DAY Agual 5l 3 sall ae 8|

Prerequisite module CHE211 Semester 3
Co-requisites module None Semester
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Module Aims, Learning Outcomes and Indicative Contents

Ll Y iy sinall g alail) il g Al Hall salall Calaal

Module Aims

Jaud ol salall Calaal

The course will cover the materials: Polar coordinates and Graphs, calculating area
and line in polar coordinates, double and triple integrals, vectors, partial derivatives,
series, sequences, differential equations, first and second order differential
equations and D-operator.

Module Learning
Outcomes

gyl Bolall alal s e

« Explain mathematical ideas from multiple perspectives

« Explain fundamental mathematical concepts or analyses of real-world
problems to non-mathematicians and their applications.

Indicative Contents
Ll LY il siaall

Overview of Polar coordinates

Vectors

Partial Derivatives

Sequences and Series

First and second — order differential equations

Multiple integrals

Learning and Teaching Strategies

sl g abesil) il i

Strategies

Group assignments in the classroom, the students will practice solving some
questions; Homework, the students will practice solving questions on his/her
own.

Pop quizzes will cover the material previously discussed in class. The monthly
arranged exam will cover specific topics from the lectures. The final exam will
cover all materials which were discussed in class.

95




Student Workload (SWL)
Ul il yall Jeal

Structured SWL (h/sem) - Structured SWL (h/w) 4
Juadl) J3A ClUall Jdaiidd) ol Hall Jaall L saul alldall alsiiall ol 5l Jaall

Unstructured SWL (h/sem) 63 Unstructured SWL (h/w) 49
dhadl) I QU Jdatidl) e ol all Jasll Lo sad calldall alsiiall p ol yall Jaall '

Total SWL (h/sem)

125
Jomdl) JI& U ISl 51 Jas

Module Evaluation

ol ) BaLal) s
Time/Nu Relevant Learning
. Weight (Marks) Week Due .

Quizzes 2 10% (10) 5,10 LO#1,2,10and 11
Formative Assignments 2 10% (10) 2,12 LO#3,4,6and 7
assessment Projects / Lab. 1 10% (10) Continuous

Report 1 10% (10) 13 LO#5,8and 10
Summative Midterm Exam 2 hr 10% (10) 7 LO#1-7
assessment Final Exam 2hr 50% (50) 16 All
Total assessment 100% (100 Marks)

Delivery Plan (Weekly Syllabus)

S ) (= s GL@_&A\
Material Covered
Week 1 | Sequences
Week 2 Series, Geometric series
Week 3 | Combining series, the integral test, comparison tests
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Week 4 Differential equations

Week 5 First order D.E., Separable D.E.

Week 6 Homogeneous D.E.

Week 7 Exact D.E.

Week 8 Linear D.E.

Week 9 Bernoulli D.E

Week 10 | Second - order Differential Equations

Week 11 | Initial value and Boundary value problems

Week 12 | Nonhomogeneous Linear Differential Equations

Week 13 | Solving nonhomogeneous D.E by the Method of undetermined coefficient

Week 14 | Solving nonhomogeneous D.E by the Method of Variation of Parameters

Week 15 | Higher order differential equations (D operator)

Week 16

Learning and Teaching Resources
u.u..g).ﬁ.“j ?L.ﬂ‘ J.JLLAA

Available in the
Text
Library?
e Thomas’ Calculus, Thirteenth Edition George B Thomas,
. Massachusetts Institute of Technology - 2013.
Required Texts Yes
¢ James Stewart, Calculus, Early Transcendentals, 7th
edition Brooks Cole (2012)
* Gilbert Strang, Edwin Herman, Calculus VVolume 1 by
Recommended Texts Yes
OpenStax ( 2016)
Websites www.openstax.org/details/calculus-volume-1
Grading Scheme
Group Grade sl Marks (%) | Definition
Success Group A - Excellent Dbl 90-100 Outstanding Performance
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http://www.openstax.org/details/calculus-volume-1

(50 - 100) B - Very Good [SENRTEN 80 -89 Above average with some errors

C - Good L 70-79 Sound work with notable errors

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

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

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

MODULE DESCRIPTION FORM

:\M\Jﬂ\ 3l Caia g Cdj.u

Module Information
:\m\)ﬂ\ saldll &_1\49‘933.4

Module Title Fluid Flow 11 Module Delivery
Module Type Core learning activity O Theory
Module Code CHE 222 Xl Lecture
ECTS Credits 6 & Lab

X Tutorial
SWL (hr/sem) 150 O Practical

O Seminar
Module Level uaGll Semester of Delivery 4
Administering Department College
Module Leader Dr. Raid Tarig Hade ALkhateeb e-mail dr.raidt@mu.edu.iq
Module Leader’s Acad. Title Prof. Module Leader’s Qualification Ph.D.
Module Tutor e-mail
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Peer Reviewer Name

e-mail

Scientific Committee Approval

Date

Version Number 1.0

Relation with other Modules

LAY Al all ol gall ae A8

Prerequisite module

CHE212 Semester 3

Co-requisites module

None Semester

Module Aims, Learning Outcomes and Indicative Contents

4L )Y by ginall g aleil) il g A )al) salall Calaa

Module Aims

Al Hal) alall Calaal

(a) Explain the basic Concepts of the general energy equation.

(b) Explain the basic Concepts of fluid flow in pipes.

(c) Explain the basic Concepts of piping networks.

(d) Explain the basic Concepts of turbomachinery.

(e) Explain the basic Concepts of Pump Performance.

(f) Explain the basic Concepts of turbines.

(m) Solve problems involving general energy equation, fluid flow in pipes,
piping networks, turbomachinery, Pump Performance and turbines.

Module Learning
Outcomes

Aol Hal) 3alall aladl) s 3

1-Preparing chemical engineer, that of being able to take a fundamental
understanding of the physical universe and apply it to solve practical problems
in a way that is both effective and elegant.

2- Developing their ability to understand the behavior of fluid under various
forces and at different atmospheric conditions, and to select the proper fluid for
various application.

3- Builds their critical thinking skills by emphasizing the thought processes that
lead to model development.

4- Developing their ability to understanding of the assumptions and limitations
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of the theories used in fluid flow.

5- Demonstrate their ability to conduct applied research and collect
informational resources including data and evaluate these resources to solve
practical problems in fluid flow.

Indicative Contents
Ll LY il siaall

Overview of fluid flow

physical properties of fluid and dimensional analysis
Pressure and fluid statics

Bernoulli s equation and Energy equations

Fluid kinematics and Piping Networks

Turbomachinery

Learning and Teaching Strategies

adlail) ol Ca g jind

Strategies

2. Group Assignment, Quizzes and Final Exam: Quizzes will be based on the
material covered in class. This material comes from a variety of sources and
may go beyond the information covered in the text. Quizzes and the final exam
will typically consist of both quantitative and qualitative questions. In all
quizzes or final exam you will need to show all work on quantitative problems.
Pay attention to significant figures. Group assignments will be open book, note
and neighbor. The quizzes will be closed book, notes and neighbor.
Assignments that cannot be read or are not presented in a professional
engineering style will not receive credit. Final exam will be comprehensive.

3.Grading:

* Plagiarism: Plagiarism is a serious offense and will not be tolerated.
Plagiarism will result in a zero for the assignment.

« Due dates will be given in class. Late papers may be accepted but will be
docked 10% per day, including weekends and starting immediately following
class. Students with excused absences will be given a reasonable amount of
time to catch up on their work with no penalty. No assignments will be
accepted after the solution been returned or posted, whichever occurs first.
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» Group work: Unless stated otherwise, you are allowed to work in groups and
can submit one assignment for the group. For some assignments, you will be
required to work in groups. A common grade will be given on group
assignments.

4. Course Grade: Extra work will be given to individual students to improve
grades when possible. I will provide you with your overall grade after each exam.
All graded work will be used as a baseline for assigning grades. The following
rating will be used for grading.

Student Workload (SWL)

Gallall i yall Jasl

Structured SWL (h/sem) 7 Structured SWL (h/w) c
Juaill I allall liiall sl Jaal e g Ul alaiall sl ol Jas

Unstructured SWL (h/sem) 7 Unstructured SWL (h/w) c
Jomdl) YA QU pliall el 51 Jaal Lo poud CHLY il el ) (Janl

Total SWL (h/sem) 150

Gl 38 Ll IS 5l Jaal

Module Evaluation

Al Hal) 3alal) (‘;.1739.1
Time/Nu Relevant Learning
- Weight (Marks) Week Due Outcome

Quizzes 2 10% (10) 5,10 LO#1,2,10and 11
Formative Assignments 2 10% (10) 2,12 LO#3,4,6and 7
assessment Projects / Lab. 1 10% (10) Continuous

Report 1 10% (10) 13 LO#5,8and 10
Summative Midterm Exam 2 hr 10% (10) 7 LO#1-7
assessment Final Exam 2hr 50% (50) 16 All
Total assessment 100% (100 Marks)
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Delivery Plan (Weekly Syllabus)
bl o sl Zleidl)

Material Covered

Week 1 Introduction to fluid in Pipes
Week 2 The Entrance Region

Week 3 Streamline and turbulent flow in Packed column.
Week 4 Laminar Flow

Week 5 Turbulent Flow

Week 6 Energy Equation

Week 7 Minor Energy Loss

Week 8 Major Energy Loss

Week 9 Energy Transfer by Work

Week 10 | Energy Analysis of study Flow
Week 11 | Introduction to Turbomachinery
Week 12 | Hydraulic Grade and Energy Line
Week 13 | Pump Performance

Week 14 | Vaper pressure and cavitation
Week 15 | Pump in Series

Week 16
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Delivery Plan (Weekly Syllabus)
D8Rl e g el

Material Covered

Week 1 | Hydrostatic Force on a Fully submerged plane surface

Week 2 | Hydrostatic Force on a Fully submerged plane surface

Week 3 | Energy Losses In Pipes

Week 4 | Energy Losses In Pipes

Week 5 | Flow over weirs (flow over a rectangular notch)

Week 6 | Flow over weirs (flow over a rectangular notch)

Week 7 | Flow over triangular wires

Week 8 | Flow over triangular wires

Week 9 | Discharge coefficient for rectangular notch

Week 10 | Discharge coefficient for rectangular notch

Week 11 | Determine the characteristics of open channel flow over a triangular (vee) notch
Week 12 | Determine the characteristics of open channel flow over a triangular (vee) notch
Week 13 | Determining the centre of gravity of the pontoon

Week 14 | Determining the centre of gravity of the pontoon

Week 15 | Exam
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Learning and Teaching Resources
wﬁ)ﬂ\} eLuM J.JL.AA

Available in the
Text
Library?
-FLUID MECHANICS: FUNDAMENTALS AND APPLICATIONS by
Required Texts YUNUS A. CENGEL & JOHN M CIMBALA., McGraw-Hill Yes
Publisher, 2003, (1st Editions).
- Fundamentals of FLUID MECHANICS by BRUCE R.
MUNSON & DONALD F. YOUNG., John Wiley &
Recommended Texts | Sons, Inc., 2002, (4th Editions). Yes
- FLUID MECHANICS AND HYDRAULICS by Jack B.
Evett & Cheng Liu, McGraw-Hill Publisher, 1989.
Websites
Grading Scheme
Gila Hall blads
Group Grade paal) Marks (%) | Definition
A - Excellent Sl 90-100 Outstanding Performance
B - Very Good [AENRYEN 80 -89 Above average with some errors
Success Group -
(50 - 100) C - Good L 70-79 Sound work with notable errors
D - Satisfactory Lo gl 60 - 69 Fair but with major shortcomings
E - Sufficient Jsie 50-59 Work meets minimum criteria
Fail Group FX - Fail (Aallaall 28) ol ) | (45-49) More work required but credit awarded
(0-49) F - Fail cl (0-44) Considerable amount of work required

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

Ao Hall Balel) Caa g CJ)AJ

Module Information
:Lun\‘).ﬂ\ saldll Q\A}l’.ﬁ

Module Title Physica] chemistry 11 Module Delivery
Module Type Core & Theory
Module Code CHE 223 O Lecture
ECTS Credits 6 B Lab
X Tutorial
SWL (hr/sem) 150 O Practical
O Seminar

Module Level

uall

Semester of Delivery

Administering Department

Type Dept. Code

College Type College Code

Module Leader

Anas Bdiwi Salman

e-mail

e-mail: dr.anas.bdiwi@mu.edu.iq

Module Leader’s Acad. Title Professor Module Leader’s Qualification Asst.Ph.D.
Module Tutor Name (if available) e-mail E-mail
Peer Reviewer Name Name e-mail E-mail
Scientific Committee Approval
enti ! pprov 01/06/2023 Version Number | 1.0
Date
Relation with other Modules
LAY gl all ol gall ae A8
Prerequisite module CHE213 Semester 3
Co-requisites module Semester
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Module Aims, Learning Outcomes and Indicative Contents

40L5 Y1 il ginall g alail) il 5 gl Hal) solall Calaa

Module Aims

sl Hal) alall Calaal

This module will introduce students to undergraduate level physical chemistry. By the
end of this module students should have developed an understanding of important
physical chemistry concepts, and associated mathematical concepts, to enable them
to understand states of matter, chemical thermodynamics, kinetics

Module Learning
Outcomes

gyl Baball alal) s e

Understanding reversible reactions and its related calculations.
Understanding and calculation of equilibrium constant.

Understanding and mathematically expressing the chemical reaction kinetics.
Understanding the effect of temperature on the reaction rate constant.

L 0N WU

Understanding and application of Clausisus and Clausius-Clapeyron equations

Indicative Contents
Ll LY il siaall

Learning and Teaching Strategies

paladll 5 alatl) liasi) i)

Strategies

Lectures will deliver core content, providing students with the opportunity to acquire
the information to enhance their knowledge and understanding of basic
undergraduate-level physical chemistry. This will be complemented by tutorials to
allow students to apply this learning to specific exemplar problems. A coursework
assignment will provide students with an opportunity to apply the principles covered
by this module and explore chosen areas of interest using a range of literature sources.
Directed study will provide students with the opportunity to undertake guided reading
and to develop their own portfolio of learning to enhance transferable skills and
knowledge relating to evaluation of their own role and subject provision.
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Student Workload (SWL)

Gl il 5l Jaal

Structured SWL (h/sem)

Juadll JUA QlUall adatiall ol jal) Jasl)

Unstructured SWL (h/sem)

Juadll A lUall alaiiall pe ol jal) Jasl)

77 Structured SWL (h/w) s
b saul alldall alsiiall ol jall Jaall
Unstructured SWL (h/w)

73 5

Lo g Ul plasiall a5l Jas

Total SWL (h/sem)

Joadl) JI Ul ISl 5l Jas

150

Module Evaluation

ol ) 3al) s
Time/Nu Relevant Learning
- Weight (Marks) Week Due .

Quizzes 2 10% (10) 5,10 LO#1,2,10and 11
Formative Assignments 2 10% (10) 2,12 LO#3,4,6and 7
assessment Projects / Lab. 1 10% (10) Continuous

Report 1 10% (10) 13 LO#5,8and 10
Summative Midterm Exam 2 hr 10% (10) 7 LO#1-7
assessment Final Exam 2hr 50% (50) 16 All
Total assessment 100% (100 Marks)

Delivery Plan (Weekly Syllabus)
bl e sl Zleiall

Material

Week 1 Phase Equilibria in non-Ideal Solutions.Covered
Week 2 Electrochemical Equilibrium.

Week 3 Surface Thermodynamics

Week 4 Experimental Gas Kinetics

Week 5 1st month exam
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Week 6

Viscosity of Liquids.

Week 7 Electrical Conductance
Week 8 Mid exam
Week 9 Electrical units
Week 10 | Faraday’s law of electrolysis
Week 11 | Specific and equivalent conductance

Measurement of electrolytic
Week 12
Week 13 | conductance
Week 14 | Electrolytes
Week 15 | Strong and weal electrolytes
Week 16 | Preparatory week before the final Exam

Delivery Plan (Weekly Lab. Syllabus)
ofdall e g el

Material Covered
Week 1 Adsorption
Week 2 Desorption
Week 3 Determination of the thermodynamic functions
Week 4 Determination the molecular weight of the solutions
Week 5 Exam.
Week 6 Saponification of ethyl acetate with different concentrations
Week 7 | The effect of the presence of the catalyst on the fragmentation rate of hydrogen peroxide
Week 8 A kinetic study of an acid catalyzed reaction
Week 9 Determination of the solubility of benzoic acid in water
Week 10 | Exam.
Week 11 | Heat of neutralization for a weak acid and a strong base
Week 12 | Heat neutralization for a strong acid and a strong base
Week 13 | Methyl acetate hydrolysis
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Week 14

Heat of Reaction Measurement

Week 15

Seminares

Learning and Teaching Resources
wﬁ)dﬂ\} eLuM JJLJ.AA

Available in the

Text
Library?
Required Texts Physical Chemistry, Alberty. Yes
Recommended Texts Physical Chemistry, Atkins. No
Websites
Grading Scheme
Group Grade sl Marks (%) | Definition
A - Excellent Jlal 90 - 100 Outstanding Performance
B - Very Good [AENRTEN 80 - 89 Above average with some errors
(S:(;:(ielsgoG)roup C - Good B 70-79 Sound work with notable errors
D - Satisfactory Lo gl 60 - 69 Fair but with major shortcomings
E - Sufficient J e 50-59 Work meets minimum criteria
Fail Group FX - Fail (Allaal) 28) ol | (45-49) More work required but credit awarded
(0-49) F - Fail Q) (0-44) Considerable amount of work required

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

Ao Hall Balel) Caa g CJ)AJ

Module Information

:Lun\‘).ﬂ\ saldll Q\A}l’.ﬁ

Module Title Computer Prog ramming Module Delivery
Module Type Suport or related learning activity O Theory
Module Code UNI224 X Lecture
. O Lab

ECTS Credits 4 O Tutorial

O Practical
SWL (hr/sem) 100

O Seminar
Module Level UGlI Semester of Delivery 4
Administering Department Chemical College Engineering
Module Leader Dawood Zahi Khutar e-mail dawoodzahi@mu.edu.iq
Module Leader’s Acad. Title Assistant Lecturer Module Leader’s Qualification MS.C

Module Tutor -

e-mail

Peer Reviewer Name

Scientific Committee | e-mail

Scientific Committee Approval

Date

Version Number

Relation with other Modules

DAY Agual 5l 3 sall ae 8|

Prerequisite module

UNI115

Semester 1

Co-requisites module

None

Semester
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Module Aims, Learning Outcomes and Indicative Contents

L5 Y1 il ginall g alail) il 5 gl Hal) salall Calaa

Module Aims 1. Learn the basics of programming
) 2. Understand how the program works
Al pal) Baball ilaa 3. Learn about the structure of the program and its components
4. Know the important commands to deal with functions
Module Learning
Outcomes The learner can write, design and implement a program in Visual Basic or MATLAB,

according to the required details

Al al) Balell aladl s y3a

Indicative content includes the following.
Using Files
Visual Basic controls (check box, radio button, list box)
Visual Basic controls (menu, Open File Dialog, combo box)
Visual Basic controls (Color Dialog, Print Form Component, Font Dialog Control)
Math Functions
Indicative Contents Multiple Forms
Aald Y Gl gisl) Introduction to Matlab
Matlab Programming Environment
Vectors & Vector Operations
Matrix & Matrix Operations
Matlab M-files

Interpolation

Function Discovery

Learning and Teaching Strategies

bl 5 aladl) i) i

. The study of the programming subject depends on interactive education, through
Strategies

discussion between the professor and the students, conducting quick and sudden
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required programs.

exams and direct questions, and focusing on the practical side on applying all the

Student Workload (SWL)

L sl 5l Jaal

Structured SWL (h/sem) 6 Structured SWL (h/w) 4
Juadl) J3A Ul el ol jall Jaall Lo sasl calldall aliiall sl 5l Jaall

Unstructured SWL (h/sem) 38 Unstructured SWL (h/w) 6
dhadl) P Ul i) e ol jall Jeall Lo sad calldall alsiiall el yall Jaall ’
Total SWL (h/sem) 100

Jaill IOl Sl pall Jas

Module Evaluation

sl ) 3oLl
Time/Nu Relevant Learning
. Weight (Marks) Week Due S
Quizzes 2 30% (10) 5,10 LO#1,2,10and 11
Formative Assignments 2 10% (10) 2,12 LO#3,4,6and7
assessment
Summative Midterm Exam 2 hr 10% (10) 7 LO#1-7
assessment Final Exam 2hr 50% (50) 16 All
Total assessment 100% (100 Marks)

Delivery Plan (Weekly Syllabus)

bl o sl Zleidl)

Material Covered
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Week1 | Using Files

week2 | Visual Basic controls (check box, radio button, list box)

week3 | Visual Basic controls (menu, Open File Dialog, combo box)
Visual Basic controls (Color Dialog, Print Form Component, Font Dialog

et controty

week5 | Math Functions

Week6 | Multiple Forms

Week 7 | Introduction to Matlab

week8 | Matlab Programming Environment

Week9 | Vectors & Vector Operations

Week 10 | Matrix & Matrix Operations

Week 11 | Matlab M-files

Week 12 | Interpolation

Week 13 | Function Discovery

Week 14 | Using Files

week 15 | Visual Basic controls (check box, radio button, list box)

week 16 | Visual Basic controls (menu, Open File Dialog, combo box)
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Delivery Plan (Weekly Syllabus)
sheal) e sl Zleiall

Material Covered

Week 1 Introduction to programming

Week 2 | Visual Studio (installation + interface)

Week 3 | Tools and properties

Week 4 | Writing codes

Week 5 Comments and events

Week 6 the condition

Week 7 loops

Week 8 Exam1l

Week 9 Introduction to MATLAB

Week 10 | matrices

Week 11 | operations on matrices

Week 12 | the condition

Week 13 | loops

Week 14 | Function drawing (2D)

Week 15 | Exam2

Learning and Teaching Resources
w‘)dﬂ\‘g (‘Ja_'m JJLAAA

Text

Available in the

Library?

Required Texts 2- Matlab step by step

1- Comprehensive programming in Visual Basic language.

Yes

Recommended Texts

Websites
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Grading Scheme

Group Grade _paadl) Marks (%) | Definition

A - Excellent Ll 90-100 Outstanding Performance

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

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

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

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

MODULE DESCRIPTION FORM
Al Al Balall Caua g 3 gad

Module Information
Al 2} Balall ila slaa

Module Title Properties of materials Module Delivery
Module Type Suport or related learning activity ® Theory
Module Code CHE 225 O Lecture
ECTS Credits 5 Ol Lab

Tutorial
SWL (hr/sem) 125 O Practical

O Seminar
Module Level uaGll Semester of Delivery 4
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Administering Department Type Dept. Code College Type College Code

Module Leader Ahmed Rajih Hassan Wetaify e-mail e-mail: ah.ra34@mu.edu.iq
Module Leader’s Acad. Title prof Module Leader’s Qualification Prof .dr.
Module Tutor Name (if available) e-mail E-mail

Peer Reviewer Name Name e-mail E-mail

;cai::tiﬁc Committee Approval 01/06/2023 Version Number | 1.0

Relation with other Modules

LAY Al all ol gall ae A8

Prerequisite module

Semester

Co-requisites module

Semester

Module Aims, Learning Outcomes and Indicative Contents

40L5 Y1 il ginall g alail) il 5 gl Hal) 3ol Calaa

Module Aims

Al Hal) salall Calaal

5.  The module aims to provide students with an understanding of the role of
statistical methodologies in economics through both the study of the theory
of probability and statistics, and hands-on practice using Excel with a variety
of data types.

Module Learning
Outcomes

Aol Hal) 3alall aladl) s 3

10. 1. Construct charts and calculate appropriate descriptive statistics to
summarise a data set

11. 2. Understand discrete and continuous random variable, their distributions
and moments

12. 3. Solve a range of problems involving probability

13. 4. Understand covariance, correlation, conditional probabilities and
conditional expectations
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14. 5. Conduct hypothesis tests and interpret their results
15. 6. Demonstrate the ability to utilise a software package (Excel and Stata) for a
range of statistical applications

Indicative Contents
Lals )W) Gy giaall

Learning and Teaching Strategies

sl g abeil) il i

This is an introductory module for 2nd year engineering students to the area of
Statistics. The course will introduce It covers all sectors and users, and introduces
modern and proven management principles in administering official statistics. The

Strategies strategy used in this course is outcome base learning. It is to test achievement of
learning outcomes and changing upon. including weekends and starting immediately
following class. Students with excused absences will be given a reasonable amount
of time to catch up on their work with no penalty

Student Workload (SWL)
luall ol Al Jaall

Structured SWL (h/sem) 47 Structured SWL (h/w) 3

Jadll P Qlall alatiall ol jall Jasl) L saul calldall alsiiall sl 5all Jaall

Unstructured SWL (h/sem) 28 Unstructured SWL (h/w) 55

Jadll P QlUall alatiall e ol jall Jeall Lo sasl alldall alsiiall e ol yall Jaall ’

Total SWL (h/sem) 125

Jadll P Qlall K i el o)

Module Evaluation
ol ) B3l

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

Delivery Plan (Weekly Syllabus)
@bl o ) Zleial)

Material Covered

Week 1 Introduction

Week 2 Classifications of Materials

Week 3 property of metals

Week 4 Crystal systems of Materials

Week 5 Bonds in Materials and Properties

Week 6 Aluminum Alloys, Copper Alloys and Iron Alloys

Week 7 Phase Diagrams

Week 8 Ceramics

Week 9 Type of Ceramics ( Oxide-Silicate-Carbide -Nitride — Glass Ceramics)

Week 10 | polymers, classification , properties

Week 11 | Type of Polymers

Week 12 | composite materials

Week 13 | Corrosion: Types

Week 14 Corrosion cells

Week 15 | mechanical properties of materials

Week 16 | Preparatory week before the final Exam

Learning and Teaching Resources
w‘).ﬁj\‘g (‘Ja_'m JJLAAA

Text

Available in the

Library?

Required Texts Text Books

no
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Arrow, M. (2017) Statistics for Economics, Accounting &

Business Studies, 7th edition, Harlow: Pearson Education

Recommended Texts

- Peck, R., Short, T. and Olsen, C. (2020), Introduction to
Statistics and Data Analysis, 6th edition, Cengage Learning.
ISBN: 978-1-337-79361-2 No

Websites
Grading Scheme

Group Grade paal) Marks (%) | Definition

A - Excellent Dbl 90-100 Outstanding Performance

B - Very Good [RENRTEN 80 -89 Above average with some errors
(S:;tielsgoc;roup C - Good 2 70-79 Sound work with notable errors

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

E - Sufficient J e 50-59 Work meets minimum criteria
Fail Group FX - Fail (Aalladdl 28) ol | (45-49) More work required but credit awarded
(0-49) F - Fail cl (0-44) Considerable amount of work required

Note: Marks Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for example a mark
of 54.5 will be rounded to 55, whereas a mark of 54.4 will be rounded to 54. The University has a policy NOT to

condone "near-pass fails"
rounding outlined above.

so the only adjustment to marks awarded by the original marker(s) will be the automatic
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MODULE DESCRIPTION FORM

Ao Hall Balel) Caa g CJ)AJ

Module Information
:Lun\‘).ﬂ\ saldll Q\A}l’.ﬁ

Module Title English Language 11 Module Delivery
Module Type Support O Theory
Module Code UNI226 X Lecture

O Lab
ECTS Credits 4 O Tutorial

O Practical
SWL (hr/sem) 100

O Seminar
Module Level UGlI Semester of Delivery 4
Administering Department Chemical College Engineering
Module Leader Hayder Kamil Shanbara e-mail hayder.shanbara@mu.edu.iq
Module Leader’s Acad. Title Asst. Prof. Dr. Module Leader’s Qualification PhD
Module Tutor - e-mail -
Peer Reviewer Name Scientific Committee | e-mail -

Scientific Committee Approval

Date

Version Number

Relation with other Modules

DAY Agual 5l 3 sall ae 8|

Prerequisite module

UNI125

Semester 2

Co-requisites module

None

Semester




Module Aims, Learning Outcomes and Indicative Contents

405 )Y il ginall g alail) il g gl Hal) salall Calaa]

Module Aims

Jaud ol salall Calaal

Here are some common module aims that should be considered:

1. Language Proficiency Development: The aim is to enhance students' overall
language proficiency in English. The module aims to help students build a solid
foundation in grammar, vocabulary, and pronunciation.

2. Communication Skills: The aim is to develop students' ability to communicate
effectively in various everyday situations and academic contexts.

3. Vocabulary Expansion: The aim is to expand students' vocabulary range. The module
focuses on introducing and reinforcing new words, idioms, and expressions commonly
used in spoken and written English.

4. Grammar Mastery: The aim is to reinforce and expand students' understanding of
English grammar structures. The module aims to provide systematic grammar
instruction, practice, and application in authentic contexts.

5. Independent Learning Skills: The aim is to develop students' ability to take
responsibility for their own learning and become independent language learners. The
module may include strategies and activities to foster self-directed learning, such as
setting learning goals, self-assessment, and using online resources.

Module Learning
Outcomes

A Hal) 3alall aladl) s j3a

1. Grammar Competence: Develop grammatical accuracy and fluency by
understanding and using a range of grammatical structures and tenses appropriately.
Apply grammar rules in speaking and writing to convey meaning accurately.

2. Take responsibility for self-directed learning, utilizing various resources, such as
dictionaries, online tools, and language-learning platforms. Reflect on learning
progress, set goals, and employ effective study strategies to continue language
development beyond the classroom.

3. Develop language skills required for academic and professional contexts.

Indicative Contents
Hala Y il giaal)

Indicative content includes the following.
1. Vocabulary Building:
- Everyday vocabulary and expressions
- Vocabulary related to various topics such as family, hobbies, work, travel, etc.
- Vocabulary expansion through word families, synonyms, antonyms, and

collocations
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2. Grammar:
- Review and reinforcement of basic grammar structures (present tenses, past tenses,
future tenses, etc.)
- Grammar practice through contextualized examples and exercises
3. Reading Skills:
- Reading and understanding short texts, articles, and stories
- Developing reading comprehension skills through exercises and questions
- Building reading speed and comprehension through practice
4. Writing Skills:
- Developing writing skills through guided writing activities
- Writing short paragraphs and essays on various topics
- Practicing sentence structure, paragraph organization, and coherence
5. Listening and Speaking Integration:
- Engaging in listening activities followed by discussion and oral responses
- Participating in group discussions and presentations

- Practicing listening and speaking skills in real-life situations

Learning and Teaching Strategies

sl g abeil) il i

Strategies

1. Communicative Approach: Emphasize active communication in the target language
by encouraging students to use English in real-life situations and provide ample
opportunities for them to practice speaking and listening skills.

2. Task-Based Learning: Design tasks and activities that require students to use English
to complete meaningful and purposeful tasks.

3. Differentiated Instruction: Cater to the diverse learning needs and preferences of
students by employing varied instructional strategies. Provide a range of activities,
materials, and assessments to accommodate different learning styles, abilities, and
interests.

4. Use of Technology: Integrate technology tools and resources to enhance language
learning.

5. Formative Assessment: Implement regular formative assessments such as quizzes,
presentations, group projects, and class discussions to monitor student progress and
provide timely feedback. Encourage self-assessment and reflection to promote learner
autonomy.
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Student Workload (SWL)
Ul il yall Jeal

Structured SWL (h/sem) 2 Structured SWL (h/w) 5
Juadl) J3A ClUall Jdaiidd) ol Hall Jaall L saul alldall alsiiall ol 5l Jaall

Unstructured SWL (h/sem) 68 Unstructured SWL (h/w) 16
dhadl) I QU Jdatidl) e ol all Jasll Lo sad calldall alsiiall p ol yall Jaall '

Total SWL (h/sem)
Juaill & llall Sl ) Jaal

100

Module Evaluation
Al )l Bkl apis

Time/Nu Relevant Learning
. Weight (Marks) Week Due .
Quizzes 2 30% (10) 5,10 LO#1,2,10and 11
Formative Assignments 2 10% (10) 2,12 LO#3,4,6and 7
assessment
Summative Midterm Exam 2 hr 10% (10) 7 LO#1-7
assessment Final Exam 2hr 50% (50) 16 All
Total assessment 100% (100 Marks)
Delivery Plan (Weekly Syllabus)
bl e sl Zleiall
Material Covered
Week 1 Tenses ® Questions e Using a bilingual dictionary e Social expressions 1
Week 2 Present tenses ¢ have/have got * Collocation - daily life « Making conversation
Week 3 Past tenses ¢ Word formation e Time expressions
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Week 4 much/many - some/any e a few, a little, a lot of ® Articles ® Shopping ® Prices
Week 5 Verb patterns 1, Future forms, Hot verbs , How do you feel?
Week 6 What ... like? ¢ Comparatives and superlatives ® Synonyms and antonyms e Directions
Week 7 Mid-term Exam
Week 8 Present Perfect o for, since ® Adverbs, word pairs ¢ Short answers
Week 9 have (got) to - should/must. Words that go together ¢ At the doctor's
Week 10 | Time clauses ¢ if eHot verbs ¢ In a hotel
Week 11 | Verb patterns 2, manage to, used to -ed/-ing adjectives  Exclamations
Week 12 | Passives, Verbs and nouns that go together , Notices
Week 13 | Second conditional ® might e Phrasal verbs e Social expressions 2
Week 14 | Present Perfect Continuous ¢ Word formation e Adverbs e Telephoning
Week 15 | Past Perfect ® Reported statements e Saying goodbye
Week 16 | Preparatory week before the final Exam
Learning and Teaching Resources
Available in the
Text
Library?
New Headway Pre-Intermediate Student's Book, John and
Required Texts ) o Yes
Liz Soars, Plus edition
A Self-study Grammar Book for Engineers, Sonia Oliver and
Recommended Texts No
Monica Soler
Websites https://elt.oup.com/student/headway/preint4/?cc=us&sellanguage=en
Grading Scheme
Group Grade _paail) Marks (%) | Definition
s G A - Excellent Dbl 90 - 100 Outstanding Performance
uccess Grou
(50 - 100) P B - Very Good [SENRTEN 80 -89 Above average with some errors
C - Good RYES 70-79 Sound work with notable errors
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D - Satisfactory L sia 60 - 69 Fair but with major shortcomings

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

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

MODULE DESCRIPTION FORM
:\_u.u“)ﬂ\ 3alall LJ.».A} CJ}M

Module Information
:\M\J.ﬂ\ 3alall t_i\.AjLux

Module Title Engineering analysis Module Delivery
Module Type Basic learning activities O Theory
Module Code CHE 311 X Lecture
ECTS Credits 3 O Lab

X Tutorial
S0t (v, & O Practical
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O Seminar

Module Level uallil Semester of Delivery 5
Administering Department College

Module Leader Dr. Adil H. Rashid e-mail adil.hatem@mu.edu.iq
Module Leader’s Acad. Title Asst. Prof Module Leader’s Qualification Ph.D.
Module Tutor e-mail

Peer Reviewer Name e-mail

IS:,cai::(?tific Committee Approval Version Number 1.0

Relation with other Modules

DAY Agual 5l 3 sall ae 28|

Prerequisite module

CHE221 Semester 4

Co-requisites module

None Semester

Module Aims, Learning Outcomes and Indicative Contents

40L5 Y1 by ginall g alail) il g Al Hal) salall Calaa

Module Aims

Al Hall salall Calaal

To reach the general course goals, specific objectives were developed for each
section of material that describe the concepts that | consider most critical for you
to

take from this course:

(a) Understand the concept of Differential Equations.

(b) Solution of First Order ODE.

(c) Solution of Second Order ODE.

d) Solution of Higher Order ODE.

e) Solution of Simultaneous Differential Equations.

f) Solution of Partial Differential Equations — Method of Direct Integration.

g) Solution of Partial Differential Equations — Separation of Variables.

h) Solution of Partial Differential Equations — Combination of Variables.
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i) Solution of Partial Differential Equations — Laplace Transforms.
j) Formulation of Chemical Engineering Problems.
k) Special Functions.

Module Learning
Outcomes

gyl Bolall alal) s jie

Upon completion of this course the students will:
1. be able to apply knowledge of mathematics, science, and engineering.
2. Have the ability to identify, formulate, and solve engineering problems.

3. Construct rigorous mathematical arguments and proofs in engineering
context.

4. Know how to use differentiation and integration in the context of
engineering analysis and solving practical engineering problems.

5. Comprehend translations of common realistic engineering contexts into

mathematics.

Indicative Contents
Hala Y il giaal)

Learning and Teaching Strategies

adlail) ol Ca g jind

Strategies

1. Group Assignment, Quizzes and Final Exam: Quizzes will be based on the
material covered in class. This material comes from a variety of sources and

may go beyond the information covered in the text. Quizzes and the final

examwill typically consist of both quantitative and qualitative questions. In all
quizzes or final exam you will need to show all work on quantitative problems.

Pay attention to significant figures. Group assignments will be open book, note

and neighbor. The quizzes will be closed book, notes and neighbor.
Assignments that cannot be read or are not presented in a professional
engineering style will not receive credit. Final exam will be comprehensive.
2. Grading:

(] Plagiarism: Plagiarism is a serious offense and will not be tolerated.
Plagiarism will result in a zero for the assignment.

(1 Due dates will be given in class. Late papers may be accepted but will be
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docked 10% per day, including weekends and starting immediately following

class. Students with excused absences will be given a reasonable amount of

time to catch up on their work with no penalty. No assignments will be

accepted after the solution been returned or posted, whichever occurs first.

[ Group work: Unless stated otherwise, you are allowed to work in groups and

can submit one assignment for the group. For some assignments, you will be

required to work in groups. A common grade will be given on group

assignments.

3. Course Grade: Extra work will be given to individual students to improve

grades when possible. I will provide you with your overall grade after each

exam. All graded work will be used as a baseline for assigning grades. The

following rating will be used for grading.

Student Workload (SWL)

Gl s 50l Jeal

Structured SWL (h/sem) 47 Structured SWL (h/w) 3
Jeandll A lUall aliivall ol 5l Jasl) L saad lUall alsiiall ol 5l Jasll

Unstructured SWL (h/sem) )8 Unstructured SWL (h/w) 5
Jeadll A Qllall alaiiall e a5l Jaal L saad llhll 2l e ud 53l Jaall

Total SWL (h/sem) -

Jadl) J3A Ul ‘SQSS\ ‘;u\)ql\ Jaall

Module Evaluation

:&,}ub.ﬂ\ saldl) ("Lm

Time/Nu

mber

Weight (Marks)

Week Due

Relevant Learning

Outcome
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Quizzes 2 10% (10) 5,10 LO#1,2,10and 11
Formative Assignments 2 10% (10) 2,12 LO#3,4,6and 7
assessment Projects / Lab. 1 10% (10) Continuous

Report 1 10% (10) 13 LO#5,8and 10
Summative Midterm Exam 2 hr 10% (10) 7 LO#1-7
assessment Final Exam 2hr 50% (50) 16 All
Total assessment 100% (100 Marks)

Delivery Plan (Weekly Syllabus)
@bl e ) =gl

Material Covered

Week 1 First Order Ordinary Differential Equations — Part One
Week 2 First Order Ordinary Differential Equations — Part Two
Week 3 Second Order Ordinary Differential Equations — Part One
Week 4 | Second Order Ordinary Differential Equations — Part Two
Week 5 | Second Order Ordinary Differential Equations — Part Three
Week 6 Higher Order Differential Equations — Part One

Week 7 Higher Order Differential Equations — Part Two

Week 8 Partial Differential Equations — Part One

Week 9 Partial Differential Equations — Part Two

Week 10 | Partial Differential Equations — Part Three

Week 11 | Partial Differential Equations — Part Four

Week 12 | Simultaneous Differential Equations

Week 13 | Special Functions — Part One

Week 14 | Special Functions — Part Two

Week 15 | Formulation of Chemical Engineering Problems — Part One
Week 16 | Formulation of Chemical Engineering Problems — Part Two
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Learning and Teaching Resources
U’“.'?_)ﬂ\} eL_“d\ ‘)JLL.AA

Available in the
Text
Library?
Erwin Kreyszig. Advanced-Engineering-Mathematics, 10th-
Required Texts Yes
edition,2011.
1- Jensin V. G. and Jeffreys G. V. ," Mathematical Methods in
e e s Chemical Engineering ", International Edition, 2001. Yes
2- Wylie C. R. and Barreh L. C., "Advanced Engineering
Mathematics", Fifth Edition, 1982.
Websites
Grading Scheme
Group Grade gl Marks (%) | Definition
A - Excellent Sl 90 - 100 Outstanding Performance
B - Very Good las 2 80 - 89 Above average with some errors
(S:(;:(ielsgoG)roup C - Good L 70-79 Sound work with notable errors
D - Satisfactory L sia 60 - 69 Fair but with major shortcomings
E - Sufficient J e 50-59 Work meets minimum criteria
Fail Group FX - Fail (Allaal) 28) ol | (45-49) More work required but credit awarded
(0-49) F - Fail ) (0-44) Considerable amount of work required

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

Ao Hall Balel) Caa g CJ)AJ

Module Information
:Lun\‘).ﬂ\ saldll Q\A}l’.ﬁ

Module Title Mass transfer 1 Module Delivery
Module Type Core learning activity & Theory
Module Code CHE 312 [ Lecture

O Lab
ECTS Credits 6 ® Tutorial

O Practical
SWL (hr/sem) 150

O Seminar
Module Level ualil Semester of Delivery 5
Administering Department College
Module Leader Dr. Anas Bdiwi Salman e-mail dr.anas.bdiwi@mu.edu.iq
Module Leader’s Acad. Title Asst.Prof. Module Leader’s Qualification Ph.D.
Module Tutor e-mail
Peer Reviewer Name e-mail

Scientific Committee Approval

Date

Version Number 1.0

Relation with other Modules

DAY Agual 5l 3 sall ae 8|

Prerequisite module

None

Semester

Co-requisites module

None

Semester
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Module Aims, Learning Outcomes and Indicative Contents

405 Y1 il ginall g alail) il g A Hall salall Calaa

Module Aims

sl Hal) salall Calaal

(a) Students will learn about the diffusional mass transfer.

(b) Operation of cooling tower will be clearly understood.

(c) Operation of Dryer will be understood.

(d) Student will understand the mechanism of crystallization and absorption.
(e) Students will come to know the design of a distillation column.

(f) Design of adsorbed.

(g) calculations involved in liquid-liquid extraction

(h) calculations involved in solid liquid extraction

Module Learning
Outcomes

Al ol salall aladl s H3a

1- understanding the principles of diffusion

2- classification and mathematical representation of diffusion modes

3- understanding the mechanism of mass transfer by mass transfer theories
4- understanding the gas-liquid separation processes

5-Understanding the principles of solid-liquid extraction

Diffusion
Leaching

Indicative Contents Distillation

Lald Y Gl gial) Absorption
Liquid-liquid extraction
Evaporation
Learning and Teaching Strategies
alail 5 alaill Cila sl il
1. Group Assignment, Quizzes and Final Exam: Quizzes will be based on the
material covered in class. This material comes from a variety of sources and
may go beyond the information covered in the text. Quizzes and the final exam
Strategies will typically consist of both quantitative and qualitative questions. In all

quizzes or final exam you will need to show all work on quantitative problems.
Pay attention to significant figures. Group assignments will be open book, note
and neighbor. The quizzes will be closed book, notes and neighbor.
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Assignments that cannot be read or are not presented in a professional
engineering style will not receive credit. Final exam will be comprehensive.

2. Grading:

« Plagiarism: Plagiarism is a serious offense and will not be tolerated.
Plagiarism will result in a zero for the assignment.

* Due dates will be given in class. Late papers may be accepted but will be
docked 10% per day, including weekends and starting immediately following
class. Students with excused absences will be given a reasonable amount of
time to catch up on their work with no penalty. No assignments will be
accepted after the solution been returned or posted, whichever occurs first.

« Group work: Unless stated otherwise, you are allowed to work in groups and
can submit one assignment for the group. For some assignments, you will be
required to work in groups. A common grade will be given on group
assignments.

3. Course Grade: Extra work will be given to individual students to improve
grades when possible. I will provide you with your overall grade after each
exam. All graded work will be used as a baseline for assigning grades. The
following rating will be used for grading.

Student Workload (SWL)
Ul il yal) Jeal

Structured SWL (h/sem) 62 Structured SWL (h/w) 4
Seaadll J3A lUall i) ) jal) Jasl) Lo yausd Ul aliial) ol ) Jasll

Unstructured SWL (h/sem) 28 Unstructured SWL (h/w) 6
Seadll J3A lUall alaiiad) e sl Jeal Lo soud allall alsiiall e asd jall Jasll

Total SWL (h/sem) 150

Juaill VA allall Sl yall Jaal)
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Module Evaluation
M\Jﬂ\ 3Ll ?"5\93

Time/Nu Relevant Learning
- Weight (Marks) Week Due P

Quizzes 2 10% (10) 5,10 LO #1,2,10and 11
Formative Assignments 2 10% (10) 2,12 LO#3,4,6and7
assessment Projects / Lab. 1 10% (10) Continuous

Report 1 10% (10) 13 LO#5,8and 10
Summative Midterm Exam 2 hr 10% (10) 7 LO#1-7
assessment Final Exam 2hr 50% (50) 16 All
Total assessment 100% (100 Marks)

Delivery Plan (Weekly Syllabus)

bl o gl Zleiall
Material Covered
Week 1 Diffusion
Week 2 Modes of diffusion
Week 3 Mass Transfer Theories
Week 4 Mass Transfer Coefficient
Week 5 1st month exam
Week 6 Absorption of Gases: introduction
Week 7 Minimum liquid flow rate
Week 8 Calculation of column height
Week 9 Extraction (Liquid-Liquid)
Week 10 | 2nd moth exam
Week 11 | Equilibrium data for ternary systems
Week 12 | Calculation of number of stages
Week 13 | Leaching (solid — Liquid)
Week 14 | Calculation of number of stages
Week 15 | 3rd moth exam
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Week 16

U’“.'?_)ﬂ\} eL_“d\ ‘)JLL.AA

Learning and Teaching Resources

Available in the

Text
Library?
Chemical engineering volume 1 by Coulson and Richrdson
. (5th Editions).
Required Texts ) ] ) ) Yes
Chemical engineering volume 2by Coulson and Richrdson
(5th Editions).
Recommended Texts Yes

-Mass transfer operations by Treybal

Websites
Grading Scheme

Group Grade _paal) Marks (%) | Definition

A - Excellent Sl 90 - 100 Outstanding Performance

B - Very Good las 2 80 - 89 Above average with some errors
(S:(;:(ielsgoG)roup C - Good L 70-79 Sound work with notable errors

D - Satisfactory L sia 60 - 69 Fair but with major shortcomings

E - Sufficient J e 50-59 Work meets minimum criteria
Fail Group FX - Fail (Aalleall 28) al ) | (45-49) More work required but credit awarded
(0-49) F - Fail Cl (0-44) Considerable amount of work required

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

Ao Hall Balel) Caa g CJ)AJ

Module Information
:Lb.n\‘).ﬂ\ saldll Q\A}l’.ﬁ

Module Title Heat transfer 1 Module Delivery
Module Type Core learning activity O Theory
Module Code CHE 313 X Lecture
. Lab

ECTS Credits 6

X Tutorial

O Practical
SWL (hr/sem) 150

O Seminar
Module Level ualil Semester of Delivery 5
Administering Department College
Module Leader Dr. Ghazi Faisal Naser e-mail ghazi_faisal@mu.edu.iq
Module Leader’s Acad. Title Asst. Prof Module Leader’s Qualification Ph.D.
Module Tutor e-mail
Peer Reviewer Name e-mail

Scientific Committee Approval

Version Number

1.0

Date
Relation with other Modules
LAY Al all ol gall ae 8
Prerequisite module None Semester
Co-requisites module None Semester
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Module Aims, Learning Outcomes and Indicative Contents

L5 Y1 il ginall g alail) il 5 gl Hal) salall Calaa

Module Aims

Jaud Al salall Calaal

a) Understand how thermodynamics and heat transfer are related to each other,
and distinguish thermal energy from other forms of energy and heat transfer from
other forms of energy transfer, and perform general energy balances as well as
surface energy balances, and understand the basic mechanisms of heat transfer,
which are conduction, convection, and radiation, and Fourier’s law of heat
conduction, Newton’s law of cooling, and the Stefan— Boltzmann law of
radiation.

b) Identify the mechanisms of heat transfer that occur simultaneously in practice,
and develop an awareness of the cost associated with heat losses, and solve
various heat transfer problems encountered in practice.

¢) Understand multidimensionality and time dependence of heat transfer and the
conditions under which a heat transfer problem can be approximated as being
one-dimensional, and obtain the differential equation of heat conduction in
various coordinate systems, and simplify it for the steady one-dimensional case,
and identify the thermal conditions on surfaces, and express them
mathematically as boundary and initial conditions.

d) Solve one-dimensional heat conduction problems and obtain the temperature
distributions within a medium and the heat flux, and analyze one-dimensional
heat conduction in solids that involve heat generation, and evaluate heat
conduction in solids with temperature dependent thermal conductivity.

e) Understand the concept of thermal resistance and its limitations, and develop
thermal resistance networks for practical heat conduction problems, and solve
steady conduction problems that involve multilayer rectangular, cylindrical, or
spherical

geometries.

f) Develop an intuitive understanding of thermal contact resistance and
circumstances under which it may be significant, and identify applications in
which insulation may actually increase heat transfer, and analyze finned surfaces,
and assess how efficiently and effectively fins enhance heat transfer, and solve
multidimensional practical heat conduction problems using conduction shape
factors.

g) Assess when the spatial variation of temperature is negligible and temperature
varies nearly uniformly with time, making the simplified lumped system analysis
applicable, and obtain analytical solutions for transient one-dimensional
conduction problems in rectangular, cylindrical, and spherical geometries using
the method of separation of variables, and understand why a one-term solution
is usually a reasonable approximation.
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h) Understand the physical mechanism of convection and its classification, and
visualize the development of velocity and thermal boundary layers during flow
over surfaces.

i) Gain a working knowledge of the dimensionless Reynolds, Prandtl, and
Nusselt numbers,and distinguish between laminar and turbulent flows, and gain
an understanding of the mechanisms of momentum and heat transfer in turbulent
flow.

j) Recognize empirical relations for pipe and tube flow and empirical correlation
heat transfer for fully developed turbulent flow in Tubes, and empirical relation
for laminar heat transfer in tubes.

k) Recognize numerous types of heat exchangers, and classify them, and develop
an awareness of fouling on surfaces, and determine the overall heat transfer
coefficient for a heat

exchanger, and perform a general energy analysis on heat exchangers.

I) Obtain a relation for the logarithmic mean temperature difference for use in
the LMTD method, and modify it for different types of heat exchangers using
the correction factor, and develop relations for effectiveness, and analyze heat
exchangers when outlet temperatures are not known using the effectiveness-
NTU method, and know the primary considerations in the selection of heat
exchangers.

m) Classify electromagnetic radiation, and identify thermal radiation, and
understand the idealized blackbody, and calculate the total and spectral
blackbody emissive power, and calculate the fraction of radiation emitted in a
specified wavelength band using the blackbody radiation functions.

n) Understand the concept of radiation intensity, and define spectral directional

quantities using intensity, and develop a clear understanding of the properties
emissivity, absorptivity, reflectivity, and transmissivity on spectral, directional,
and total basis, and apply Kirchhoff’s law to determine the absorptivity of a
surface when its emissivity is known.

Module Learning
Outcomes

guad ) Balall lal s e

Per the Department’s program assessment outcomes, by the end of this
course you should demonstrate the following relevant to Heat Transfer:
1) an ability to apply knowledge of mathematics, principles of chemical
engineering, and thermodynamics, 2) an ability to conduct the main
concepts of heat transfer, 3) the ability to develop an awareness of the
cost associated with heat losses, 4) Analyze finned surfaces, and assess
how efficiently and effectively fins enhance heat transfer.

Indicative Contents

Introduction and Basic Concepts
Heat Conduction Equation
Steady Heat Conduction
Transient Heat Conduction
Fundamentals Of Convection

Heat Exchangers
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Fundamentals of Thermal Radiation

Learning and Teaching Strategies

sl g abeil) il i

Strategies

Strategies can be classified in to: Lectures, Reports, Seminars, Group
Assignment, Quizzes and Final Exam, where Quizzes will be based on the
material covered in class. This material comes from a variety of sources and
may go beyond the information covered in the text. Quizzes and the final exam
will typically consist of both quantitative and qualitative questions. In all
quizzes or final exam you will need to show all work on quantitative problems.
Pay attention to significant figures. Group assignments will be open book, note
and neighbor. The quizzes will be closed book, notes and neighbor.
Assignments that cannot be read or are not presented in a professional
engineering style will not receive credit. Final exam will be comprehensive.

Student Workload (SWL)
Ul oyl Jesl

Structured SWL (h/sem) 7 Structured SWL (h/w) c
Jomill J3A (AU pliiidl) ol yall s e st Ll Al a3l Janl

Unstructured SWL (h/sem) 73 Unstructured SWL (h/w) c
dhadl) P QU el e ol all Jaall Lo sad calldall alaiiall e ol 5ol Jaall

Total SWL (h/sem)

Joadl) JI& Ul IS 5l Jal
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Module Evaluation

:\ﬁ*“\‘)ﬂ\ 3aldl) (u:\s.a
Time/Nu . Relevant Learning
Weight (Marks) Week Due
mber Outcome
Quizzes 2 10% (10) 5,10 LO#1,2,10and 11
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Assignments 2 10% (10) 2,12 LO#3,4,6and7
Formative

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

Report 1 10% (10) 13 LO#5,8and 10
Summative Midterm Exam 2 hr 10% (10) 7 LO#1-7
assessment Final Exam 2hr 50% (50) 16 All

Total assessment

100% (100 Marks)

Delivery Plan (Weekly Syllabus)

Lﬁ)u\ L;_c},w‘ﬁ\ G\.@_Ld\

Material Covered

Week 1 | Introduction

Week 2 | Supplemental examples

Week 3 | Types of Heat Transfer

Week 4 | Supplemental examples

Week 5 Heat conductance

Week 6 | Supplemental problems

Week 7 | One dimensional steady state conduction
Week 8 | Supplemental examples

Week 9 Radial systems (Cylinder and sphere)
Week 10 | Supplemental examples

Week 11 | Thermal resistors

Week 12 | Overall heat transfer coefficient
Week 13 | Critical thickness of insulator

Week 14 | Heat generation (Heat source)

Week 15 | Fins

Week 16
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Delivery Plan (Weekly Syllabus)
BOEGURRCRNG | FAPEN]

Material Covered

Week 1 | Steady State Conduction through a Uniform Plane Wall

Week 2 | Steady State Conduction through a Uniform Plane Wall

Week 3 Use of the Fourier Rate Equation of Linear Heat Conduction

Week 4 Use of the Fourier Rate Equation of Linear Heat Conduction

Week 5 | Overall Heat Transfer Coefficient for Differing Materials in Series
Week 6 | Overall Heat Transfer Coefficient for Differing Materials in Series
Week 7 Determination of Thermal Conductivity (Constant of Proportionality)
Week 8 Determination of Thermal Conductivity (Constant of Proportionality)
Week 9 | Relationship of Temperature Gradient to Cross-Sectional Area

Week 10 | Relationship of Temperature Gradient to Cross-Sectional Area

Week 11 | Effect of Contact Resistance on Thermal Conduction

Week 12 | Effect of Contact Resistance on Thermal Conduction

Week 13 | Application and Thermal Conductivity of Insulators

Week 14 | Application and Thermal Conductivity of Insulators

Week 15 | Exam
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Learning and Teaching Resources
Lﬁ)ﬂ\} (Ja:\” JJLAA

Available in the

Text
Library?
Holman, J.P., Heat Transfer, Tenth Edition, McGraw-Hill
Required Texts (2010).& Yunus, A. C.., Heat and Mass Transfer, 6th. Edition Yes
(2020).
-FRANK P. INCROPERA / DAVID P. DEWITT / THEODORE L.
BERGMAN / ADRIENNE S. LAVINE, Fundamentals of Heat and
Mass Transfer, SIXTH EDITION (2007).
Recommended Texts Yes

-Cao, E., Heat transfer in process engineering, McGraw-Hill.

- Serth, R.W., Process Heat Transfer, Principles and
Applications, Elsevier.

Websites
Grading Scheme

Group Grade sl Marks (%) | Definition

A - Excellent Dlial 90 - 100 Outstanding Performance

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

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

E - Sufficient Jsie 50-59 Work meets minimum criteria
Fail Group FX - Fail (Aalleall 28) al ) | (45-49) More work required but credit awarded
(0-49) F - Fail il (0-44) Considerable amount of work required
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Note: Marks Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for example a mark
of 54.5 will be rounded to 55, whereas a mark of 54.4 will be rounded to 54. The University has a policy NOT to
condone "near-pass fails" so the only adjustment to marks awarded by the original marker(s) will be the automatic
rounding outlined above.

MODULE DESCRIPTION FORM
Al Al Balall Coua g 3 gad

Module Information
gs..u.u\)l“ 3aldl) C'_a\.A)L.A

Module Title Industrial Management Module Delivery
Module Type Suport or related learning activity O Theory
Module Code CHE314 X Lecture
ECTS Credi Lab
redits 3 Tutorial

O Practical
SWL (hr/sem) 75

O Seminar
Module Level ualll Semester of Delivery 5
Administering Department College
Module Leader HAIDER TAWFIQ NAEEM e-mail haidertn@mu.edu.iq
Module Leader’s Acad. Title Asst. Prof Module Leader’s Qualification Ph.D.
Module Tutor e-mail
Peer Reviewer Name e-mail
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Scientific Committee Approval

Date

Version Number 1.0

Relation with other Modules

6 AY) Agul 5l 3 sall ae 28|

Prerequisite module

None

Semester

Co-requisites module

None

Semester

Module Aims, Learning Outcomes and Indicative Contents

40L5 )Y by ginall g aleil) il g A all salall Calaa

Module Aims

Jaud Al salall Calaal

Conveying the whole facts to students of how the facility is planned,
established, and properly distributed to work sites and equipment,
starting with raw materials and ending with distributing the product to
the consumer.

e Learn the general principles and the definitions, basics and purpose of

engineering examination and quality control and its purpose for all engineering
and other materials that especial in industrial facilities.

Module Learning
Outcomes

guad ) Balall lal s e

1.

To make the student understand the basics of engineering management
due to its importance in industrial facilities

Learn the methods and art of solving problems that a chemical engineer
faces during work

Mastering good work planning, including qualitative distribution of
equipment and work

Teaching the principles of controlling facilities through linear
programming that includes different methods

Preparing a chemical engineer capable of analyzing charts and
schedules to work in industrial facilities

Considering and understanding the engineering economics of the
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project or facility

7. Consider achieving the highest profits in exchange for the lowest costs
and good management of the industrial facility

8. The ability to address existing problems and take the appropriate
decision

Organizing and distributing tasks among the work items in the
industrial establishment

Indicative Contents
Lala LY il siaall

Introduction

Standard form

Big M technique
Introduction to Production
Operation Management.
Plant Location & Layout.
Material Handling
Material Management.
Quality Control.

Work Study: Time
Motion Study.

Maintenance Management

Learning and Teaching Strategies

bl 5 L] i) i

Strategies

e Giving weekly lectures
e Using mathematical problems in the classroom
e Questions and discussion in the classroom

e Giving the student various sources and books to benefit from them
widely

e Teaching the student the methods of scientific research through
traditional writing or on the Internet

e Giving focused and distinct questions
e Using educational charts as illustrations

Classroom and extracurricular assignments
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Student Workload (SWL)
Calldall ahyal) Jeal)

Structured SWL (h/sem) - Structured SWL (h/w) 5
Jhadll P Ul alaiial) ol Al Jasl) Lo sasl calldall aliiall sl 5l Jaall

Unstructured SWL (h/sem) 43 Unstructured SWL (h/w) 3
dhadl) P Ul i) e ol jall Jeall Lo sad calldall alsiiall e 5ol Jaall

Total SWL (h/sem) -

Jeaill IO lllall ISl pall Jas

Module Evaluation

Al Hall 3alal) (»;.1:\3.1
Time/Nu Relevant Learning
. Weight (Marks) Week Due NN

Quizzes 2 10% (10) 5,10 LO#1,2,10and 11
Formative Assignments 2 10% (10) 2,12 LO#3,4,6and 7
assessment Projects / Lab. 1 10% (10) Continuous

Report 1 10% (10) 13 LO#5,8and 10
Summative Midterm Exam 2 hr 10% (10) 7 LO#1-7
assessment Final Exam 2hr 50% (50) 16 All
Total assessment 100% (100 Marks)

Delivery Plan (Weekly Syllabus)
bl e sl Zleiall

Material Covered

Week 1

Introduction

Week 2

Standard form
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Week 3 Big M technique

Week 4 Introduction to Production

Week 5 Operation Management.

Week 6 Plant Location & Layout.

Week 7 Material Handling

Week 8 Material Management.

Week 9 Quality Control.

Week 10 | Work Study: Time

Week 11 Motion Study.

Week 12 | Maintenance Management

Week 13 | Cost handling

Week 14 | Environmental processing

Week 15 | projects technique

Week 16 | Production management

Learning and Teaching Resources
u.u..g).ﬁ.“} ?L.ﬂ‘ J.JLLAA

Available in the

Text
Library?
1- Industrial Engineering & Management , Jacobs University
Undergraduate Handbook IEM - Matriculation Fall 2015
Required Texts 2- Production and Operation Management, S. A. KUMAR, N. Yes
SURASH, Second Edition, 2008, 2006 New Age
International (P) Ltd., Publishers.
1- -Engineering Economy, Leland Blank, A. Traquin, SEVENTH
EDITION, 2012 McGraw-Hill,USA.
RECIEn e 2- Engineering Economics, John M.Watts, Jr., and Robert E. No
Chapman.
3- Foundations of Engineering Economy, Online

highered.mheducation.com/sites/dl/free/.../bla76353 ch
01. pdf .
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4- Fundamental of Industrial Engineering, Online

5- Reliability and Maintainability in Operations
Management, Filippo De Carlo,
http://www.intechopen.com/

6- Engineering Optimization Theory and Practice, Singiresu
S. Rao, Fourth Edition, 2009 by John Wiley & Sons

OPERATIONS RESEARCH, S.R. Yadav, A.K. Malik, First published
in 2014, Oxford University Press

Websites
Grading Scheme

Group Grade paal) Marks (%) | Definition

A - Excellent bl 90 - 100 Outstanding Performance

B - Very Good [RENRTEN 80 -89 Above average with some errors
Success Group -
(50 - 100) C - Good L 70-79 Sound work with notable errors

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

E - Sufficient J e 50-59 Work meets minimum criteria
Fail Group FX - Fail (Allaal) 28) ol , | (45-49) More work required but credit awarded
(0-49) F - Fail ) (0-44) Considerable amount of work required

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

Ao Hall Balel) Caa g CJ)AJ

Module Information
:Lb.n\‘).ﬂ\ saldll L"_\LQJSM

Module Title Reactor design I Module Delivery
Module Type Core learning activity O Theory
Module Code CHE 315 X Lecture
. O Lab

ECTS Credits 6

X Tutorial

O Practical
SWL (hr/sem) 150

O Seminar
Module Level ualil Semester of Delivery 5
Administering Department College
Module Leader Dr. Forat Yasir Sharrad e-mail furatyasir@mu.edu.iq
Module Leader’s Acad. Title Asst. Prof Module Leader’s Qualification Ph.D.
Module Tutor e-mail
Peer Reviewer Name e-mail

Scientific Committee Approval

Date

Version Number 1.0

Relation with other Modules

LAY Al all ol gall ae 8

Prerequisite module

Semester

Co-requisites module

None

Semester
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Module Aims, Learning Outcomes and Indicative Contents

L5 Y1 il ginall g alail) il 5 gl Hal) salall Calaa

Module Aims

sl Hal) alall Calaal

(a) Understand the concept of chemical reaction engineering.

(b) Understand the chemical reaction engineering throughout the chemical reactors.
(c) Explain the purpose of estimating the performance requirements, such as the yield,
selectivity, limiting and excess reactants.

(d) Understand the kinetics of homogeneous and heterogeneous reactors.

(e) Explain the differences between the elementary and non-elementary reactions.

(f) Explain the differences between the concentration and temperature dependent
terms of the rate equations.

(g) Understand the concepts of Thermodynamics of the chemical reactions.

(h) Conduct the rate constant and the order of the chemical reaction.

(i) Understand the types of the chemical reactions and their effects on the rate of
reaction equation form.

(j) Explain the concepts of the homogeneous catalyzed reactions.

(k) Understand the gaseous reactions throughout the chemical reactors.

() Explain the basic Concepts of choosing the appropriate reactor type based on the
nature of the chemical reaction.

(m) Solve problems involving yield, selectivity, limiting and excess reactants, reactions
orders, the rate constant, activation energy, and methods of half-life subject as well as
the thermodynamics parameters.

Module Learning
Outcomes

Aol Hal) 3alall aladl) s 3

1- Preparing qualified engineers in the field of chemical reactor design
to keep pace with contemporary developments and meet the
requirements of the country's scientific and economic development
plans

2- Improve their skills in analysis, design, operation and use of modern
laboratory equipment and software to design several types of reactors.

3- Improve their ability to communicate verbally with scientific
societies to visualize and explain work in a more sophisticated way, as
well as developing their ability to conduct applied research that can
contribute in serving the community.

Indicative Contents

Overview of Chemical Reaction Engineering
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3l Y1 iy giadll

Concentration and temperature dependent terms of a rate equation
Kinetics of homogeneous reactors

Thermodynamics of chemical reactions

First and second order reversible reactions

Gaseous Reactions

Learning and Teaching Strategies

sl g abeil) il i

Strategies

1. Group Assignment, Quizzes and Final Exam: Quizzes will be based on the
material covered in class. This material comes from a variety of sources and
may go beyond the information covered in the text. Quizzes and the final exam
will typically consist of both quantitative and qualitative questions. In all
quizzes or final exam you will need to show all work on quantitative problems.
Pay attention to significant figures. Group assignments will be open book, note
and neighbor. The quizzes will be closed book, notes and neighbor.
Assignments that cannot be read or are not presented in a professional
engineering style will not receive credit. Final exam will be comprehensive.

2. Grading:

* Plagiarism: Plagiarism is a serious offense and will not be tolerated.
Plagiarism will result in a zero for the assignment.

* Due dates will be given in class. Late papers may be accepted but will be
docked 10% per day, including weekends and starting immediately following
class. Students with excused absences will be given a reasonable amount of
time to catch up on their work with no penalty. No assignments will be
accepted after the solution been returned or posted, whichever occurs first.

» Group work: Unless stated otherwise, you are allowed to work in groups and
can submit one assignment for the group. For some assignments, you will be
required to work in groups. A common grade will be given on group
assignments.

3. Course Grade: Extra work will be given to individual students to improve
grades when possible. | will provide you with your overall grade after each
exam. All graded work will be used as a baseline for assigning grades. The
following rating will be used for grading.
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Student Workload (SWL)
Calall o yal) Jeal)

Structured SWL (h/sem) 62 Structured SWL (h/w) 4
Juaadll J3A Ul i) s jall Jasl) Lo pausd Ul aliial) (d 5l Janll
Unstructured SWL (h/sem) 28 Unstructured SWL (h/w) 6

Joadl) IS Ul pliiall e ol al) Jaal

Lo saul Calldall aliiiall ye ol 5ol Jaall

Total SWL (h/sem)
Juadl) JI Ul ISl 5l Jaal

150

Module Evaluation

:\,p.u\‘)ﬂ\ saldll ?.1:\9.1
Time/Nu Relevant Learning
Weight (Marks) Week Due
mber Outcome
Quizzes 2 10% (10) 5,10 LO#1,2,10and 11
Formative Assignments 2 10% (10) 2,12 LO#3,4,6and 7
assessment Projects / Lab. 1 10% (10) Continuous
Report 1 10% (10) 13 LO#5,8and 10
Summative Midterm Exam 2 hr 10% (10) 7 LO#1-7
assessment Final Exam 2hr 50% (50) 16 All
Total assessment 100% (100 Marks)
Delivery Plan (Weekly Syllabus)
bl e sl Zleiall
Material Covered
Week 1 | Overview of Chemical Reaction Engineering
Week 2 | Chemical kinetics
Week 3 | Yield, selectivity, limiting and excess reactants
Week 4 | Kinetics of homogeneous reactors
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Week 5 | Concentration-dependent term of a rate equation
Week 6 Elementary and non-elementary reactions

Week 7 | Temperature-dependent term of a rate equation
Week 8 | Thermodynamics of chemical reactions

Week 9 Equilibrium rate constant

Week 10 | Reaction orders

Week 11 | Method of half-life

Week 12 | First and second order reversible reactions

Week 13 | Homogeneous Catalyzed Reactions

Week 14 | Gaseous Reactions

Week 15 | Basic Concepts in Reactor Design and Ideal Reactor Models
Week 16

Learning and Teaching Resources
u.u..g).ﬁ.“} ?L.ﬂ‘ J.JLLAA

Available in the
Text
Library?
. Chemical Reaction Engineering by Levenspiel, Octave, Joun
Required Texts ) o Yes
Wiley & Sons, 1999, (3rd Editions).
- Chemical Reactor Design by Harriott, Peter, Marcel Dekker
Recommended Texts Publisher, 2003, (1st Editions). Yes
- Elements of Chemical Reaction Engineering by Fogler, H.
Scott, Prentice -Hall, 2004, (4th Editions).
Websites
Grading Scheme
Group Grade _paail) Marks (%) | Definition
s G A - Excellent Dbl 90 - 100 Outstanding Performance
uccess Grou
(50 - 100) P B - Very Good [SENRTEN 80 -89 Above average with some errors
C - Good s 70-79 Sound work with notable errors
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D - Satisfactory L sia 60 - 69 Fair but with major shortcomings

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

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

rounding outlined above.

MODULE DESCRIPTION FORM

Tl ) B3 g 23 g

Module Information
gs..u.u\)l“ saldl) L".&\.A)L.A

Module Title Thermodynamic I Module Delivery
Module Type Core learning activity ® Theory
Module Code CHE 316 O Lecture

[ Lab
ECTS Credits 6 ® Tutorial

O Practical
SWL (hr/sem) 150

O Seminar
Module Level ualll Semester of Delivery 5
Administering Department College
Module Leader Dr. Hameed Rasheed ALamery e-mail hameed_hrd@mu.edu.iq

Module Leader’s Acad. Title

Lecturer

Module Leader’s Qualification

Ph.D.

Module Tutor

e-mail
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Peer Reviewer Name e-mail

Scientific Committee Approval
Date

Version Number 1.0

Relation with other Modules

LAY Al all ol gall ae A8

Prerequisite module Semester

Co-requisites module None Semester

Module Aims, Learning Outcomes and Indicative Contents

4L )Y il ginall g aleil) il g A all salall Calaa

(a) Understand the of introduction and basic concepts of thermodynamics.

(b) Improve the efficiency of a process for the transformation between energy
and work.

(c) To study energy conversion in different forms. To study the entropy of a
system.

(d) To study of the relationship between properties of heat, temperature,
energy, and work

Module Aims (e) Understand to the relationship between the laws of thermodynamics and
) the concepts of entropy and the Internal Energy Formula.

Agual pal) Balalf iloa (f) Study thermodynamics gives the basic concepts for heat engines, power
plants, chemical reactions, refrigerators etc...

(g) Use the thermodynamic rules to simulate energy, work, and heat exchanges.
(h) Explained Mass and energy balances for open and closed systems.

(i) Understand the applications of thermodynamics to flow processes such as
turbine, compressors, pumps.

1] Application the thermodynamic equations to calculate the flow (both
subsonic and supersonic) in pipes and nozzles.

(k) Explain the concept of heat effects of industrial reactions and solve these

problems.

155




(n Explain the basic Concepts of Refrigeration and Liquefaction and it
applications.

(m) Understand the explain the basic concepts of Carnot engine with ideal-gas-
state working fluid and it applications.

Module Learning
Outcomes

gyl Bablall alal) s jie

1- Explain fundamental thermodynamic properties.
Describe basic concepts of Thermodynamics.
2- Calculate absolute and gage pressure, and absolute temperature.
3- Calculate changes in kinetic, potential, enthalpy and internal energy.

4- Definitions of system, surrounding, closed and open system, extensive and
intensive properties.

5- Derive and discuss the first and second laws of thermodynamics.

Indicative Contents
Ll LY il siaall

Introduction and basic concepts of thermodynamics
First law of thermodynamics

Volumetric Properties of Pure Fluids

Steam table

heat effects of industrial reactions

The Second Law of Thermodynamics

Learning and Teaching Strategies

sl g abeil) il i

Strategies

1. Group Assignment, Quizzes and Final Exam: Quizzes will be based on the
material covered in class. This material comes from a variety of sources and
may go beyond the information covered in the text. Quizzes and the final exam
will typically consist of both quantitative and qualitative questions. In all
quizzes or final exam you will need to show all work on quantitative problems.
Pay attention to significant figures. Group assignments will be open book, note
and neighbor. The quizzes will be closed book, notes and neighbor.
Assignments that cannot be read or are not presented in a professional
engineering style will not receive credit. Final exam will be comprehensive.

2. Grading:

« Plagiarism: Plagiarism is a serious offense and will not be tolerated.
Plagiarism will result in a zero for the assignment.

* Due dates will be given in class. Late papers may be accepted but will be
docked 10% per day, including weekends and starting immediately following
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class. Students with excused absences will be given a reasonable amount of
time to catch up on their work with no penalty. No assignments will be
accepted after the solution been returned or posted, whichever occurs first.

» Group work: Unless stated otherwise, you are allowed to work in groups and
can submit one assignment for the group. For some assignments, you will be
required to work in groups. A common grade will be given on group
assignments.

3. Course Grade: Extra work will be given to individual students to improve
grades when possible. I will provide you with your overall grade after each
exam. All graded work will be used as a baseline for assigning grades. The
following rating will be used for grading.

Student Workload (SWL)
Ul il yal) Jeal

Structured SWL (h/sem) 62 Structured SWL (h/w) 4
Juaill & lall Jds5ial) gl Jall Jasl L pausd CLall Al sl yall Jaal

Unstructured SWL (h/sem) 28 Unstructured SWL (h/w) 6
dhadl) P Ul el e ol all Jaall Lo saul alldall aliiiall ye ol 5ol Jaall

Total SWL (h/sem) 150

Jeail) J3& Gl ISl al) Jas

Module Evaluation

:\ﬁ*“\‘)ﬂ\ 3aldl) (u:\s.a
Time/Nu . Relevant Learning
Weight (Marks) Week Due
mber Outcome
Quizzes 2 10% (10) 5,10 LO#1,2,10and 11
Formative
Assignments 2 10% (10) 2,12 LO#3,4,6and7
assessment
Projects / Lab. 1 10% (10) Continuous
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Summative

assessment

Report 1 10% (10) 13 LO#5,8and 10
Midterm Exam 2 hr 10% (10) 7 LO#1-7
Final Exam 2hr 50% (50) 16 All

Total assessment

100% (100 Marks)

Delivery Plan (Weekly Syllabus)
Lﬁ)u\ L;_c},w‘ﬁ\ G\.@_Ld\

Material Covered

Week 1 Introduction and Basic Concepts of Thermodynamics.

Week 2 Pressure ,The Specific Volume, Temperature.

Week 3 Energy, Work And Heat Kinetic And Potential Energy

Week 4 | Thermodynamic Systems

Week 5 The First Law and Other Basic Concepts

Week 6 | Closed-System Reversible Processes; Enthalpy and open system (flow - system).
Week 7 Exam.1

Week 8 | Two-Phase Liquid / Vapor Systems And Thermodynamic Diagrams (Steam Table).
Week 9 | Volumetric Properties of Pure Fluids

Week 10 | Ideal Gas and Ideal-Gas State

Week 11 | Application Of The Virial Equations and Cubic Equations of State

Week 12 | Exam 2

Week 13 | Temperature Dependence Of AH°.

Week 14 | Heat Effects Of Industrial Reactions.

Week 15 | The Second Law Of Thermodynamics.

Week 16

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

Available in the
Text
Library?
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Required Texts

J. M. Smith; Et.Al,, Introduction To Chemical Engineering

Thermodynamics, Eighth Edition, Published By Mcgraw-Hill Yes
Education, Copyright © 2018

Recommended Texts

- Thermodynamics: An Engineering Approach 8th Edition
Yunus A. Cengel, Michael A. Boles McGraw-Hill, 2015.

-Y. A. Cengel and M. A. Boles, Thermodynamics: An
Engineering Approach, 5th Edition Mc Graw-Hill, 2006.

Yes

Websites
Grading Scheme

Group Grade ) Marks (%) | Definition

A - Excellent bl 90 - 100 Outstanding Performance

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

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

E - Sufficient J e 50-59 Work meets minimum criteria
Fail Group FX - Fail (Aallaall 28) ol ) | (45-49) More work required but credit awarded
(0-49) F - Fail sl (0-44) Considerable amount of work required

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

Ao Hall Balel) Caa g CJ)AJ

Module Information
:Lun\‘).ﬂ\ saldll Q\A}l’.ﬁ

Module Title Numerical methods Module Delivery
Module Type Basic learning activities O Theory
Module Code CHE 321 X Lecture
ECTS Credits 5 @ Lab

X Tutorial
SWL (hr/sem) 125 O Practical

O Seminar
Module Level uaGlil Semester of Delivery 6
Administering Department College
Module Leader Dr. Adil H. Rashid e-mail adil.hatem@mu.edu.iq
Module Leader’s Acad. Title Asst. Prof Module Leader’s Qualification Ph.D.
Module Tutor e-mail
Peer Reviewer Name e-mail
IS)(Z::tific Committee Approval Version Number 1.0

Relation with other Modules
DAY Agual 5l 3 sall ae 8|

Prerequisite module CHE311 Semester 5
Co-requisites module None Semester
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Module Aims, Learning Outcomes and Indicative Contents

Ll Y iy sinall g alacll il g Al Hall salall Calaal

Module Aims

Jaul Al salal) Calaal

To reach the general course goals, specific objectives were developed for each
section of material that describe the concepts that I consider most critical for you
to

take from this course:

(a) Understand the Concept of Numerical Methods.

(b)Solution Of Non-Linear Equations.

(c) Solution Of Simultaneous Linear Equations.

(d)Curves Fitting.

(e) Interpolation.

(f) Numerical Differentiation.

(g)Numerical Integration

Module Learning
Outcomes

guadpall oLl lal s e

1. Demonstrate understanding of common numerical methods and how they are
used to obtain approximate solutions to otherwise intractable mathematical
problems.

2. Apply numerical methods to obtain approximate solutions to mathematical
problems.

3. Derive numerical methods for various mathematical operations and tasks,
such as interpolation, differentiation, integration, the solution of linear and
nonlinear equations, and the solution of differential equations.

4. Analyze and evaluate the accuracy of common numerical methods.

5. Implement numerical methods in Matlab.

6. Write efficient, well-documented Matlab code and present numerical results

in an informative way.

Indicative Contents
Lol ) ey sinall

Solution of non- linear Equations-Simple Iterative Method.
Solution of non- linear Equations- Newton- Raphson Method.
Solution Of Simultaneous Linear Equations- Direct Methods.

Solution Of Simultaneous Linear Equations- Indirect Methods.
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Curves Fitting.
Interpolation

Numerical Integration and Differentiation.

Learning and Teaching Strategies

sl g abeil) gl i

Strategies

1. Group Assignment, Quizzes and Final Exam: Quizzes will be based on the
material covered in class. This material comes from a variety of sources and

may go beyond the information covered in the text. Quizzes and the final
examwill typically consist of both quantitative and qualitative questions. In all

quizzes or final exam you will need to show all work on quantitative problems.
Pay attention to significant figures. Group assignments will be open book, note
and neighbor. The quizzes will be closed book, notes and neighbor.
Assignments that cannot be read or are not presented in a professional
engineering style will not receive credit. Final exam will be comprehensive.

2. Grading:

(] Plagiarism: Plagiarism is a serious offense and will not be tolerated.
Plagiarism will result in a zero for the assignment.

[ Due dates will be given in class. Late papers may be accepted but will be
docked 10% per day, including weekends and starting immediately following
class. Students with excused absences will be given a reasonable amount of
time to catch up on their work with no penalty. No assignments will be
accepted after the solution been returned or posted, whichever occurs first.

[ Group work: Unless stated otherwise, you are allowed to work in groups and
can submit one assignment for the group. For some assignments, you will be
required to work in groups. A common grade will be given on group
assignments.

3. Course Grade: Extra work will be given to individual students to improve

grades when possible. | will provide you with your overall grade after each
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exam. All graded work will be used as a baseline for assigning grades. The

following rating will be used for grading.

Student Workload (SWL)
Ul ol yal) Jeal

Structured SWL (h/sem) 6 Structured SWL (h/w) 4
Jhadl) A Ul adaiial) ol Al Jasl) Lo saul calldall alaiiall ol 5l Jaall

Unstructured SWL (h/sem) 63 Unstructured SWL (h/w) 49
Juadl) J3A Ul alaiid) jee ool ol Jaal) Lo saul Calldall aliiiall ye ol jall Jaall )
Total SWL (h/sem) 125

Gl & Ul IS ol Jeal

Module Evaluation

ol ) 3oLl s
Time/Nu Relevant Learning
. Weight (Marks) Week Due S

Quizzes 2 10% (10) 5,10 LO#1,2,10and 11
Formative Assignments 2 10% (10) 2,12 LO#3,4,6and 7
assessment Projects / Lab. 1 10% (10) Continuous

Report 1 10% (10) 13 LO#5,8and 10
Summative Midterm Exam 2 hr 10% (10) 7 LO#1-7
assessment Final Exam 2hr 50% (50) 16 All
Total assessment 100% (100 Marks)

Delivery Plan (Weekly Syllabus)
bl o sl Zleidl)

Material Covered

Week 1

Solution of Non Linear Equations: Simple Iteration Method
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Week 2 | Solution of Non Linear Equations: Newton- Raphson Method
Week 3 | Solution of Simultaneous Equations: Direct Method

Week 4 | Solution of Simultaneous Equations: Indirect Method

Week 5 Curves Fitting — Part One

Week 6 Curves Fitting — Part Two

Week 7 | Class Review and First Month Exam

Week 8 Numerical Interpolation — Part One

Week 9 Numerical Interpolation — Part Two

Week 10 | Finite Differences Method & Forward, Backward, and Center Expressions
Week 11 | Newton & Lagrange Forms

Week 12 | Numerical Differentiation

Week 13 | Numerical Integration

Week 14 | Solution of Ordinary Differential Equation O.D.E

Week 15

Week 16

Learning and Teaching Resources
u.u..gJSﬂ\j e&:..d\ JALAA

Available in the

Text
Library?
. Steven C. Chapra, Applied Numerical Methods with
Required Texts Yes
MATLAB® for Engineers and Scientists , Fourth Edition, 2018.
Recommended Texts | 1- James F. Epperson, An Introduction To Numerical Methods Yes

and Analysis, Second Edition, 2013.
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Delivery Plan (Weekly Syllabus)

‘";.ud\ (= s GL@JA\
Material Covered

Week 1 Introduction to MATLAB

Week 2 Array transpose

Week 3 plot

Week 4 Solution of Non-linear equation by simple iteration method

Week 5 Solution of Non-linear equation by simple iteration method

Week 6 | Solution of non-linear equation Newton Raphson Method

Week 7 | Solution of non-linear equation Newton Raphson Method

Week 8 Solution of linear system of equation

Week 9 Solution of linear system of equation

Week 10 | Interpolation

Week 11 | Interpolation

Week 12 | Function Discovery

Week 13 | Function Discovery

Week 14 | Integration

Week 15 | differentiation

2- Erwin Kreyszig. Advanced-Engineering-Mathematics, 10th-
edition, 2011.
Websites
Grading Scheme
Group Grade sl Marks (%) | Definition
A - Excellent Dbl 90 - 100 Outstanding Performance
Success Group B - Very Good [SENRYEN 80 - 89 Above average with some errors
(50 - 100) C - Good B 70-79 Sound work with notable errors
D - Satisfactory Lo gl 60 - 69 Fair but with major shortcomings
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E - Sufficient e 50-59 Work meets minimum criteria
Fail Group FX - Fail (Aallaall 28) ol ) | (45-49) More work required but credit awarded
(0-49) F - Fail cal (0-44) Considerable amount of work required

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

rounding outlined above.

MODULE DESCRIPTION FORM

:\M\Jﬂ\ 3l Caia g Cdj.u

Module Information
:\m\)ﬂ\ saldll &_1\49‘933.4

Module Title Mass transfer I Module Delivery
Module Type Core learning activity & Theory
Module Code CHE 322 O Lecture

[ Lab
ECTS Credits 5 ® Tutorial

O Practical
SWL (hr/sem) 125

O Seminar
Module Level uallil Semester of Delivery 6
Administering Department College
Module Leader Dr. Anas Bdiwi Salman e-mail dr.anas.bdiwi@mu.edu.iq
Module Leader’s Acad. Title Asst.Prof. Module Leader’s Qualification Ph.D.
Module Tutor e-mail
Peer Reviewer Name e-mail

Scientific Committee Approval
Date

Version Number 1.0
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Relation with other Modules

AN Al all ol gall ae A8

Prerequisite module

CHE312

Semester 5

Co-requisites module

None

Semester

Module Aims, Learning Outcomes and Indicative Contents

4L )Y by ginall g aleil) =il g A all salall Calaa]

Module Aims

Jaud Al galal) Calaal

(a)
(b)
(c)
(d)
(e)
(f)
(8)
(h)

Students will learn about the diffusional mass transfer.

Operation of cooling tower will be clearly understood.

Operation of Dryer will be understood.

Student will understand the mechanism of crystallization and absorption.
Students will come to know the design of a distillation column.

Design of adsorbed.

calculations involved in liquid-liquid extraction

calculations involved in solid liquid extraction

Module Learning
Outcomes

Al ol salall aladl) s H3a

1- understanding the principles of liquid-liquid extraction

2- understanding the ternary system equilibrium data

3- understanding the equilibrium data of distillation

3- understanding the mathematical expression of distillation kinds

4- understanding the principles of humidification

5- understanding the principles of crystalization

Indicative Contents
Lol ) ey sinall

Diffusion

Leaching

Distillation

Absorption

Liquid-liquid extraction
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Evaporation

Learning and Teaching Strategies

sl g abeil) il i

Strategies

1. Group Assignment, Quizzes and Final Exam: Quizzes will be based on the
material covered in class. This material comes from a variety of sources and
may go beyond the information covered in the text. Quizzes and the final exam
will typically consist of both quantitative and qualitative questions. In all
quizzes or final exam you will need to show all work on quantitative problems.
Pay attention to significant figures. Group assignments will be open book, note
and neighbor. The quizzes will be closed book, notes and neighbor.
Assignments that cannot be read or are not presented in a professional
engineering style will not receive credit. Final exam will be comprehensive.

2. Grading:

» Plagiarism: Plagiarism is a serious offense and will not be tolerated.
Plagiarism will result in a zero for the assignment.

« Due dates will be given in class. Late papers may be accepted but will be
docked 10% per day, including weekends and starting immediately following
class. Students with excused absences will be given a reasonable amount of
time to catch up on their work with no penalty. No assignments will be
accepted after the solution been returned or posted, whichever occurs first.

» Group work: Unless stated otherwise, you are allowed to work in groups and
can submit one assignment for the group. For some assignments, you will be
required to work in groups. A common grade will be given on group
assignments.

3. Course Grade: Extra work will be given to individual students to improve
grades when possible. I will provide you with your overall grade after each
exam. All graded work will be used as a baseline for assigning grades. The
following rating will be used for grading.

Student Workload (SWL)
Gldall ol 5all Jaall

Structured SWL (h/sem)

62 Structured SWL (h/w) 4
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Jadll P Qllall alatiall ol Hal) Jasl)

Lo sal calldall aliiall sl 5all Jaall

Unstructured SWL (h/sem) 63 Unstructured SWL (h/w) 42
dhadl) P QU el e ol all Jasl) Lo sal alldall alaiiall el jall Jaall ’
Total SWL (h/sem)

125

Gl I8 Ll IS 5al) Jaal

Module Evaluation

ol ol as

Time/Nu Relevant Learning
- Weight (Marks) Week Due .

Quizzes 2 10% (10) 5,10 LO#1,2,10and 11
Formative Assignments 2 10% (10) 2,12 LO#3,4,6and 7
assessment Projects / Lab. 1 10% (10) Continuous

Report 1 10% (10) 13 LO#5,8and 10
Summative Midterm Exam 2 hr 10% (10) 7 LO#1-7
assessment Final Exam 2hr 50% (50) 16 All
Total assessment 100% (100 Marks)

Delivery Plan (Weekly Syllabus)

Lﬁ)m‘ (= s C\.@.’mﬂ\

Material Covered

Week 1 Distillation: Introduction

Week 2 Simple distillation

Week 3 Flash distillation

Week 4 Continuous distillation: binary system
Week 5 1st month exam

Week 6 Multi-component Distillation

Week 7 Humidification

Week 8 Cooling Towers

Week 9 Drying
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Week 10

2nd moth exam

Week 11 | Steps of Drying

Week 12 | Evaporation: Types of Evaporation
Week 13 | Single effect evaporators

Week 14 | Multiple Effects evaporators
Week 15 | 3rd moth exam

Week 16

Learning and Teaching Resources
U'“.'?)ﬂ\} ?L_”\S\ JJLLA.A

Available in the
Text
Library?
Chemical engineering volume 1 by Coulson and Richrdson
(5th Editions).
Required Texts Yes
Chemical engineering volume 2by Coulson and Richrdson
(5th Editions).
Recommended Texts . Yes
-Mass transfer operations by Treybal
Websites
Grading Scheme
Group Grade sl Marks (%) | Definition
A - Excellent Dlial 90 - 100 Outstanding Performance
B - Very Good [SENRTEN 80 - 89 Above average with some errors
(S:(;:(iels;oc)iroup C - Good B 70-79 Sound work with notable errors
D - Satisfactory das sia 60 - 69 Fair but with major shortcomings
E - Sufficient Jsie 50-59 Work meets minimum criteria
Fail Group FX - Fail (Aalleall 28) al ) | (45-49) More work required but credit awarded
(0-49) F — Fail il (0-44) Considerable amount of work required
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Note: Marks Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for example a mark
of 54.5 will be rounded to 55, whereas a mark of 54.4 will be rounded to 54. The University has a policy NOT to
condone "near-pass fails" so the only adjustment to marks awarded by the original marker(s) will be the automatic
rounding outlined above.

MODULE DESCRIPTION FORM

Al ) B3] a5 23 g

Module Information
:Lu.u\JJM XA QLA)&’.A

Module Title Heat transfer |1 Module Delivery
Module Type Core learning activity O Theory
Module Code CHE 323 Xl Lecture
] Lab

ECTS Credits 5

X Tutorial

O Practical
SWL (hr/sem) 125

O Seminar
Module Level ualll Semester of Delivery 6
Administering Department College
Module Leader Dr. Ghazi Faisal Naser e-mail ghazi_faisal@mu.edu.iq
Module Leader’s Acad. Title Asst. Prof Module Leader’s Qualification Ph.D.

Module Tutor

e-mail

Peer Reviewer Name

e-mail

Scientific Committee Approval

Date

Version Number

1.0
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Relation with other Modules

AN Al all ol gall ae A8

Prerequisite module

CHE313 Semester 5

Co-requisites module

None Semester

Module Aims, Learning Outcomes and Indicative Contents

405 )Y by ginall g aleil) il g A Hal) salall Calaa

Module Aims

Al Hall salall Calaal

a) Understand how thermodynamics and heat transfer are related to each other,
and distinguish thermal energy from other forms of energy and heat transfer from
other forms of energy transfer, and perform general energy balances as well as
surface energy balances, and understand the basic mechanisms of heat transfer,
which are conduction, convection, and radiation, and Fourier’s law of heat
conduction, Newton’s law of cooling, and the Stefan— Boltzmann law of
radiation.

b) Identify the mechanisms of heat transfer that occur simultaneously in practice,
and develop an awareness of the cost associated with heat losses, and solve
various heat transfer problems encountered in practice.

¢) Understand multidimensionality and time dependence of heat transfer and the
conditions under which a heat transfer problem can be approximated as being
one-dimensional, and obtain the differential equation of heat conduction in
various coordinate systems, and simplify it for the steady one-dimensional case,
and identify the thermal conditions on surfaces, and express them
mathematically as boundary and initial conditions.

d) Solve one-dimensional heat conduction problems and obtain the temperature
distributions within a medium and the heat flux, and analyze one-dimensional
heat conduction in solids that involve heat generation, and evaluate heat
conduction in solids with temperature dependent thermal conductivity.

e) Understand the concept of thermal resistance and its limitations, and develop
thermal resistance networks for practical heat conduction problems, and solve
steady conduction problems that involve multilayer rectangular, cylindrical, or
spherical

geometries.

f) Develop an intuitive understanding of thermal contact resistance and
circumstances under which it may be significant, and identify applications in
which insulation may actually increase heat transfer, and analyze finned surfaces,
and assess how efficiently and effectively fins enhance heat transfer, and solve
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multidimensional practical heat conduction problems using conduction shape
factors.

g) Assess when the spatial variation of temperature is negligible and temperature
varies nearly uniformly with time, making the simplified lumped system analysis
applicable, and obtain analytical solutions for transient one-dimensional
conduction problems in rectangular, cylindrical, and spherical geometries using
the method of separation of variables, and understand why a one-term solution
is usually a reasonable approximation.

h) Understand the physical mechanism of convection and its classification, and
visualize the development of velocity and thermal boundary layers during flow
over surfaces.

i) Gain a working knowledge of the dimensionless Reynolds, Prandtl, and
Nusselt numbers,and distinguish between laminar and turbulent flows, and gain
an understanding of the mechanisms of momentum and heat transfer in turbulent
flow.

j) Recognize empirical relations for pipe and tube flow and empirical correlation
heat transfer for fully developed turbulent flow in Tubes, and empirical relation
for laminar heat transfer in tubes.

k) Recognize numerous types of heat exchangers, and classify them, and develop
an awareness of fouling on surfaces, and determine the overall heat transfer
coefficient for a heat

exchanger, and perform a general energy analysis on heat exchangers.

I) Obtain a relation for the logarithmic mean temperature difference for use in
the LMTD method, and modify it for different types of heat exchangers using
the correction factor, and develop relations for effectiveness, and analyze heat
exchangers when outlet temperatures are not known using the effectiveness-
NTU method, and know the primary considerations in the selection of heat
exchangers.

m) Classify electromagnetic radiation, and identify thermal radiation, and
understand the idealized blackbody, and calculate the total and spectral
blackbody emissive power, and calculate the fraction of radiation emitted in a
specified wavelength band using the blackbody radiation functions.

n) Understand the concept of radiation intensity, and define spectral directional

guantities using intensity, and develop a clear understanding of the properties
emissivity, absorptivity, reflectivity, and transmissivity on spectral, directional,
and total basis, and apply Kirchhoff’s law to determine the absorptivity of a
surface when its emissivity is known.

Module Learning
Outcomes

Ao Hal) 3alall aladl) s 3

By the end of this course you should demonstrate the following relevant
to Heat Transfer: 1) Design in details an important unit such as heat
exchanger 2) an understanding of professional and ethical
responsibility, 3) an ability to communicate effectively, 4) an education
necessary to understand the impact of engineering solution in a global,
economic, environmental, and societal context, and 5) an ability to use
the techniques, skills, and modern engineering tools necessary for
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engineering practice.

Indicative Contents
Hala Y il gial)

Introduction and Basic Concepts
Heat Conduction Equation
Steady Heat Conduction
Transient Heat Conduction
Fundamentals Of Convection
Heat Exchangers

Fundamentals of Thermal Radiation

Learning and Teaching Strategies

sl g abeil) il i

Strategies

Strategies can be classified in to: Lectures, Reports, Seminars, Group
Assignment, Quizzes and Final Exam, where Quizzes will be based on the
material covered in class. This material comes from a variety of sources and
may go beyond the information covered in the text. Quizzes and the final exam
will typically consist of both quantitative and qualitative questions. In all
quizzes or final exam you will need to show all work on quantitative problems.
Pay attention to significant figures. Group assignments will be open book, note
and neighbor. The quizzes will be closed book, notes and neighbor.
Assignments that cannot be read or are not presented in a professional
engineering style will not receive credit. Final exam will be comprehensive.

Student Workload (SWL)
Galllall sl all Jasl)

Structured SWL (h/sem) 7 Structured SWL (h/w) c
Jadll J3A Qllall Alaiid) oA Jaall Lo sand (alUall aLaial) A Jaall

Unstructured SWL (h/sem) 18 Unstructured SWL (h/w) 32
Juadl) J3A QlUall adaiidd) yee ol Al Jaal) Lo sal calldall alaiiall e ol 5ol Jaall '

Total SWL (h/sem)

Gl & Ul IS ol Jeal

125
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Module Evaluation
M\Ji\ 3alall ?"5\93

Time/Nu Relevant Learning
- Weight (Marks) Week Due P

Quizzes 2 10% (10) 5,10 LO#1,2,10and 11
Formative Assignments 2 10% (10) 2,12 LO#3,4,6and 7
assessment Projects / Lab. 1 10% (10) Continuous

Report 1 10% (10) 13 LO#5,8and 10
Summative Midterm Exam 2 hr 10% (10) 7 LO#1-7
assessment Final Exam 2hr 50% (50) 16 All
Total assessment 100% (100 Marks)

Delivery Plan (Weekly Syllabus)
bl o gl Zleiall

Material Covered

Week 1 Unsteady state conduction

Week 2 | Supplemental examples

Week 3 | Thermal boundary layer for laminar and turbulent flow
Week 4 | Supplemental examples

Week 5 | Analogy between fluid friction& heat transfer
Week 6 | Supplemental examples

Week 7 Heat Exchangers (part |)

Week 8 | Supplemental examples

Week 9 Heat Exchangers (part Il)

Week 10 | Supplemental examples

Week 11 | Heat transfer by convection (External &Internal)
Week 12 | Supplemental examples

Week 13 | Heat transfer by convection (Natural)
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Delivery Plan (Weekly Syllabus)
D8Rl e g el

Material Covered

Week 1 | Radial temperature distribution for steady-state conduction

Week 2 Radial temperature distribution for steady-state conduction

Week 3 Use of the Fourier Rate Equation and Thermal Conductivity for Radial conduction
Week 4 Use of the Fourier Rate Equation and Thermal Conductivity for Radial conduction
Week 5 Unsteady State Conduction (Radial conduction)

Week 6 Unsteady State Conduction (Radial conduction)

Week 7 | Heat transfer by Fins

Week 8 Heat transfer by Fins

Week 9 | Temperature distribution along an extended surface

Week 10 | Temperature distribution along an extended surface

Week 11 | Heat Transfer by free convection and radiation

Week 12 | Heat Transfer by free convection and radiation

Week 13 | Constant of proportionality (thermal conductivity) k

Week 14 | Constant of proportionality (thermal conductivity) k

Week 15 | Test

Week 14 | Supplemental problems

Week 15 | Heat transfer by radiation

Week 16

176




Learning and Teaching Resources
w‘)dﬂ\j (‘Ja_'m JJLAAA

Available in the

Text
Library?
Holman, J.P., Heat Transfer, Tenth Edition, McGraw-Hill
Required Texts (2010).& Yunus, A. C.., Heat and Mass Transfer, 6th. Edition Yes
(2020).
Recommended Texts | -TRANKP. INCROPERA / DAVID P. DEWITT / THEODORE L. Yes

BERGMAN / ADRIENNE S. LAVINE, Fundamentals of Heat and
Mass Transfer, SIXTH EDITION (2007).
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-Cao, E., Heat transfer in process engineering, McGraw-Hill.

- Serth, R.W., Process Heat Transfer, Principles and
Applications, Elsevier.

Websites
Grading Scheme

Group Grade _paadl) Marks (%) | Definition

A - Excellent Dlal 90 - 100 Outstanding Performance

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

D - Satisfactory L s 60 - 69 Fair but with major shortcomings

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

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

MODULE DESCRIPTION FORM
‘\_\u‘).ﬂ\ 3Ll L_.Q.\Aj CJ}AJ

Module Information
Ao Hall saladl il slaa

Module Title Reactor design I Module Delivery
Module Type Core learning activity Ol Theory
Module Code CHE 324 Lecture
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ECTS Credits 5 [ Lab
X Tutorial
SWL (hr/sem) 125 O Practical
O Seminar
Module Level ualll Semester of Delivery 6
Administering Department College
Module Leader Dr. Forat Yasir Sharrad e-mail furatyasir@mu.edu.iq
Module Leader’s Acad. Title Asst. Prof Module Leader’s Qualification Ph.D.
Module Tutor e-mail
Peer Reviewer Name e-mail

Scientific Committee Approval

Version Number 1.0

Date
Relation with other Modules
LAY Al all ol gall ae A8
Prerequisite module CHE315 Semester 5
Co-requisites module None Semester

Module Aims, Learning Outcomes and Indicative Contents

Ll Y il sinall g alaill il g Al Hall salall Calaal

Module Aims

Jaud ol salal) Calaal

(a) Understand the concept of chemical reaction engineering.

(b) Understand the chemical reaction engineering throughout the chemical reactors.
(c) Explain the purpose of estimating the performance requirements, such as the yield,
selectivity, limiting and excess reactants.

(d) Understand the kinetics of homogeneous and heterogeneous reactors.

(e) Explain the differences between the elementary and non-elementary reactions.

179




(f) Explain the differences between the concentration and temperature dependent
terms of the rate equations.

(g) Understand the concepts of Thermodynamics of the chemical reactions.

(h) Conduct the rate constant and the order of the chemical reaction.

(i) Understand the types of the chemical reactions and their effects on the rate of
reaction equation form.

(j) Explain the concepts of the homogeneous catalyzed reactions.

(k) Understand the gaseous reactions throughout the chemical reactors.

() Explain the basic Concepts of choosing the appropriate reactor type based on the
nature of the chemical reaction.

(m) Solve problems involving yield, selectivity, limiting and excess reactants, reactions
orders, the rate constant, activation energy, and methods of half-life subject as well as
the thermodynamics parameters.

Module Learning
Outcomes

Al Hal) 3alall aladl) s 3

1- Communicate with state service institutions related to the nature of
the program by providing engineering advice and participating or
holding seminars and discussions

2- Improving their understanding of professional ethics, sustainability
and occupational safety

3-Allows them to be influential engineers in society by finding
solutions to industrial facilities problems related to the program

Indicative Contents
Lala LY il siaall

Overview of Chemical Reaction Engineering

Concentration and temperature dependent terms of a rate equation
Kinetics of homogeneous reactors

Thermodynamics of chemical reactions

First and second order reversible reactions

Gaseous Reactions

Learning and Teaching Strategies

sl g abesil) il i

Strategies

1. Group Assignment, Quizzes and Final Exam: Quizzes will be based on the
material covered in class. This material comes from a variety of sources and
may go beyond the information covered in the text. Quizzes and the final exam
will typically consist of both quantitative and qualitative questions. In all
quizzes or final exam you will need to show all work on quantitative problems.
Pay attention to significant figures. Group assignments will be open book, note
and neighbor. The quizzes will be closed book, notes and neighbor.
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Assignments that cannot be read or are not presented in a professional
engineering style will not receive credit. Final exam will be comprehensive.

2. Grading:

« Plagiarism: Plagiarism is a serious offense and will not be tolerated.
Plagiarism will result in a zero for the assignment.

* Due dates will be given in class. Late papers may be accepted but will be
docked 10% per day, including weekends and starting immediately following
class. Students with excused absences will be given a reasonable amount of
time to catch up on their work with no penalty. No assignments will be
accepted after the solution been returned or posted, whichever occurs first.

« Group work: Unless stated otherwise, you are allowed to work in groups and
can submit one assignment for the group. For some assignments, you will be
required to work in groups. A common grade will be given on group
assignments.

3. Course Grade: Extra work will be given to individual students to improve
grades when possible. I will provide you with your overall grade after each
exam. All graded work will be used as a baseline for assigning grades. The
following rating will be used for grading.

Student Workload (SWL)
ldall ol 5all Jaall

Structured SWL (h/sem) - Structured SWL (h/w) 4
Jhadl) A Ul adaiial) ol all Jasl) Lo sl Ul aliiall ) jall Jaall

Unstructured SWL (h/sem) 63 Unstructured SWL (h/w) 42
dhadl) P QU el e ol all Jaall Lo sal calldall alsiiall y ol 5ol Jaall )
Total SWL (h/sem) 125

Jomil) 38 LR IS ) Jaal

Module Evaluation
@u\)ﬂ\ 3alall r“"=‘93
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Time/Nu Relevant Learning
- Weight (Marks) Week Due S
Quizzes 2 10% (10) 5,10 LO #1,2,10 and 11
Formative Assignments 2 10% (10) 2,12 LO#3,4,6and7
assessment Projects / Lab. 1 10% (10) Continuous
Report 1 10% (10) 13 LO#5,8and 10
Summative Midterm Exam 2 hr 10% (10) 7 LO#1-7
assessment Final Exam 2hr 50% (50) 16 All
Total assessment 100% (100 Marks)
Delivery Plan (Weekly Syllabus)
bl o gl Zleiall
Material Covered

Week 1 Fundamental Concepts Used in Chemical Reactor Design

Week 2 | Material and Energy Balances in the Design of Industrial Reactors

Week 3 Ideal Isothermal Reactors

Week 4 | Ideal Isothermal Batch Reactors

Week 5 Isothermal Plug flow Reactors

Week 6 | The Continuous Flow Stirred Tank Reactor (CSTR)

Week 7 Design for single reaction

Week 8 | Size comparison of single reactors

Week 9 | Variation of reaction ratio for second-order reactions

Week 10 | Combinations of PFRs

Week 11 | Stirred Tank Reactors in Series 1

Week 12 | Stirred Tank Reactors in Series 2

Week 13 | Mixed flow reactors of different sizes in series

Week 14 | Reactors of different types in Series

Week 15 | Catalysts

Week 16
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Learning and Teaching Resources

Available in the

Text
Library?
. Chemical Reaction Engineering by Levenspiel, Octave, Joun
Required Texts ) o Yes
Wiley & Sons, 1999, (3rd Editions).
- Chemical Reactor Design by Harriott, Peter, Marcel Dekker
R e Publisher, 2003, (1st Editions). Yes

- Elements of Chemical Reaction Engineering by Fogler, H.
Scott, Prentice -Hall, 2004, (4th Editions).

Websites
Grading Scheme

Group Grade sl Marks (%) | Definition

A - Excellent Dbl 90 - 100 Outstanding Performance

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

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

E - Sufficient J e 50-59 Work meets minimum criteria
Fail Group FX - Fail (Allaal) 28) ol | (45-49) More work required but credit awarded
(0-49) F - Fail sl (0-44) Considerable amount of work required

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

Ao Hall Balel) Caa g CJ)AJ

Module Information

:Lun\‘).ﬂ\ saldll Q\A}l’.ﬁ

Module Title Thermodynamic Il Module Delivery
Module Type Core learning activity & Theory
Module Code CHE 325 [ Lecture

O Lab
ECTS Credits 5 ® Tutorial

O Practical
SWL (hr/sem) 125

O Seminar
Module Level ualil Semester of Delivery 6
Administering Department College
Module Leader Dr. Hameed Rasheed ALamery e-mail hameed_hrd@mu.edu.iq
Module Leader’s Acad. Title Lecturer Module Leader’s Qualification Ph.D.
Module Tutor e-mail
Peer Reviewer Name e-mail
Scientific Committee Approval ]

Version Number 1.0
Date
Relation with other Modules
LAY Al ) ol gall ae A8

Prerequisite module CHE316 Semester 5
Co-requisites module None Semester
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Module Aims, Learning Outcomes and Indicative Contents

L5 )Y il ginall g alail) il g Al Hal) salall Calaa]

Module Aims

Jaud ol salall Calaal

(a) Understand the of introduction and basic concepts of thermodynamics.

(b) Improve the efficiency of a process for the transformation between energy
and work.

(c) To study energy conversion in different forms. To study the entropy of a
system.

(d) To study of the relationship between properties of heat, temperature,
energy, and work

(e) Understand to the relationship between the laws of thermodynamics and
the concepts of entropy and the Internal Energy Formula.

(f) Study thermodynamics gives the basic concepts for heat engines, power
plants, chemical reactions, refrigerators etc...

(g) Use the thermodynamic rules to simulate energy, work, and heat exchanges.
(h) Explained Mass and energy balances for open and closed systems.

(i) Understand the applications of thermodynamics to flow processes such as
turbine, compressors, pumps.

1] Application the thermodynamic equations to calculate the flow (both
subsonic and supersonic) in pipes and nozzles.

(k) Explain the concept of heat effects of industrial reactions and solve these
problems.

(N Explain the basic Concepts of Refrigeration and Liquefaction and it
applications.

(m) Understand the explain the basic concepts of Carnot engine with ideal-gas-
state working fluid and it applications.

Module Learning
Outcomes

gyl Balall lal s jie

1- Solve problems using the properties and relationships of thermodynamic
fluids.

2- Analyses basic thermodynamic cycles.

3- Understand and apply the laws of thermodynamics and various methods of
evaluating state properties to equipment of chemical engineering processes,
such as turbines, pumps, engines, and refrigeration units.

4- Students must have understanding of thermodynamic fundamentals before
studying their application in applied thermodynamics.
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5- The understanding of thermodynamic properties and processes will assist
students in other related coursework

Indicative Contents
Lol ) ey sinall

Introduction and basic concepts of thermodynamics
First law of thermodynamics

Volumetric Properties of Pure Fluids

Steam table

heat effects of industrial reactions

The Second Law of Thermodynamics

Learning and Teaching Strategies

aslacil 5 aladl) i) i

Strategies

1. Group Assignment, Quizzes and Final Exam: Quizzes will be based on the
material covered in class. This material comes from a variety of sources and
may go beyond the information covered in the text. Quizzes and the final exam
will typically consist of both quantitative and qualitative questions. In all
quizzes or final exam you will need to show all work on quantitative problems.
Pay attention to significant figures. Group assignments will be open book, note
and neighbor. The quizzes will be closed book, notes and neighbor.
Assignments that cannot be read or are not presented in a professional
engineering style will not receive credit. Final exam will be comprehensive.

2. Grading:

* Plagiarism: Plagiarism is a serious offense and will not be tolerated.
Plagiarism will result in a zero for the assignment.

* Due dates will be given in class. Late papers may be accepted but will be
docked 10% per day, including weekends and starting immediately following
class. Students with excused absences will be given a reasonable amount of
time to catch up on their work with no penalty. No assignments will be
accepted after the solution been returned or posted, whichever occurs first.

» Group work: Unless stated otherwise, you are allowed to work in groups and
can submit one assignment for the group. For some assignments, you will be
required to work in groups. A common grade will be given on group
assignments.

3. Course Grade: Extra work will be given to individual students to improve
grades when possible. I will provide you with your overall grade after each
exam. All graded work will be used as a baseline for assigning grades. The
following rating will be used for grading.
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Student Workload (SWL)

Glall i yall Jasll

Structured SWL (h/sem) 2 Structured SWL (h/w) 4
Jhadl) A Ul adaiial) ol Al Jasl) Lo saul calldall alaiiall ol 5l Jaall

Unstructured SWL (h/sem) 63 Unstructured SWL (h/w) 49
Jmdl) 3 QIR piall e ad 51 Jaal Lo poud CHLY il el ) (Janl '
Total SWL (h/sem) 125

Gl & Ul IS ol Jeal

Module Evaluation

Al Hall 3alal) (»;.1:\9.1
Time/Nu Relevant Learning
- Weight (Marks) Week Due Outcome

Quizzes 2 10% (10) 5,10 LO#1,2,10and 11
Formative Assignments 2 10% (10) 2,12 LO#3,4,6and 7
assessment Projects / Lab. 1 10% (10) Continuous

Report 1 10% (10) 13 LO#5,8and 10
Summative Midterm Exam 2 hr 10% (10) 7 LO#1-7
assessment Final Exam 2hr 50% (50) 16 All
Total assessment 100% (100 Marks)
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Delivery Plan (Weekly Syllabus)
Lg)L.J\ gc}gu‘ﬁ\ GL@_LJ\

Material Covered

Week 1 Thermodynamic Properties Of Fluids Enthalpy And Entropy From Residual Properties

Week 2 Generalized Property Correlations For Gases 1- Lee — Kesler Generalized Equation 2- Virial equation.

Week 3 Applications Of Thermodynamics To Flow Processes, Nozzles, Throttling Process

Week 4 Exam 1

Week 5 Applications Of Thermodynamics To Flow Processes, Turbines (Expanders),

Week 6 Compression Processes and Pumps.

Week 7 Production Of Power From Heat, The Steam Power Plant

Week 8 Exam 2

Week 9 Refrigeration and Liquefaction 1-Carnot cycle (reverse Carnot cycle).

Week 10 | 2- Vapour — Compression Cycle A- With Turbine As Unit Of Expansion

Week 11 | B- With Expansion Valve: (Ideal Cycle Vapor Compression).

Week 12 | "Modification of vapor compression Refigration 1- Adding Heat Exchanger and Absorption

Week 13 | Refrigeration."

Week 14 | Liquefaction Processes: Linde and Claude.

Week 15
Week 16
Learning and Teaching Resources
w‘)dﬂ\‘g (‘Ja_'m JJLAAA
Available in the
Text
Library?
J. M. Smith; Et.Al., Introduction To Chemical Engineering
Required Texts Thermodynamics, Eighth Edition, Published By Mcgraw-Hill Yes
Education, Copyright © 2018
Recommended Texts | - Thermodynamics: An Engineering Approach 8th Edition Yes
Yunus A. Cengel, Michael A. Boles McGraw-Hill, 2015.
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-Y. A. Cengel and M. A. Boles, Thermodynamics: An
Engineering Approach, 5th Edition Mc Graw-Hill, 2006.

Websites
Grading Scheme

Group Grade _paadl) Marks (%) | Definition

A - Excellent Dlal 90 - 100 Outstanding Performance

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

D - Satisfactory L sia 60 - 69 Fair but with major shortcomings

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

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

MODULE DESCRIPTION FORM

:\_u.u“)ﬂ\ 3l Caia g CJ}M

Module Information
Ao Hall saladl il slaa

Module Title Equipment design 1 Module Delivery
Module Type Core learning activity

O Theory
Module Code CHE 326 Lecture
ECTS Credits 5 L Lab
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X Tutorial
SWL (hr/sem) 125 O Practical
O Seminar
Module Level ualil Semester of Delivery 6
Administering Department College
Module Leader Ihsan Habib Dakhil e-mail em2ihsan@mu.edu.iq
Module Leader’s Acad. Title Prof. Module Leader’s Qualification M.Sc.
Module Tutor e-mail
Peer Reviewer Name e-mail
IS)ca:::(r;tific Committee Approval Version Number 1.0
Relation with other Modules
AV Agusl 5l 3 sall ae 28|
Prerequisite module Semester
Co-requisites module None Semester

Module Aims, Learning Outcomes and Indicative Contents

A0L5 )Y il ginall g alail) il 5 gl Hal) 3ol Calaa

To reach the general course goals, specific objectives were developed for each
Module Aims section of material that describe the concepts that | consider most critical for you to
) take from this course:

SRR a- Equipment specifications: To understand the nature of chemical design
structure and the anatomy of the chemical process.

b- Cost Estimations: To understand how to make quick, rough, cost estimates to

decide between alternative designs and for project evaluation.
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c- Flow-sheeting: Types of flow-sheet used in chemical engineering drawing and
Equipment symbols.

d- Piping and Instruments Diagrams: To get the knowledge for preparing PFD
and P&I D diagrams. Pipe sizing, pipe fittings, valve type, and the specifications of
pumps and compressors.

e- Process vessels: vessels types and the specification difference.

Module Learning
Outcomes

Al al) salell aladll s y3a

According to the results of the department program evaluation, at the end of this
course, you must demonstrate the following relevant to the design of chemical
engineering equipment:

1. Ability to demonstrate general knowledge of chemical processes &
equipment design.

2. Ability on costing to create projects,

3. Ability to the general design chemical plants and construct flow sheets.

4, Ability to design piping systems & pumps.

5. Ability to design vessels and storage tanks, gas-liquid separation drums, and

liquid-liquid separation.

6. Ability to design vessels and storage tanks.

Indicative Contents
ala LY Gl sial)

Flow-sheet and PID

Cost Estimation

Plant Layout

Pressure Vessels

Process Design of Heat Transfer Equipment
Process design of Tray Distillation Column

Process Design of Absorption Column

Learning and Teaching Strategies

sl g abeil) il i

Strategies

a- Work together in same-discipline teams to solve engineering problems.

b- To review state of the-art concepts for process intensification and
design approaches used for such reactors.

c- Speed intuitive, predictability and evaluate information and ideas in the
handling of chemical reactor issues.
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Student Workload (SWL)
Ul il yall Jeal

Structured SWL (h/sem) - Structured SWL (h/w) 4
Juadl) J3A ClUall Jdaiidd) ol Hall Jaall L saul alldall alsiiall ol 5l Jaall

Unstructured SWL (h/sem) 63 Unstructured SWL (h/w) 49
Juadl) 34 QlUall alaiid) yie ol Al Jaal) Lo sad calldall alsiiall p ol yall Jaall '

Total SWL (h/sem)

125
Jomdl) JI& U ISl 51 Jas

Module Evaluation

ol ) BaLal) s
Time/Nu Relevant Learning
. Weight (Marks) Week Due .

Quizzes 2 10% (10) 5,10 LO#1,2,10and 11
Formative Assignments 2 10% (10) 2,12 LO#3,4,6and 7
assessment Projects / Lab. 1 10% (10) Continuous

Report 1 10% (10) 13 LO#5,8and 10
Summative Midterm Exam 2 hr 10% (10) 7 LO#1-7
assessment Final Exam 2hr 50% (50) 16 All
Total assessment 100% (100 Marks)

Delivery Plan (Weekly Syllabus)

Lg)L:.J\ L..s.c),\u‘ﬁ\ G\.@_Ld\

Material Covered

Week 1 introduction
Week 2 Types of Designs
Week 3 "The Anatomy of Chemical Manufacturing Process "
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Week 4 Equipment Specifications
Week 5 Flow-sheeting
Week 6 Piping and Instruments Diagram
Week 7 General Instrument and Controller Symbols
Week 8 Cost Estimations
Week 9 Plant Layout
Week 10 | Process Vessels
Week 11 | Equipment Selection
Week 12 | Equipment Separation, lig.-lig. Sep.
Week 13 | Equipment Separation, gas-liq. Sep.
Week 14 | Equipment Separation, gas-solid sep.
Week 15 | Storage Tanks
Week 16
Learning and Teaching Resources
Al g aladl) jalias
Text Available in the
Library?
- Sinnott R.K., "Chemical Engineering Design," vol. 6, 4th
Required Texts edition, Coulson & Richardson's Chemical Engineering Yes
Series, Elsevier Butterworth-Heinemann, (2005).
- Sinnott R.K and Towler C., "Chemical Engineering Design,"
5th edition.
- Butterworth-Heinemann, (2009). - Coke A.K., "Ludwig
Applied Process Design of Chemical and Petrochemical Plant,"
Recommended Texts | yol. 1, 4th edition Gulf professional Publisher, (2007). Yes
- Branan C., "Rules of Thumbs for Chemical Engineers,"4th
edition Gulf professional Publisher, (2005).
- Couper J., Penny W.R, Fair J. and Walas, "Chemical Process
Equipment," 2nd edition, (2010).
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- Peters M, Timmerhause K.D and West R, "Plant Design and
Economics for Chemical Engineers," 5th edition McGraw-Hill,

(2003).
Websites
Grading Scheme

Group Grade _paadl) Marks (%) | Definition

A - Excellent Dlal 90 - 100 Outstanding Performance

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

D - Satisfactory L s 60 - 69 Fair but with major shortcomings

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

Note: Marks Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for example a mark
of 54.5 will be rounded to 55, whereas a mark of 54.4 will be rounded to 54. The University has a policy NOT to
condone "near-pass fails" so the only adjustment to marks awarded by the original marker(s) will be the automatic
rounding outlined above.
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MODULE DESCRIPTION FORM
a:h.u\)ﬂ\ BJLAS‘ LJ.;A} CJ)AJ

Module Information
:Lun\‘).ﬂ\ saldll Q\A}l’.ﬁ

Module Title Unit Operations | Module Delivery
Module Type Core X Theory
Module Code CHE 411 O Lecture
ECTS Credits 6 @ Lab

X Tutorial
SWL (hr/sem) 150 O Practical

O Seminar
Module Level UGIV Semester of Delivery 7
Administering Department Chemical College Engineering
Module Leader Prof. Dr. Raid Tariqg Hade ALkhateeb | e-mail dr.raidt@mu.edu.iq
Module Leader’s Acad. Title Professor Module Leader’s Qualification Ph.D.
Module Tutor Name (if available) e-mail E-mail
Peer Reviewer Name Name e-mail E-mail
;‘:::tiﬁc Committee Approval 01/06/2023 Version Number | 1.0

Relation with other Modules
DAY Agual 5l 3 sall ae 8|

Prerequisite module Semester
Co-requisites module Semester
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Module Aims, Learning Outcomes and Indicative Contents

405 Y1 il ginall 5 alail) il 5 gl Hal) 3oLl Calaal

6. Understand the Boundary layer.
. 7. Explain the Momentum, Heat, and Mass Transfer.
Module Aims 8. Explain the Reynolds analogy and Taylor-Prandtl modification.
9

L)l 3alal) Calaaf . Understand the Non- Newtonian Fluid.

10. Explain the basic concepts of liquid Mixing.

11. (m)Solve problems involving Boundary layer, Momentum, Heat, and Mass
Transfer, Reynolds analogy, Taylor-Prandtl modification, Non-Newtonian

Fluid and liquid mixing.

1-Demonstrate an understanding of the concepts of unit operations to
preparing qualified engineers in the field of chemical engineering to keep
pace with contemporary developments and meet the requirements of the

. country's scientific and economic development plans.
Module Learning

Outcomes

2- Developing their ability in analysis and use of modern laboratory
equipment

and software to operate several types of units.

3- Developing their ability to conduct applied research that can contribute in
Ll )l Bakall alail) il 3 serving the community.

4- Apply the above understanding to the analysis and designs of different unit
operations.

5- Developing their ability to collecting informational resources and
Communicate verbally with scientific societies to visualize and explain work
in a more sophisticated way.

Indicative Contents
Lol ) el siaall

Learning and Teaching Strategies

palal) 5 aladl) Cilia) yi)
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Strategies

1. Group Assignment, Quizzes and Final Exam: Quizzes will be based on the
material covered in class. This material comes from a variety of sources and may go
beyond the information covered in the text. Quizzes and the final exam will typically
consist of both quantitative and qualitative questions. In all quizzes or final exam you
will need to show all work on quantitative problems. Pay attention to significant
figures. Group assignments will be open book, note and neighbor. The quizzes will be
closed book, notes and neighbor. Assignments that cannot be read or are not
presented in a professional engineering style will not receive credit. Final exam will
be comprehensive.

2. Grading:

o Plagiarism: Plagiarism is a serious offense and will not be tolerated.
Plagiarism will result in a zero for the assignment.

o Due dates will be given in class. Late papers may be accepted but will be
docked 10% per day, including weekends and starting immediately following class.
Students with excused absences will be given a reasonable amount of time to catch
up on their work with no penalty. No assignments will be accepted after the solution
been returned or posted, whichever occurs first.

o Group work: Unless stated otherwise, you are allowed to work in groups and
can submit one assignment for the group. For some assignments, you will be required
to work in groups. A common grade will be given on group assignments.

3. Course Grade: Extra work will be given to individual students to improve
grades when possible. | will provide you with your overall grade after each exam. All
graded work will be used as a baseline for assigning grades. The following rating will be
used for grading.

Student Workload (SWL)
ldall ol 5all Jaall

Structured SWL (h/sem) 27 Structured SWL (h/w) c
il J3A lUall i) s jal) Jaal) Lo soud alUall aliinall ud 5l Jaal

Unstructured SWL (h/sem) 73 Unstructured SWL (h/w) c
Seadll J3A lUall alaiial) e sl )l Jeal Lo soud allall aliiall e asd jall Jasll

Total SWL (h/sem)

Juadll P& Qllall S i 5ol Jasd)

150
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Module Evaluation
M\Ji\ 3alall ?"5\93

Time/Nu Relevant Learning
- Weight (Marks) Week Due P

Quizzes 2 10% (10) 5,10 LO#1,2,10and 11
Formative Assignments 2 10% (10) 2,12 LO#3,4,6and 7
assessment Projects / Lab. 1 10% (10) Continuous

Report 1 10% (10) 13 LO#5,8and 10
Summative Midterm Exam 2 hr 10% (10) 7 LO#1-7
assessment Final Exam 2hr 50% (50) 16 All
Total assessment 100% (100 Marks)

Delivery Plan (Weekly Syllabus)
99)233\ = s GL@_XA\

Material Covered

Week 1 Introduction to Boundary layer

Week 2 The turbulent portion of the Boundary layer for Momentum transfer
Week 3 The streamline portion of the Boundary layer for Momentum transfer
Week 4 The Boundary layer for Heat transfer

Week 5 The Boundary layer for Mass transfer

Week 6 Introduction to Momentum, Heat, and Mass Transfer.

Week 7 Reynolds analogy

Week 8 Mid-term

Week 9 Taylor-Prantl modification.

Week 10 | Flow in pipe

Week 11 | Introduction to Non- Newtonian Fluid

Week 12 | Flow of Power-Law Fluids in pipe

Week 13 | Introduction to liquid Mixing

Week 14 | Standard Turbine Design
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Week 15 | Power Curve and Power consumed by agitatior

Week 16 | Preparatory week before the final Exam
Delivery Plan (Weekly Lab. Syllabus)
Material Covered
Week 1 Reynold Analogy
Week 2 Reynold Analogy
Week 3 Sieving Analysis
Week 4 Sieving Analysis
Week 5 Drying
Week 6 Drying
Week 7 Sedimentation
Week 8 Sedimentation
Week 9 First Exam
Week 10 Filtration
Week 11 Filtration
Week 12 Membrane
Week 13 Membrane
Week 14 Mass transfer coefficient
Week 15 Second Exam

Learning and Teaching Resources
u.u..gJSﬂ\j e&:..d\ JALAA

Text

Available in the

Library?

- Chemical engineering volume 1 by. M. Coulson & J. F.

Required Texts
Richardson., McGraw-Hill Publisher, 1999, (Sixth Edition).

Yes
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Recommended Texts

Fundamentals of FLUID MECHANICS by BRUCE R.

MUNSON & DONALD F. YOUNG., John Wiley & Sons, Inc.,
2002, (4th Editions).
FLUID MECHANICS AND HYDRAULICS by Jack B. Evett
& Cheng Liu, McGraw-Hill Publisher, 1989.

No

Websites
Grading Scheme

Group Grade paadl) Marks (%) | Definition

A - Excellent bl 90 - 100 Outstanding Performance

B - Very Good [RENREES 80-89 Above average with some errors
Success Group -
(50 - 100) C - Good L 70-79 Sound work with notable errors

D - Satisfactory L s 60 - 69 Fair but with major shortcomings

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

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

Ao Hall Balel) Caa g CJ)AJ

Module Information
:Lun\‘).ﬂ\ saldll Q\A}l’.ﬁ

Module Title Process control I Module Delivery
Module Type Core X Theory
Module Code CHE 412 O Lecture
ECTS Credits 6 @ Lab

X Tutorial
SWL (hr/sem) 150 O Practical

O Seminar
Module Level UGIV Semester of Delivery 7
Administering Department Chemical College Engineering
Module Leader Asst. Prof. Dr. Forat Yasir Sharrad e-mail furatyasir@mu.edu.iq
Module Leader’s Acad. Title Professor Module Leader’s Qualification Asst.Ph.D.
Module Tutor Name (if available) e-mail E-mail
Peer Reviewer Name Name e-mail E-mail
;‘:::tiﬁc Committee Approval 01/06/2023 Version Number | 1.0

Relation with other Modules

DAY Agual 5l 3 sall ae 8|

Prerequisite module

Semester

Co-requisites module

Semester
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Module Aims, Learning Outcomes and Indicative Contents

405 Y1 il ginall 5 alail) il 5 gl Hal) 3oLl Calaal

12. Understand the concepts of process dynamic and control.

13. Understand the representative process control problems.

14. Explain the control system hardware elements.

15. Explain the classification of process control strategies.

16. Understand the process control diagrams.

Module Aims 17. Understand the theoretical models of chemical processes.

18. Understand the degrees of freedom analysis.

Ll al) ol Calaa 19. Conduct the Laplace transforms of representative functions.

20. Understand the types of the chemical reactions and their effects on the rate
of reaction equation form.

21. Explain the transfer function models.

22. Understand the first-order systems.

23. Understand the response of first-order systems to various inputs.

24. Solve problems involving the process control diagrams, the theoretical
models, the degrees of freedom analysis, Laplace transforms of
representative functions, and first-order control systems.

1-Preparing qualified engineers in the field of processes control to keep pace
with contemporary developments and meet the requirements of the
Module Learning country's scientific and economic development plans

Outcomes 2-Develop their skills in analysis, design, operation and use of modern
laboratory equipment and software to conduct practical experiments of
control tools used in chemical and petrochemical plants.

) 5Ll Alazl) il jae 3-Increase their ability to communicate verbally with scientific societies to
visualize and explain work of controlling processes in a more sophisticated
way, as well as developing their ability to conduct applied research that can
contribute in serving the community.

Indicative Contents
Hala Y il giaal)
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Learning and Teaching Strategies

sl g abeil) il i

Strategies

1. Group Assignment, Quizzes and Final Exam: Quizzes will be based on the
material covered in class. This material comes from a variety of sources and may go
beyond the information covered in the text. Quizzes and the final exam will typically
consist of both quantitative and qualitative questions. In all quizzes or final exam you
will need to show all work on quantitative problems. Pay attention to significant
figures. Group assignments will be open book, note and neighbor. The quizzes will be
closed book, notes and neighbor. Assignments that cannot be read or are not
presented in a professional engineering style will not receive credit. Final exam will
be comprehensive.

2. Grading:

. Plagiarism: Plagiarism is a serious offense and will not be tolerated.
Plagiarism will result in a zero for the assignment.

o Due dates will be given in class. Late papers may be accepted but will be
docked 10% per day, including weekends and starting immediately following class.
Students with excused absences will be given a reasonable amount of time to catch
up on their work with no penalty. No assignments will be accepted after the solution
been returned or posted, whichever occurs first.

o Group work: Unless stated otherwise, you are allowed to work in groups and
can submit one assignment for the group. For some assignments, you will be required
to work in groups. A common grade will be given on group assignments.

o Course Grade: Extra work will be given to individual students to improve
grades when possible. | will provide you with your overall grade after each exam. All
graded work will be used as a baseline for assigning grades. The following rating will be
used for grading.

Student Workload (SWL)
Al sl Jeal

Structured SWL (h/sem) 7 Structured SWL (h/w) s
Seaadll J3A lUall i) ) jal) Jasl) Lo saud CalUall alainall il 5l sl
Unstructured SWL (h/sem) 73 Unstructured SWL (h/w) 5
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Juadll A lUall alaiiall pe ol jal) Jasl)

L gl D Bl e ol Jaa

Total SWL (h/sem)
Jomdl) J3A AL IS 5l Jaa

150

Module Evaluation

:&,p.ubﬂ\ paldl) (»;.us.a

Time/Nu Relevant Learning
- Weight (Marks) Week Due S

Quizzes 2 10% (10) 5,10 LO#1,2,10and 11
Formative Assignments 2 10% (10) 2,12 LO#3,4,6and 7
assessment Projects / Lab. 1 10% (10) Continuous

Report 1 10% (10) 13 LO#5,8and 10
Summative Midterm Exam 2 hr 10% (10) 7 LO#1-7
assessment Final Exam 2hr 50% (50) 16 All
Total assessment 100% (100 Marks)

Delivery Plan (Weekly Syllabus)

Lﬁ)m‘ L?_c}.uﬁ!\ GL@_LJ\
Material Covered
Week 1 Introduction
Week 2 Representative Process Control Problems
Week 3 Introductory concepts
Week 4 | Anindustrial perspective of a typical process control problem
Week 5 [llustrative examples
Week 6 Control System Hardware Elements
Week 7 Classification of process control strategies
Week 8 Process Control Diagrams
Week 9 Theoretical models of chemical processes
Week 10 | Degrees of freedom analysis
Week 11 | Laplace transforms of representative functions

204




Delivery Plan (Weekly Syllabus)
sheal) e sl Zleiall

Material Covered

Week 1 Basic Process Control Unit

Week 2 Instruction Manual

Week 3 | PCT40-Armfield-Process-Control-Manual

Week 4 | PCT41-Armfield-Process-Control-Manual

Week 5 | On/off level switch

Week 6 | Differential level switch

Week 7 Manual operation of Normally Closed solenoid valve

Week 8 | Proportional pressure input with on/off controller

Week 9 First exam

Week 10 | Proportional pressure input with time proportional controller
Week 11 | Manual operation of Proportioning Solenoid Valve

Week 12 | Proportional pressure input with PID controller

Week 13 | Manual operation of Normally Closed solenoid valve

Week 14 | Proportional pressure input with on/off controller

Week 15 | Second Exam

Week 12 | Solution of differential equations by Laplace transform techniques
Week 13 | Transfer Function Models

Week 14 | First-Order systems

Week 15 | Response of First-Order Systems to Various Inputs

Week 16 | Preparatory week before the final Exam

Learning and Teaching Resources
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wﬁ)ﬂ\} eLuM J.JL.AA

Available in the

Text
Library?
Text Books
Required Texts Process System Analysis and Control by Coughanowr, Yes
Donald, Joun Wiley & Sons, 1991, (2nd Editions).
- - Essentials od Process Control by Michael L.
Luyben and Willium L. Luyben, McGraw -Hall Publisher,
1997, (1st Editions).
Recommended Texts - Process Modeling, Simulation, And Control For No

Chemical Engineers by Willium L. Luyben, Marcel Dekker
Publisher, 1996, (2nd Editions).

Websites
Grading Scheme

Group Grade _paal) Marks (%) | Definition

A - Excellent Dbl 90-100 Outstanding Performance

B - Very Good [AENRTEN 80 -89 Above average with some errors
(S:g(ielsgo(;roup C - Good 2 70-79 Sound work with notable errors

D - Satisfactory L sia 60 - 69 Fair but with major shortcomings

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

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

Ao Hall Balel) Caa g CJ)AJ

Module Information
:Lun\‘).ﬂ\ saldll Q\A}l’.ﬁ

Module Title Equipment design 11 Module Delivery
Module Type Core X Theory
Module Code CHE 413 O Lecture
ECTS Credits 5 O Lab

X Tutorial
SWL (hr/sem) 125 O Practical

O Seminar
Module Level UGIV Semester of Delivery 7
Administering Department Chemical College Engineering
Module Leader Prof. Ihsan Habib Dakhil e-mail em2ihsan@mu.edu.iq
Module Leader’s Acad. Title Professor Module Leader’s Qualification Ph.
Module Tutor Name (if available) e-mail E-mail
Peer Reviewer Name Name e-mail E-mail
;‘:::tiﬁc Committee Approval 01/06/2023 Version Number | 1.0

Relation with other Modules
DAY Agual 5l 3 sall ae 8|

Prerequisite module CHE326 Semester
Co-requisites module Semester
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Module Aims, Learning Outcomes and Indicative Contents

40L5 Y1 by ginall 5 alail) il 5 gl Hal) Balall Calaa]

Module Aims

Jau) Al salal) Calaal

To reach the general course goals, specific objectives were developed for
each section of material that describe the concepts that | consider most
critical for you to take from this course:

Heat Transfer Equipment: Explain the different types of heat transfer
equipment specifications.

Distillation Column: Explain the main factors that affect in the design of
distillation columns and show the differences between the type of trays that
are used.

Absorption Column: Understanding the mechanism working of this column as
well as how to design the height bed and how to check the pressure drop
through this column

Module Learning
Outcomes

Al ol salall aladl) s jAa

vk W

According to the results of the department program evaluation, at the end of
this course, you must demonstrate the following relevant to the design of
chemical engineering equipment:

Ability to apply knowledge of chemical engineering principles, mass transfer,
and heat transfer,

The ability to identify, formulate and solve problems by design,

An understanding of professional and ethical responsibility,

The ability to communicate with clients effectively,

An education essential to understanding the impact of an engineering
solution in a global, economic, environmental, and societal context

Indicative Contents
Lol ) ey siaall

Learning and Teaching Strategies

sl g abeil) il i

Strategies

Work together in same-discipline teams to solve engineering problems.
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b-

C_

To review state of the-art concepts for process intensification and design
approaches used for such reactors.

Speed intuitive, predictability and evaluate information and ideas in the
handling of chemical reactor issues.

Student Workload (SWL)
Ul ) Jeall

Structured SWL (h/sem) 6 Structured SWL (h/w) 4
Juadl) 34 Ul el ol Hall Jaall Lo sal calldall aliiall sl 5all Jaall

Unstructured SWL (h/sem) 63 Unstructured SWL (h/w) 42
Juaill J3a LRl il e syl Jaal L saud lllall Al e sl yall Jaal '
Total SWL (h/sem) 125

Joaill S48 U K i) Jaa

Module Evaluation

Sl ol as

Time/Nu Relevant Learning
. Weight (Marks) Week Due S

Quizzes 2 10% (10) 5,10 LO#1,2,10and 11
Formative Assignments 2 10% (10) 2,12 LO#3,4,6and 7
assessment Projects / Lab. 1 10% (10) Continuous

Report 1 10% (10) 13 LO#5,8and 10
Summative Midterm Exam 2 hr 10% (10) 7 LO#1-7
assessment Final Exam 2hr 50% (50) 16 All
Total assessment 100% (100 Marks)
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Delivery Plan (Weekly Syllabus)
Lg)L.J\ gc}gu‘ﬁ\ GL@_LJ\

Material Covered
Week 1 Introduction to Heat Transfer Equipment
Week 2 Temperature Profile
Week 3 Heat Transfer Equipment and its Specifications
Week 4 Types of Heat Exchanger and its Applications
Week 5 Process Design of Heat Transfer Equipment
Week 6 Distillation Column
Week 7 Distillation Column and its Specifications
Week 8 Process design of Tray Distillation Column
Week 9 Packed-bed Absorption Column
Week 10 | Types of Packing bed
Week 11 | Process Design of Absorption Column
Week 12 | Flooding and pressure drop in Absorber
Week 13 | Internals of Absorption Column
Week 14 | Mixing Equipment
Week 15 | Types of Mixing Equipment
Week 16 | Preparatory week before the final Exam
Learning and Teaching Resources
o) g (Ja_“d\ laa
- Available in the
Library?
- Sinnott R.K., "Chemical Engineering Design," vol. 6, 4th
Required Texts edition, Coulson & Richardson's Chemical Engineering Yes
Series, Elsevier Butterworth-Heinemann, (2005).
T T - Sinnott R.K and Towler C., "Chemical Engineering No
Design," 5th edition.
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Butterworth-Heinemann, (2009). - Coke A.K., "Ludwig

Branan C., "Rules of Thumbs for Chemical

Couper J., Penny W.R, Fair J. and Walas, "Chemical

Peters M, Timmerhause K.D and West R, "Plant Design

Applied Process Design of Chemical and Petrochemical
Plant," vol. 1, 4th edition Gulf professional Publisher, (2007).

Engineers,"4th edition Gulf professional Publisher, (2005).

Process Equipment,"” 2nd edition, (2010).

and Economics for Chemical Engineers," 5th edition
McGraw-Hill, (2003).

Websites
Grading Scheme

Group Grade sl Marks (%) | Definition

A - Excellent Dbl 90-100 Outstanding Performance

B - Very Good [AENRTEN 80 -89 Above average with some errors
(S:;(ielsgo(;roup C - Good 2 70-79 Sound work with notable errors

D - Satisfactory L sia 60 - 69 Fair but with major shortcomings

E - Sufficient J e 50-59 Work meets minimum criteria
Fail Group FX - Fail (Aalladdl 28) ol | (45-49) More work required but credit awarded
(0-49) F - Fail cl (0-44) Considerable amount of work required

Note: Marks Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for example a mark
of 54.5 will be rounded to 55, whereas a mark of 54.4 will be rounded to 54. The University has a policy NOT to
condone "near-pass fails" so the only adjustment to marks awarded by the original marker(s) will be the automatic
rounding outlined above.
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MODULE DESCRIPTION FORM
a:h.u\)ﬂ\ 2aLall LJ.;A} CJ)AJ

Module Information
:Lun\‘).ﬂ\ saldll Q\A}l’.ﬁ

Module Title Computer application Module Delivery
Module Type Basic learning activities & Theory
Module Code CHE414 O Lecture
ECTS Credits 4 X Lab

X Tutorial
SWL (hr/sem) 100 O Practical

O Seminar
Module Level UGIV Semester of Delivery 7
Administering Department Chemical College Engineering
Module Leader Mahmoud A. Sharshoh e-mail mahmoud.sharshoh@mu.edu.iq
Module Leader’s Acad. Title Module Leader’s Qualification
Module Tutor Name (if available) e-mail E-mail
Peer Reviewer Name Name e-mail E-mail
Scientific Committee Approval ]
— 01/06/2023 Version Number 1.0

Relation with other Modules

DAY Agual 5l 3 sall ae 8|
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Prerequisite module Semester

Co-requisites module Semester

Module Aims, Learning Outcomes and Indicative Contents

405 Y1 il ginall g alail) il 5 gl Hal) 3oLl Calaa

5. To reach the general course goals, specific objectives were developed for
each section of material that describe the concepts that | consider most
critical for you to take from this course:

6. (a) Understand the concept of simulation.

Module Aims 7. (b) Learning the use of HYSYS to calculate the thermodynamic properties
8. (c) Learning the use of HYSYS to make material balance.

Ll yal) Balall Calaa 9. (d) Learning the use of HYSYS to make Energy balance.
10. (e) Learning the use of HYSYS to make design and operation of reactor.
11. (f) Learning the use of HYSYS to make design and operation of

distillation column.

12. (g) Learning the use of HYSYS to make design and operation of Liquid-
Liquid extraction.

13. (h) Learning the use of HYSYS to make design and operation of Leaching
Process.

14. (i) Learning the use of HYSYS to Estimated cost calculations.

6. Perthe Department’s program assessment outcomes, by the end of this

Module Learning course you should demonstrate the following.1- The ability to use a

Outcomes calculator to find thermodynamic properties.

7. 2-The ability to use the calculator to make calculations of the balance of
matter and energy.

)yl Ll (,L.:d\ cla i 8. 3-The ability to use the calculator to perform equipment design and
operation calculations.

9. 4-Ability to use calculator to control equipment.5-The ability to use the
calculator in making estimates of costs.

Indicative Contents
Lala LY il siaall
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Learning and Teaching Strategies

sl g abeil) il i

Strategies

1. Group Assignment, Quizzes and Final Exam: Quizzes will be based on the
material covered in class. This material comes from a variety of sources and may go
beyond the information covered in the text. Quizzes and the final exam will typically
consist of both quantitative and qualitative questions. In all quizzes or final exam you
will need to show all work on quantitative problems. Pay attention to significant
figures.The quizzes will be closed book, notes and neighbor. Assignments that cannot
be read or are not presented in a professional engineering style will not receive
credit. Final exam will be comprehensive.

2. Grading:

o Plagiarism: Plagiarism is a serious offense and will not be tolerated.
Plagiarism will result in a zero for the assignment.

. Due dates will be given in class. Late papers may be accepted but will be
docked 10% per day, including weekends and starting immediately following class.
Students with excused absences will be given a reasonable amount of time to catch
up on their work with no penalty. No assignments will be accepted after the solution
been returned or posted, whichever occurs first.

o Group work: Unless stated otherwise, you are allowed to work in groups and
can submit one assignment for the group. For some assignments, you will be required
to work in groups. A common grade will be given on group assignments.

3. Course Grade: Extra work will be given to individual students to improve
grades when possible. | will provide you with your overall grade after each exam. All
graded work will be used as a baseline for assigning grades. The following rating will be
used for grading.

Student Workload (SWL)
Ul ) Jeal)

Structured SWL (h/sem) 6 Structured SWL (h/w) 4
Juadl) J3A ClUall Jdaiidl) ol Hall Jaall Lo sal calldall aliiall sl 5l Jaall

Unstructured SWL (h/sem) 38 Unstructured SWL (h/w) 6
dhadll P QU el e ol all Jasll Lo sal alldall alaiiall pe ol jall Jaall ’
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Total SWL (h/sem)
Jiadll J3A Ul 9,ASS\ ‘;u\)all Jaall

100

Module Evaluation

Al Hall Balall ans
Time/Nu Relevant Learning
. Weight (Marks) Week Due .

Quizzes 2 10% (10) 5,10 LO#1,2,10and 11
Formative Assignments 2 10% (10) 2,12 LO#3,4,6and 7
assessment Projects / Lab. 1 10% (10) Continuous

Report 1 10% (10) 13 LO#5,8and 10
Summative Midterm Exam 2 hr 10% (10) 7 LO#1-7
assessment Final Exam 2hr 50% (50) 16 All
Total assessment 100% (100 Marks)

Delivery Plan (Weekly Syllabus)
bl o gl Zleiall

Material Covered

Week 1 Introduction

Week 2 Starting HYSYS

Week 3 Equation of State in HYSYS

Week 4 Case Study Using HYSYS V9

Week 5 Modeling of Pumping Process Using HYSYS V9
Week 6 Modeling of Compressing Process Using HYSYS V9
Week 7 Modeling of Expander Using HYSYS V9

Week 8 Mid exam

Week 9 Modeling of Heat Exchanger using HYSYS V9
Week 10 | Modeling of Flash Separator Using HYSYS V9
Week 11 | Conversion Reaction Using HYSYS V9

Week 12 | Equilibrium Reaction Using HYSYS V9
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Delivery Plan (Weekly Syllabus)
D8Rl e g el

Material Covered

Week 1 Introduction to Hysys

Week 2 Equation of state

Week 3 Case Study

Week4 | Modeling of Pump, Expander, & Compressor
Week 5 Bubble and Dew point calculation

Week 6 Modeling of Flash separator

Week 7 Modeling of Conversion reactor

Week 8 Modeling of Equilibrium reactor

Week 9 Modeling of CSTR

Week 10 | Modeling of PFR

Week 11 | Modeling of Heat Exchanger

Week 12 | Modeling of Distillation column

Week 13 | Modeling of Absorption column

Week 14 | Modeling of Liquid-Liquid extraction

Week 15 | Modeling of Leaching

Week 13 | Modeling of Absorber Using HYSYS V9

Week 14 | Modeling of Distillation Column Using HYSYS V9
Week 15 | Modeling of Distillation Column Using HYSYS Il V9
Week 16 | Preparatory week before the final Exam
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Learning and Teaching Resources
U’“.'?_)ﬂ\} ela_'m ‘)JLL.AA

Available in the
Text .
Library?

Process analysis and simulation in chemical engineering. By
Required Texts Chaves, I. D. G, Lopez, J. R. G., Zapata, J. L. G., Robayo, A. L., Yes

& Nifo, G. R, 2015, springer.

- Hysys: An introduction to chemical engineering

Recommended Texts | Simulation by Hamid, M. K. A. (2007). No

Websites
Grading Scheme

Group Grade paal) Marks (%) | Definition

A - Excellent Sl 90 - 100 Outstanding Performance

B - Very Good [AENRYEN 80 -89 Above average with some errors
Success Group -
(50 - 100) C - Good L 70-79 Sound work with notable errors

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

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

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

Ao Hall Balel) Caa g CJ)AJ

Module Information
:Lun\‘).ﬂ\ saldll Q\A}l’.ﬁ

Module Title Engineering Project | Module Delivery
Module Type Core X Theory
Module Code ENG 415 O Lecture
ECTS Credits 5 X Lab
X Tutorial
SWL (hr/sem) 125 O Practical
O Seminar
Module Level UGIV Semester of Delivery
Administering Department Chemical College Engineering
Module Leader Group of Faculty Members e-mail
Module Leader’s Acad. Title Professor Module Leader’s Qualification
Module Tutor e-mail
Peer Reviewer Name Name e-mail
Scientific Committee Approval ]
Date Version Number 1.0

Relation with other Modules

DAY Agual 5l 3 sall ae 8|
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Prerequisite module

Semester

Co-requisites module

Semester

Module Aims, Learning Outcomes and Indicative Contents

405 Y1 il ginall g alail) il 5 gl Hal) 3oLl Calaa

Module Aims

sl Hal) alall Calaal

15. Each student will be assigned a problem (either individually or as part of a
group), and expected to submit a complete design report which includes
market research, process selection and design, economic evaluation, unit
operations and equipment details, a full design of three units of the plant and
all the supporting drawings

Module Learning
Outcomes

Al ol salall aladl s y3a

The student will be ready to design a complete process with all related calculations.

Indicative Contents
Lol ) il sinall

Learning and Teaching Strategies

bl 5 bl i) i

Strategies

Student will conduct a full material balance, energy balance, equipment design, cost
estimation, process plant, and environmental stydy along the year.
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Student Workload (SWL)

Gl il 5l Jaal

Structured SWL (h/sem) 2 Structured SWL (h/w) 5
Juadl) J3A ClUall Jdaiidd) ol Hall Jaall b saul alldall alsiiall ol jall Jaall

Unstructured SWL (h/sem) 93 Unstructured SWL (h/w) 62
Juadl) J3A QlUall daiidl) yee ol Al Jaal) Lo sal alldall alaiiall el jall Jaall '
Total SWL (h/sem) 125

Joadl) JO Ul ISl 5l Jaal

Module Evaluation

ol ) 3al) s
Time/Nu Relevant Learning
- Weight (Marks) Week Due .

Quizzes 2 10% (10) 5,10 LO#1,2,10and 11
Formative Assignments 2 10% (10) 2,12 LO#3,4,6and 7
assessment Projects / Lab. 1 10% (10) Continuous

Report 1 10% (10) 13 LO#5,8and 10
Summative Midterm Exam 2 hr 10% (10) 7 LO#1-7
assessment Final Exam 2hr 50% (50) 16 All
Total assessment 100% (100 Marks)

Learning and Teaching Resources
u.u..gJSﬂ\j (A:..d‘ J.JLLAA

Available in the

Text .
Library?
. - Chemical Engineering, Volume 6, Nelson &
Required Texts Yes
Richardson
1-Chemical Process Engineering Design and Economics - H.
Recommended Texts No

Silla.
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2- Equipment Design Handbook for Refineries and Chemical
Plants. Volume 2 by Frank L. Evans.
3- Introduction to Process Engineering and Design- S B
Thakore.

4- Ullmann's Encyclopedia of Industrial Chemistry, 40

Volume Set
Websites
Grading Scheme

Group Grade sl Marks (%) | Definition

A - Excellent Dbl 90 - 100 Outstanding Performance

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

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

E - Sufficient J e 50-59 Work meets minimum criteria
Fail Group FX - Fail (Allaal) 28) ol | (45-49) More work required but credit awarded
(0-49) F - Fail sl (0-44) Considerable amount of work required

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

Ao Hall Balel) Caa g CJ)AJ

Module Information
:Lun\‘).ﬂ\ saldll Q\A}l’.ﬁ

Module Title Petroleum refining | Module Delivery
Module Type Basic learning activities & Theory
Module Code CHEA416 O Lecture
ECTS Credits 4 @ Lab

X Tutorial
SWL (hr/sem) 100 O Practical

O Seminar
Module Level UGIV Semester of Delivery 7
Administering Department Chemical College Engineering
Module Leader Asst. Prof. Dr. Adil H. Rashid e-mail adil.hatem@mu.edu.iq
Module Leader’s Acad. Title Professor Module Leader’s Qualification Asst. Ph.
Module Tutor Name (if available) e-mail E-mail
Peer Reviewer Name Name e-mail E-mail
;‘:::tiﬁc Committee Approval 01/06/2023 Version Number | 1.0

Relation with other Modules
DAY Agual 5l 3 sall ae 8|

Prerequisite module Semester
Co-requisites module Semester
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Module Aims, Learning Outcomes and Indicative Contents

L5 Y1 il ginall g alail) il g gl Hal) salall Calaa

To reach the general course goals, specific objectives were developed for each
section of material that describe the concepts that | consider most critical for you to
take from this course:

16. (a) Understand the concept of Petroleum Refining.

17. (b)Understand the definition and formation of Crude QOil.
Ll al) ol Calaa 18. (c) Explain the Chemical Composition and Classification of Crude Oils.
19. (d) Explain the Physical and Thermodynamics Properties of Petroleum.

Module Aims

20. (e) Explain the main Primary Petroleum Refining Processes.

21. (f) Explain the main Secondary (Finishing) Petroleum Refining Processes.
22. (g) Explain the main Upgrading Petroleum Refining Processes.

23. (h) Explain the Products Blending and Additives.

24. (i) Explain The Lubricating Oils Production.

25. (j) Explain the main Types of Gaseous Fuels

1. Indicate what crude oils consist of and how crude oils are
characterized based on their physical properties.

Module Learning 2. Express the objectives of petroleum refining and classify the processes

Outcomes used in petroleum refining.

3. Demonstrate how a petroleum refinery works and sketch a flow
diagram that integrates all refining processes and the resulting refinery
Al ) Balell aladl) s 2 products.

4. Examine how each refinery process works and how physical and
chemical principles are applied to achieve the objectives of each

refinery process.

Indicative Contents
Lol ) ey siaall

Learning and Teaching Strategies

sl g abeil) il i

1. Group Assignment, Quizzes and Final Exam: Quizzes will be based on the

material covered in class. This material comes from a variety of sources and

Strategies
& may go beyond the information covered in the text. Quizzes and the final exam

will typically consist of both quantitative and qualitative questions. In all
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quizzes or final exam you will need to show all work on quantitative problems.
Pay attention to significant figures. Group assignments will be open book, note
and neighbor. The quizzes will be closed book, notes and neighbor.
Assignments that cannot be read or are not presented in a professional
engineering style will not receive credit. Final exam will be comprehensive.

2. Grading:

Plagiarism: Plagiarism is a serious offense and will not be tolerated.
Plagiarism will result in a zero for the assignment.

Due dates will be given in class. Late papers may be accepted but will be
docked 10% per day, including weekends and starting immediately following
class. Students with excused absences will be given a reasonable amount of
time to catch up on their work with no penalty. No assignments will be
accepted after the solution been returned or posted, whichever occurs first.
Group work: Unless stated otherwise, you are allowed to work in groups and
can submit one assignment for the group. For some assignments, you will be
required to work in groups. A common grade will be given on group
assignments.

3. Course Grade: Extra work will be given to individual students to improve
grades when possible. | will provide you with your overall grade after each
exam. All graded work will be used as a baseline for assigning grades. The
following rating will be used for grading.

Student Workload (SWL)
Al sl Al Jeal

Structured SWL (h/sem) - Structured SWL (h/w) 4
Juadl) J3A ClUall Jdaiidd) ol pall Jaall Lo sal calldall aliiall sl 5l Jaall

Unstructured SWL (h/sem) 38 Unstructured SWL (h/w) )6
Juadl) 34 Ul el pie ol all Jaal) Lo sal alldall alaiiall e ol 5ol Jaall ’

Total SWL (h/sem)

Juadll I8 Al ISl 51 Jasl)

100
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Module Evaluation

M\Ji\ 3Ll ?"5\93

Time/Nu Relevant Learning
- Weight (Marks) Week Due P

Quizzes 2 10% (10) 5,10 LO #1,2,10and 11
Formative Assignments 2 10% (10) 2,12 LO#3,4,6and 7
assessment Projects / Lab. 1 10% (10) Continuous

Report 1 10% (10) 13 LO#5,8and 10
Summative Midterm Exam 2 hr 10% (10) 7 LO#1-7
assessment Final Exam 2hr 50% (50) 16 All
Total assessment 100% (100 Marks)

Delivery Plan (Weekly Syllabus)
bl o gl Zleiall

Material Covered

Week 1 Introduction & Composition of Crude Oil.

Week 2 From Crude oil &Classification of Crude Oil.

Week 3 Physical & Thermodynamic Properties of Petroleum (1)
Week 4 Physical & Thermodynamic Properties of Petroleum (2)
Week 5 Analysis & Evaluation of Petroleum (1)

Week 6 Analysis & Evaluation of Petroleum (2)

Week 7 Class Review and First Month Exam

Week 8 Petroleum Refining Processes — Crude Desalination.
Week 9 Crude Distillation.

Week 10 | Review & First Month Exam.

Week 11 | Treating Processes (1).

Week 12 | Treating Processes (2).

Week 13 | Treating Processes (3).

Week 14 | Raw materials storage
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Delivery Plan (Weekly Syllabus)

D8Rl e g el
Material Covered
Week1 | Density
Week2 | Density
Week 3 | Viscosity
Week 4 | Viscosity
Week 5 | Ash content
Week6 | Ash content
Week7 | Flash point
Week 8 | Flash point
Week9 | Frist Exam
Week 10 | Aniline point
Week 11 | Aniline point
Week 12 | Octane number
Week 13 | Octane number
Week 14 | Sulfur Content
Week 15 | Second Exam
Week 15 | Raw materials perparation
Week 16 | Preparatory week before the final Exam
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Learning and Teaching Resources
U’“.'?_)ﬂ\} ela_'m ‘)JLL.AA

Text

Available in the

Library?

Required Texts

- Nelson, W. L. Petroleum Refinery Engineering, Tata
McGraw Hill
Publishing Company Limited, 1985.

Yes

Recommended Texts

1- C. Uttam, Fundamentals of Petroleum and Petrochemical
Engineering,

8-Taylor & Francis Group, 2011.

2-S. J. David & R. P. Peter, Handbook of Petroleum
Processing,

Published by Springer, 2006.

3- M. R. Riazi, Characterization and Properties of Petroleum
Fractions,

First ed., USA, 2005.

4- S. Vastly, Crude Oil Chemistry, Marcel Dekker, Inc., 2003.
5- James G. Speight, Handbook of Petroleum Product
Analysis, A John

Wiley & Sons, Inc., Publication, 2002.

6-J. H. Gary & G. E. Handwerk, Petroleum Refining,

No

Technology &
Economics, 4th ed., Marcel Dekker, Inc., 2001.
Websites
Grading Scheme
Group Grade il Marks (%) | Definition
A - Excellent Dbl 90 - 100 Outstanding Performance
B - Very Good [SENRTEN 80 -89 Above average with some errors
;S:gc-e;(s;oc;roup C - Good L 70-79 Sound work with notable errors
D - Satisfactory L sl 60 - 69 Fair but with major shortcomings
E - Sufficient Jsia 50-59 Work meets minimum criteria
Fail Group FX - Fail (Aallaall 28) ol ) | (45-49) More work required but credit awarded
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(0-49) F — Fail

Gl

(0-44)

Considerable amount of work required

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

rounding outlined above.

MODULE DESCRIPTION FORM

Tl ) B3 g 23 g

Module Information
:\_un\J.AS\ saldll &_1\49‘933.4

Module Title unit Opera‘[ions 11 Module Delivery
Module Type Core X Theory
Module Code CHE 421 O Lecture
ECTS Credits 6 X Lab

X Tutorial
SWL (hr/sem) 150 O Practical

O Seminar
Module Level UGIvV Semester of Delivery 8
Administering Department Chemical College Engineering
Module Leader Prof. Dr. Raid Tariqg Hade ALkhateeb | e-mail dr.raidt@mu.edu.iq
Module Leader’s Acad. Title Professor Module Leader’s Qualification Ph.D.
Module Tutor Name (if available) e-mail E-mail
Peer Reviewer Name Name e-mail E-mail
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Scientific Committee Approval

Date

01/06/2023 Version Number 1.0

Relation with other Modules

6 AY) Agul 5l 3 sall ae 28|

Prerequisite module

CHE411

Semester 7

Co-requisites module

Semester

Module Aims, Learning Outcomes and Indicative Contents

4L5 )Y by ginall g aleil) 2l g gl Hal) salall Calaa

Module Aims

) Al salal) Calaal

26.
27.
28.
29.
30.
31.
32.

Explain the Types of Separation Techniques.

Understand the Packed column.

Explain the basic concepts of Fluidization.

Explain the Minimum fluidizing velocity.

Explain the basic concepts of the Filtration process.

Explain the basic concepts of the Centrifugal process.

(m)Solve problems involving Separation Techniques, Packed column,
Fluidization, Sedimentation process, Filtration process, and Centrifugal
process.

Module Learning
Outcomes

Fguad ) Bolall lal s jie

1-Preparing chemical engineer, that of being able to take a fundamental
understanding of the unit operations and apply it to solve practical problems
in a way that is both effective and elegant.

2- Developing their ability to understand the physical processes used to
separate, transform, or transport materials in a process system.

3- Builds their critical thinking skills by emphasizing the thought processes
that lead to model development.

4- Developing their ability to understanding of the assumptions and

229




limitations of the theories used in unit operations.

5- Demonstrate their ability to conduct applied research and collect
informational resources including data and evaluate these resources solve
practical problems in unit operations.

Indicative Contents
Lals )W) Gy giaall

Learning and Teaching Strategies

sl g abeil) il i

Strategies

1.Group Assignment, Quizzes and Final Exam: Quizzes will be based on the material
covered in class. This material comes from a variety of sources and may go beyond
the information covered in the text. Quizzes and the final exam will typically consist
of both quantitative and qualitative questions. In all quizzes or final exam you will
need to show all work on quantitative problems. Pay attention to significant figures.
Group assignments will be open book, note and neighbor. The quizzes will be closed
book, notes and neighbor. Assignments that cannot be read or are not presented in a
professional engineering style will not receive credit. Final exam will be
comprehensive.

2.Grading:

ePlagiarism: Plagiarism is a serious offense and will not be tolerated. Plagiarism will
result in a zero for the assignment.

*Due dates will be given in class. Late papers may be accepted but will be docked
10% per day, including weekends and starting immediately following class. Students
with excused absences will be given a reasonable amount of time to catch up on their
work with no penalty. No assignments will be accepted after the solution been
returned or posted, whichever occurs first.

*Group work: Unless stated otherwise, you are allowed to work in groups and can
submit one assignment for the group. For some assignments, you will be required to
work in groups. A common grade will be given on group assignments.

3.Course Grade: Extra work will be given to individual students to improve grades
when possible. | will provide you with your overall grade after each exam. All graded
work will be used as a baseline for assigning grades. The following rating will be used
for grading.
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Student Workload (SWL)
Caldall o yal) el

Structured SWL (h/sem) 7 Structured SWL (h/w) c
Juadl) J3A ClUall Jdaiidd) ol Hall Jaall b saul alldall alsiiall ol jall Jaall

Unstructured SWL (h/sem) 7 Unstructured SWL (h/w) c
dhadl) A Ul Jdaiidl) e ol all Jasll Lo sal alldall alaiiall el jall Jaall

Total SWL (h/sem) 150

Joadl) JO Ul ISl 5l Jaal

Module Evaluation

Al Hal) 3alal) ?“ﬂﬂ
Time/Nu Relevant Learning
- Weight (Marks) Week Due S
Quizzes 2 10% (10) 5,10 LO#1,2,10and 11
Formative Assignments 2 10% (10) 2,12 LO#3,4,6and 7
assessment Projects / Lab. 1 10% (10) Continuous
Report 1 10% (10) 13 LO#5,8and 10
Summative Midterm Exam 2 hr 10% (10) 7 LO#1-7
assessment Final Exam 2hr 50% (50) 16 All
Total assessment 100% (100 Marks)
Delivery Plan (Weekly Syllabus)
bl e sl Zleiall
Material Covered
Week 1 Introduction to fluid flow through packed column
Week 2 | transfer Advantages and disadvantage of Packed column
Week 3 Streamline and turbulent flow in Packed column
Week 4 Flow of particles though fluids
Week 5 Introduction to Fluidizing velocity
Week 6 Minimum fluidization
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Week 7

Introduction to Sedimentation

Week 8 Mid-term

Week 9 Equipment for Sedimentation

Week 10 | Thickening zone in Sedimentation
Week 11 | Introduction to Filtration.

Week 12 | Classification of Filtration equipment
Week 13 | Theory of Filtration

Week 14 | Introduction to Centrifuge

Week 15 | Classification and Theory of Centrifuge
Week 16 | Preparatory week before the final Exam
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Delivery Plan (Weekly Syllabus)
BOEGURRCRNG | FAPEN]

Material Covered

Week1 | Coagulation and Flocculation
Week2 | Coagulation and Flocculation
Week3 | Adsorption

Week4 | Adsorption

Week 5 | Electro- coagulation

Week 6 | Electro- coagulation

Week 7 | Electro-Oxidation

Week 8 | Electro-Oxidation

Week9 | First Exam

Week 10 | Packed Column

Week 11 | Packed Column

Week 12 | Diffusion

Week 13 | Mixing

Week 14 | Mixing

Week 15 | Exam

Learning and Teaching Resources
w‘)dﬂ\‘g (‘Ja_'m JJLAAA

Text

Available in the

Library?
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Required Texts

- Chemical engineering volume 2 by. M. Coulson & J. F.
Richardson., McGraw-Hill Publisher, 1999, (Sixth Yes
Edition).

Recommended Texts

Fundamentals of FLUID MECHANICS by BRUCE R.
MUNSON & DONALD F. YOUNG., John Wiley & Sons, Inc.,
2002, (4th Editions).
UNIT OPERATIONS OF CHEMICAL ENGINEERING by
Warren L. McCabe, Julian C. Smith & Peter Harriott,
McGraw-Hill Publisher, 2004.

No

Websites
Grading Scheme

Group Grade paadl) Marks (%) | Definition

A - Excellent bl 90 - 100 Outstanding Performance

B - Very Good [RENREES 80-89 Above average with some errors
Success Group -
(50 - 100) C - Good L 70-79 Sound work with notable errors

D - Satisfactory L sia 60 - 69 Fair but with major shortcomings

E - Sufficient J e 50-59 Work meets minimum criteria
Fail Group FX - Fail (Allaal) 28) ol , | (45-49) More work required but credit awarded
(0-49) F - Fail ) (0-44) Considerable amount of work required

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

Ao Hall Balel) Caa g CJ)AJ

Module Information
:Lun\‘).ﬂ\ saldll Q\A}l’.ﬁ

Module Title Process control 11 Module Delivery
Module Type Core X Theory
Module Code CHE 422 O Lecture
ECTS Credits 6 @ Lab
X Tutorial
SWL (hr/sem) 150 O Practical
O Seminar
Module Level UGIV Semester of Delivery 8
Administering Department Chemical College Engineering
Module Leader Asst. Prof. Dr. Forat Yasir Sharrad e-mail furatyasir@mu.edu.iq
Module Leader’s Acad. Title Professor Module Leader’s Qualification Asst.Ph.D.
Module Tutor Name (if available) e-mail E-mail
Peer Reviewer Name Name e-mail E-mail
;‘:::tiﬁc Committee Approval 01/06/2023 Version Number | 1.0
Relation with other Modules
DAY Agual 5l 3 sall ae 8|
Prerequisite module CHE412 Semester 7
Co-requisites module Semester
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Module Aims, Learning Outcomes and Indicative Contents

405 Y1 il ginall 5 alail) il 5 gl Hal) 3oLl Calaal

33. Understand the concepts of process dynamic and control.

34. Understand the representative process control problems.

35. Explain the control system hardware elements.

36. Explain the classification of process control strategies.

37. Understand the process control diagrams.

Module Aims 38. Understand the theoretical models of chemical processes.

39. Understand the degrees of freedom analysis.

Ll al) ol Calaa 40. Conduct the Laplace transforms of representative functions.

41. Understand the types of the chemical reactions and their effects on the rate
of reaction equation form.

42. Explain the transfer function models.

43. Understand the first-order systems.

44, Understand the response of first-order systems to various inputs.

45. Solve problems involving the process control diagrams, the theoretical
models, the degrees of freedom analysis, Laplace transforms of
representative functions, and first-order control systems.

Module Learning 1-Communicate with state service institutions related to the nature of the
Outcomes program by providing engineering advice and participating or holding
seminars and discussions

2-Increasing their understanding of professional ethics, sustainability and
Sl 2} 3300 aletll il e occupational safety that allows them to be influential engineers in society by
finding solutions to industrial facilities problems of control issues related to
the program.

Indicative Contents
Lol ) ey sinall
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Learning and Teaching Strategies

sl g abeil) il i

Strategies

1. Group Assignment, Quizzes and Final Exam: Quizzes will be based on the
material covered in class. This material comes from a variety of sources and may go
beyond the information covered in the text. Quizzes and the final exam will typically
consist of both quantitative and qualitative questions. In all quizzes or final exam you
will need to show all work on quantitative problems. Pay attention to significant
figures. Group assignments will be open book, note and neighbor. The quizzes will be
closed book, notes and neighbor. Assignments that cannot be read or are not
presented in a professional engineering style will not receive credit. Final exam will
be comprehensive.

2. Grading:

o Plagiarism: Plagiarism is a serious offense and will not be tolerated.
Plagiarism will result in a zero for the assignment.

. Due dates will be given in class. Late papers may be accepted but will be
docked 10% per day, including weekends and starting immediately following class.
Students with excused absences will be given a reasonable amount of time to catch
up on their work with no penalty. No assignments will be accepted after the solution
been returned or posted, whichever occurs first.

o Group work: Unless stated otherwise, you are allowed to work in groups and
can submit one assignment for the group. For some assignments, you will be required
to work in groups. A common grade will be given on group assignments.

o Course Grade: Extra work will be given to individual students to improve
grades when possible. | will provide you with your overall grade after each exam. All
graded work will be used as a baseline for assigning grades. The following rating will be
used for grading.

Student Workload (SWL)
Al sl Al Jaal

Structured SWL (h/sem) 7 Structured SWL (h/w) c
Juadl) J3A QlUall el ol Al el Lo sal calldall aliiall sl 5l Jaall

Unstructured SWL (h/sem) 73 Unstructured SWL (h/w) s
Juadl) IS4 Ul alaiidl) jee ool ol Jaal) Lo sal alldall alaiiall pe ol jall Jaall

Total SWL (h/sem) 150
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Jeadll J5& T K o) Jaal

Module Evaluation
:&,p.ubﬂ\ paldl) (»;.us.a

Time/Nu Relevant Learning
mber Weight (Marks) Week Due ST

Quizzes 2 10% (10) 5,10 LO#1,2,10and 11
Formative Assignments 2 10% (10) 2,12 LO#3,4,6and7
assessment Projects / Lab. 1 10% (10) Continuous

Report 1 10% (10) 13 LO#5,8and 10
Summative Midterm Exam 2 hr 10% (10) 7 LO#1-7
assessment Final Exam 2hr 50% (50) 16 All
Total assessment 100% (100 Marks)

Delivery Plan (Weekly Syllabus)

< ) (= s GL@_EAS\
Material Covered
Week1 | The Lead/Lag System
Week 2 Pure Gain Systems
Week 3 Pure Capacity Systems
Week 4 | Second-Order Systems
Week 5 Physical Examples of Second-Order Systems
Week 6 Response of Second-Order Systems to Various Inputs
Week 7 Steady-state error analysis
Week 8 | Advantages and disadvantages of static error coefficients
Week 9 Dynamic error coefficients
Week 10 | Block diagram development
Week 11 | Block diagram development
Week 12 | Signal flow graphs
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Delivery Plan (Weekly Syllabus)
sheal) e sl Zleiall

Material Covered

Week 1 Proportional pressure input with time proportional controller
Week 2 Manual control of peristaltic outlet pump speed

Week 3 Proportional pressure input with PID controller

Week 4 Manual control of heater

Week 5 On/off control using proportional temperature input

Week 6 Time proportional control with proportional temperature input
Week 7 Proportional temperature input with PID control of heater
Week 8 First Exam

Week 9 Manual control of heater power

Week 10 | Thermostat control

Week 11 | Temperature input with on/off control

Week 12 | Temperature input with time proportional control

Week 13 | Proportional temperature input with PID control

Week 14 | Manual control of pump speed

Week 15 | Second Exam

Week 13 | Signal flow graphs

Week 14 | Stability

Week 15 | Routh-Hurwitz stability criterion

Week 16 | Preparatory week before the final Exam

Learning and Teaching Resources
U"“.'?Jﬂ\ﬁ (‘Ja_'m J.JLAA

Text

Available in the

Library?
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Text Books
Required Texts Process System Analysis and Control by Coughanowr, Yes
Donald, Joun Wiley & Sons, 1991, (2nd Editions).
- - Essentials od Process Control by Michael L.
Luyben and Willium L. Luyben, McGraw -Hall Publisher,
1997, (1st Editions).
Recommended Texts - Process Modeling, Simulation, And Control For No
Chemical Engineers by Willium L. Luyben, Marcel Dekker
Publisher, 1996, (2nd Editions).
Websites
Grading Scheme
Gila Hall klaas
Group Grade paal) Marks (%) | Definition
A - Excellent Dbl 90-100 Outstanding Performance
Success Group B - Very Good [AENRYEN 80 -89 Above averagej with some errors
(50 - 100) C - Good 2 70-79 Sound work with notable errors
D - Satisfactory Lo gl 60 - 69 Fair but with major shortcomings
E - Sufficient Jsia 50-59 Work meets minimum criteria
Fail Group FX - Fail (Aalladdl 28) ol | (45-49) More work required but credit awarded
(0-49) F - Fail cl (0-44) Considerable amount of work required

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

Ao Hall Balel) Caa g CJ)AJ

Module Information
:Lun\‘).ﬂ\ saldll QuJSM

Module Title Petroleum refining 11 Module Delivery
Module Type Basic learning activities & Theory
Module Code CHEA423 O Lecture
ECTS Credits 4 @ Lab
X Tutorial
SWL (hr/sem) 100 O Practical
O Seminar
Module Level UGIV Semester of Delivery 8
Administering Department Chemical College Engineering
Module Leader Asst. Prof. Dr. Adil H. Rashid e-mail adil.hatem@mu.edu.iq
Module Leader’s Acad. Title Professor Module Leader’s Qualification Asst. Ph.
Module Tutor Name (if available) e-mail E-mail
Peer Reviewer Name Name e-mail E-mail
;‘:::tiﬁc Committee Approval 01/06/2023 Version Number | 1.0
Relation with other Modules
DAY Agual 5l 3 sall ae 8|
Prerequisite module CHE416 Semester 7
Co-requisites module Semester
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Module Aims, Learning Outcomes and Indicative Contents

405 Y1 il ginall 5 alail) il 5 gl Hal) 3oLl Calaal

To reach the general course goals, specific objectives were developed for each
section of material that describe the concepts that | consider most critical for you to
take from this course:

46. (a) Understand the concept of Petroleum Refining.

47. (b)Understand the definition and formation of Crude Oil.
Ll yal) Balal) il 48. (c) Explain the Chemical Composition and Classification of Crude Oils.
49. (d) Explain the Physical and Thermodynamics Properties of Petroleum.

Module Aims

50. (e) Explain the main Primary Petroleum Refining Processes.

51. (f) Explain the main Secondary (Finishing) Petroleum Refining Processes.
52. (g) Explain the main Upgrading Petroleum Refining Processes.

53. (h) Explain the Products Blending and Additives.

54. (i) Explain The Lubricating Oils Production.

55. (j) Explain the main Types of Gaseous Fuels

1. Assess implications of changing crude oil feedstocks on refinery
Module Learning configuration and propose strategies to resolve conflicts with
Outcomes degrading crude oil quality and increasingly stringent environmental
regulations on petroleum fuels.

2. Explain the main purpose, types, and methods of products blending &
) 5Ll Alazl) il jae additives in petroleum processing.

3. Discuss different sources of gaseous fuels and explain how natural gas
is processed at well sites and in processing plants with application of
selected refinery processes and other physical operations.

Indicative Contents
Lol ) ey siaall

Learning and Teaching Strategies

sl g abeil) il i

Strategies 1. Group Assignment, Quizzes and Final Exam: Quizzes will be based on the
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material covered in class. This material comes from a variety of sources and
may go beyond the information covered in the text. Quizzes and the final exam
will typically consist of both quantitative and qualitative questions. In all
quizzes or final exam you will need to show all work on quantitative problems.
Pay attention to significant figures. Group assignments will be open book, note
and neighbor. The quizzes will be closed book, notes and neighbor.
Assignments that cannot be read or are not presented in a professional
engineering style will not receive credit. Final exam will be comprehensive.

2. Grading:

Plagiarism: Plagiarism is a serious offense and will not be tolerated.
Plagiarism will result in a zero for the assignment.

Due dates will be given in class. Late papers may be accepted but will be
docked 10% per day, including weekends and starting immediately following
class. Students with excused absences will be given a reasonable amount of
time to catch up on their work with no penalty. No assignments will be
accepted after the solution been returned or posted, whichever occurs first.
Group work: Unless stated otherwise, you are allowed to work in groups and
can submit one assignment for the group. For some assignments, you will be
required to work in groups. A common grade will be given on group
assignments.

3. Course Grade: Extra work will be given to individual students to improve
grades when possible. | will provide you with your overall grade after each
exam. All graded work will be used as a baseline for assigning grades. The
following rating will be used for grading.

Student Workload (SWL)
Al sl Al Jeal

Structured SWL (h/sem) 62 Structured SWL (h/w) 4
Juadl) J3A ClUall Jdaiidd) ol Hall Jaall Lo sal calldall aliiall sl 5l Jaall

Unstructured SWL (h/sem) 38 Unstructured SWL (h/w) )6
Juadl) IS4 Ul alaiidl) jee ool ol Jaal) Lo sal alldall alaiiall pe ol jall Jaall '
Total SWL (h/sem) 100

Juaill JDa Il S a5 Jeal
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Module Evaluation

M\Ji\ 3Ll ?"5\93

Time/Nu Relevant Learning
- Weight (Marks) Week Due P

Quizzes 2 10% (10) 5,10 LO#1,2,10and 11
Formative Assignments 2 10% (10) 2,12 LO#3,4,6and 7
assessment Projects / Lab. 1 10% (10) Continuous

Report 1 10% (10) 13 LO#5,8and 10
Summative Midterm Exam 2 hr 10% (10) 7 LO#1-7
assessment Final Exam 2hr 50% (50) 16 All
Total assessment 100% (100 Marks)

Delivery Plan (Weekly Syllabus)

bl o gl Zleiall

Material Covered

Week 1 Upgrading Processes — Coking.
Week 2 Visbreaking.

Week 3 Catalytic Cracking.

Week 4 Catalytic Hydrocracking.

Week 5 Upgrading Processes - Hydrotreating
Week 6 Catalytic Reforming & Isomerization
Week 7 Class Review and First Month Exam
Week 8 Alkylation

Week 9 Products Blending (1)

Week 10 | Products Blending (2)

Week 11 | Additives (1)

Week 12 | Additives (2)

Week 13 | Lubricating Oils (1)
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Week 14 | Lubricating Oils (2)
Week 15 | Class Review and Second Month Exam
Week 16 | Preparatory week before the final Exam
Delivery Plan (Weekly Lab. Syllabus)
Material Covered

Week 1 Water Content

Week 2 Water Content

Week 3 Melting Point

Week 4 Melting Point

Week 5 Pour point

Week 6 Pour point

Week 7 Distillation Experiment

Week 8 Distillation Experiment

Week 9 Frist Exam

Week 10 Extraction Experiment

Week 11 Extraction Experiment

Week 12 Cetane number

Week 13 Cetane number

Week 14 Fractionating Distillation

Week 15 Second Exam

Learning and Teaching Resources

w_)imj ela_'m J.JLAA

Text

Available in the

Library?
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Required Texts

- Nelson, W. L. Petroleum Refinery Engineering, Tata
McGraw Hill
Publishing Company Limited, 1985.

Yes

Recommended Texts

1- C. Uttam, Fundamentals of Petroleum and Petrochemical
Engineering,

8-Taylor & Francis Group, 2011.

2-S. J. David & R. P. Peter, Handbook of Petroleum
Processing,

Published by Springer, 2006.

3- M. R. Riazi, Characterization and Properties of Petroleum
Fractions,

First ed., USA, 2005.

4- S, Vastly, Crude Oil Chemistry, Marcel Dekker, Inc., 2003.
5- James G. Speight, Handbook of Petroleum Product
Analysis, A John

Wiley & Sons, Inc., Publication, 2002.

6-J. H. Gary & G. E. Handwerk, Petroleum Refining,

No

Technology &
Economics, 4th ed., Marcel Dekker, Inc., 2001.
Websites
Grading Scheme
Group Grade sl Marks (%) | Definition
A - Excellent DLl 90-100 Outstanding Performance
B - Very Good [SENREEN 80 -89 Above average with some errors
(S:(;:(iels;oc)iroup C - Good L 70-79 Sound work with notable errors
D - Satisfactory L gl 60 - 69 Fair but with major shortcomings
E - Sufficient J e 50 -59 Work meets minimum criteria
Fail Group FX — Fail (Aallaall 28) al ) | (45-49) More work required but credit awarded
(0-49) F - Fail Gl (0-44) Considerable amount of work required

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

Ao Hall Balel) Caa g CJ)AJ

Module Information
:Lb.n\‘).ﬂ\ saldll Q\A}l’.ﬁ

Module Title Chemical and Pef[rochemlcal Module Delivery
Industries

Module Type Basic learning activities & Theory
Module Code CHE 424 O Lecture

O Lab
ECTS Credits 4 O Tutorial

O Practical
SWL (hr/sem) 100

O Seminar
Module Level UGIIv Semester of Delivery 8
Administering Department College
Module Leader Dr. Hameed Rasheed ALamery e-mail hameed_hrd@mu.edu.iq
Module Leader’s Acad. Title Lecturer Module Leader’s Qualification Ph.D.
Module Tutor e-mail
Peer Reviewer Name e-mail
Scientific Committee Approval ]

Version Number 1.0
Date
Relation with other Modules
DAY Agual 5l 3 sall ae 8|

Prerequisite module Semester
Co-requisites module None Semester
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Module Aims, Learning Outcomes and Indicative Contents

LY iy sinall g aleil) il g Al Hall salall Calaal

Module Aims

o Al salall alaal

To reach the general course goals, specific objectives were developed for each
section of material that describe the concepts that | consider most critical for you to
take from this course:

(a) Study of the concepts of work to units operations in Petrochemical
Industrial.

(b) Explain of program industry petrochemical and which aims to prepare
engineer with the ability to solve various industrial problems.

(c) Improve the efficiency of the engineers and development of ability to
production processes and operation of industrial units.

(d) Understand and preparing drawings processes engineering in petrochemical
industries.

(e) Design, build and simulate the technology for petrochemical processes.

(f) Explain the operating and maintaining chemical and petrochemical plants.
(g) Explained units of operation for Polymer Manufacturing Processes.

(h) Explained the natural gas treatment processes.

(i) Study of many application of petrochemical industries such as Ethylene
derivatives, Propylene derivatives, aromatic compounds, etc....

1] Study and Classification Polymer Manufacturing Processes According To
Preparation Methods.

(k) Study of many application of polymer industries such as Polyethylene, Poly
Propylene, Polystyrene, Polyvinyl Chloride (PVC). etc....

()] Explain the many of Manufacture of polymer such as Fiber, Viscose Rayon,
Nylon, etc....

(m) Understanding safety measurements, risk analysis and control of pollution in

petrochemical industry.

Module Learning
Outcomes

Aol Hal) 3alall aladl) s 3

Per the Department’s program assessment outcomes, by the end of this
course you should demonstrate the following relevant to petrochemical
industrial : 1) an ability to apply knowledge of reactor design, mass
transfer, principles of chemical engineering, and thermodynamics, 2) an
ability to conduct the connect between the units of operation, 3)
Understanding safety measurements, risk analysis and control of
pollution in petrochemical industry. 4) an understanding of
professional and ethical responsibility, 5) an ability to communicate
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effectively, 6) an education necessary to understand the impact of
engineering solution in a global, economic, environmental, and societal
context, and 7) an ability to use the techniques, skills, and modern
engineering tools necessary for engineering practice.

Indicative Contents
Ll LY il siaall

Petrochemicals: Overview

Natural gas treatment processes
Aromatic production

Ethylene derivatives

Vinyl Chloride from Ethylene
Manufacture of Viscose Rayon and Nylon

Polymer Manufacturing Processes .polyvinyl chloride (PVC)

Learning and Teaching Strategies

bl 5 L] i) i

Strategies

1. Group Assignment, Quizzes and Final Exam: Quizzes will be based on the
material covered in class. This material comes from a variety of sources and
may go beyond the information covered in the text. Quizzes and the final exam
will typically consist of both quantitative and qualitative questions. In all
quizzes or final exam you will need to show all work on quantitative problems.
Pay attention to significant figures. Group assignments will be open book, note
and neighbor. The quizzes will be closed book, notes and neighbor.
Assignments that cannot be read or are not presented in a professional
engineering style will not receive credit. Final exam will be comprehensive.

2. Grading:

* Plagiarism: Plagiarism is a serious offense and will not be tolerated.
Plagiarism will result in a zero for the assignment.

* Due dates will be given in class. Late papers may be accepted but will be
docked 10% per day, including weekends and starting immediately following
class. Students with excused absences will be given a reasonable amount of
time to catch up on their work with no penalty. No assignments will be
accepted after the solution been returned or posted, whichever occurs first.

» Group work: Unless stated otherwise, you are allowed to work in groups and
can submit one assignment for the group. For some assignments, you will be
required to work in groups. A common grade will be given on group
assignments.
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3. Course Grade: Extra work will be given to individual students to improve
grades when possible. I will provide you with your overall grade after each
exam. All graded work will be used as a baseline for assigning grades. The
following rating will be used for grading.

Student Workload (SWL)

Gallall i yall Jasl

Structured SWL (h/sem) - Structured SWL (h/w) 5
Jhadl) A Ul alaiiall ol jall Jeal) Lo sasl calldall adiiall sl 5l Jaall

Unstructured SWL (h/sem) 43 Unstructured SWL (h/w) 3
Jaill & Ul il e sy Jaal e sl QI (il e pad yal) el

Total SWL (h/sem) -

Gl & Ul IS jal) Jeal

Module Evaluation

Al Hall 3alal) (»;.1:\9.1
Time/Nu Relevant Learning
. Weight (Marks) Week Due Outcome

Quizzes 2 10% (10) 5,10 LO#1,2,10and 11
Formative Assignments 2 10% (10) 2,12 LO#3,4,6and 7
assessment Projects / Lab. 1 10% (10) Continuous

Report 1 10% (10) 13 LO#5,8and 10
Summative Midterm Exam 2 hr 10% (10) 7 LO#1-7
assessment Final Exam 2hr 50% (50) 16 All
Total assessment 100% (100 Marks)
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Delivery Plan (Weekly Syllabus)
Lg)L.J\ gc}gu‘ﬁ\ GL@_LJ\

Material Covered

Week 1 Petrochemicals: Introduction

Week 2 Petrochemicals: Overview

Week 3 Natural Gas

Week 4 Aromatic Production

Week 5 Chloromethane

Week 6 Ethylene derivatives,Vinyl Chloride from Ethylene.

Week 7 Ethylene derivatives, Ethylene oxide and Ethanol amines

Week 8 Exam 1

Week 9 Propylene derivatives, Isopropanol and Acetone from Propylene
Week 10 | Propylene derivatives, Isopropanol and Acetone from Propylene
Week 11 | Propylene derivatives, Cumene and Acrylonitrile from Propylene
Week 12 | Butadiene and Benzene Manufacture

Week 13 | Phenol from Cumene and Toluene

Week 14 | Styrene and Phthalic Anhydride Production

Week 15 | Exam 2

Week 16

Learning and Teaching Resources
w‘)dﬂ\‘g (‘Ja_'m JJLAAA

Available in the

Text
Library?
. Vivek Patel, Advances in Petrochemicals, Published by
Required Texts Yes
AVE4EVA Copyright ( 2015).
Recommended Texts | - Ph.D. Sami Matar, Lewis Frederic Hatch ; Chemistry of Yes

PETROCHEMICAL PROCESSES; 2nd Edition Gulf Publishing
Company(2000).
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- Donald L. Burdick William L. Leffler; PETROCHEMICALS in
Nontechnical Language Fourth Edition Copyright © 2010 by
PennWell Corporation.

Websites
Grading Scheme

Group Grade _paadl) Marks (%) | Definition

A - Excellent Dlal 90 - 100 Outstanding Performance

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

D - Satisfactory L s 60 - 69 Fair but with major shortcomings

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

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

Ao Hall Balel) Caa g CJ)AJ

Module Information
:Lun\‘).ﬂ\ saldll Q\A}l’.ﬁ

Module Title Engineering Pr()ject 11 Module Delivery
Module Type Core X Theory
Module Code ENG 425 O Lecture
ECTS Credits 8 @ Lab
X Tutorial
SWL (hr/sem) 200 O Practical
O Seminar
Module Level UGIV Semester of Delivery
Administering Department Chemical College Engineering
Module Leader Group of Faculty Members e-mail
Module Leader’s Acad. Title Professor Module Leader’s Qualification
Module Tutor e-mail
Peer Reviewer Name Name e-mail
IS)(Z::tific Committee Approval Version Number 1.0
Relation with other Modules
DAY Agual 5l 3 sall ae 8|
Prerequisite module ENG415 Semester
Co-requisites module Semester
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Module Aims, Learning Outcomes and Indicative Contents

405 Y1 il ginall 5 alail) il 5 gl Hal) 3oLl Calaal

Module Aims

sl Hal) alall Calaal

56. Each student will be assigned a problem (either individually or as part of a
group), and expected to submit a complete design report which includes
market research, process selection and design, economic evaluation, unit
operations and equipment details, a full design of three units of the plant and
all the supporting drawings

Module Learning
Outcomes

Al ol salall aladl s y3a

The student will be ready to design a complete process with all related calculations.

Indicative Contents
X_JALS. )‘;H | ,.\;AS“ )

Learning and Teaching Strategies

bl 5 bl i) i

Strategies

Student will conduct a full material balance, energy balance, equipment design, cost
estimation, process plant, and environmental stydy along the year.

Student Workload (SWL)
Gldall ol 5all Jaall

Structured SWL (h/sem)

32 Structured SWL (h/w) 2
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Juadll P Qllall alatiall ol jall Jasl)

Lo sal calldall aliiall sl 5all Jaall

Unstructured SWL (h/sem) 168 Unstructured SWL (h/w) 112
Juadl) J3A ClUall alaiial) jae ool ol Jaal) Lo sal alldall alaiiall el jall Jaall '
Total SWL (h/sem)

200

Gl & UL IS ol Jeal

Module Evaluation

ol ) 3al) s
Time/Nu Relevant Learning
- Weight (Marks) Week Due .

Quizzes 2 10% (10) 5,10 LO#1,2,10and 11
Formative Assignments 2 10% (10) 2,12 LO#3,4,6and 7
assessment Projects / Lab. 1 10% (10) Continuous

Report 1 10% (10) 13 LO#5,8and 10
Summative Midterm Exam 2 hr 10% (10) 7 LO#1-7
assessment Final Exam 2hr 50% (50) 16 All
Total assessment 100% (100 Marks)

Learning and Teaching Resources
u.u..gJSﬂ\j (A:..d‘ J.JLLAA

Available in the

Text .
Library?
. - Chemical Engineering, Volume 6, Nelson &
Required Texts Yes
Richardson
1-Chemical Process Engineering Design and Economics - H.
Silla.
Recommended Texts No

2- Equipment Design Handbook for Refineries and Chemical

Plants. Volume 2 by Frank L. Evans.
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3- Introduction to Process Engineering and Design- S B
Thakore.
4- Ullmann's Encyclopedia of Industrial Chemistry, 40

Volume Set
Websites
Grading Scheme

Group Grade paal) Marks (%) | Definition

A - Excellent Sl 90-100 Outstanding Performance

B - Very Good [AENRYEN 80 -89 Above average with some errors
Success Group -
(50 - 100) C - Good L 70-79 Sound work with notable errors

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

E - Sufficient Jsie 50-59 Work meets minimum criteria
Fail Group FX - Fail (Aallaall 28) ol ) | (45-49) More work required but credit awarded
(0-49) F - Fail ) (0-44) Considerable amount of work required

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

Ao Hall Balel) Caa g CJ)AJ

Module Information

:Lb.n\‘).ﬂ\ saldll Q\A}l’.ﬁ

Module Title Ethics Module Delivery
Support or related learning activit

Module Type PP 9 Yy Xl Theory
X Lecture

Module Code UNI1426 X Lab

ECTS Credits 2 O Tutorial
O Practical

WL (h

S 50 O Seminar

Module Level UGIV Semester of Delivery 8

Administering Department UNI College Engineering

Module Leader

e-mail

Module Leader’s Acad. Title

Module Leader’s Qualification

Module Tutor

e-mail

Peer Reviewer Name

e-mail

Scientific Committee Approval

Date

Version Number 1.0

Relation with other Modules

DAY Agual 5l 3 sall ae 28|

Prerequisite module

None

Semester

Co-requisites module

None

Semester
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Module Aims, Learning Outcomes and Indicative Contents

405 Y1 il ginall 5 alail) il 5 gl Hal) 3oLl Calaal

Module Aims

Jau) Al salal) Calaal

This Module explores the importance of ethics to society. It is designed to be used
by lecturers to help their students understand the concept of

society — sometimes defined as humankind as a whole, sometimes in relation to a
particular place —and to investigate the ways in which ethical approaches can be
applied to increase our understanding of society, and ultimately our attempts to
improve it. It also aims to illustrate that ethics is part of the fabric of any dimension of
society.

Module Learning
Outcomes

Al o) salell aladl] s H3a

1. Define the concept of society
Understand the relationship between ethics and society
Describe different theoretical approaches that inform this issue, with
specific. reference to social
contract theory

5. Articulate and defend a preferred position on the relationship between ethics
and society while

6. appreciating its limitations

Indicative Contents
Lol ) ey siaall

Indicative content includes the following.

This course investigates advanced topics in ethics, with a focus on ‘second-order’

questions about the nature and significance of our ethical practices: What do our

ethical expressions mean? What, if anything, makes these expressions true? How do

moral values motivate? Is it irrational to be amoral? What are the similarities and

differences between the domains of ethics and of science? Key texts from the

twentieth and twenty-first century are explored and set in context with ethical

thinkers of the more distant past. Relationships between ‘second- order’ and ‘first-

order’ ethical questions are considered.
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Learning and Teaching Strategies

sl g abeil) il i

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

sampling activities that are interesting to the students.

Student Workload (SWL)
Ul oyl Jeal

Structured SWL (h/sem) 3 Structured SWL (h/w) 5
Jhadl) I3 IR plaiall 5l Jaal e sl Al w3 Ja

Unstructured SWL (h/sem) 18 Unstructured SWL (h/w) 12
Jeadl) A Ul aliiiall pe sl all Jaal Lo sl Ll il e ol 530 Saall '

Total SWL (h/sem)

50
Jomdl) JI U ISl 51 Jas

Module Evaluation
ol ) B3l

Time/Nu Relevant Learning
. Weight (Marks) Week Due Outcome

Quizzes 2 10% (10) 5,10 LO #1,2,10and 11
Formative Assighments 2 10% (10) 2,12 LO#3,4,6and 7
assessment Projects / Lab. 1 10% (10) Continuous

Report 1 10% (10) 13 LO#5,8and 10
Summative Midterm Exam 2 hr 10% (10) 7 LO#1-7
assessment Final Exam 2hr 50% (50) 16 All
Total assessment 100% (100 Marks)
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Delivery Plan (Weekly Syllabus)
bl o sl Zleidl)

Material Covered

Week 1 Aspirations of Ethics

Week 2 Definitions of Justice in Iraqg.

Week 3 Justice in the State

Week 4 Justice in the Individual

Week 5 Aristotle’s Virtue Ethics: Happiness

Week 6 Aristotle’s Virtue Ethics: The Function Argument and Practical Reason
Week 7 Aristotle’s Virtue Ethics: Contemplation

Week 8 Kant’s Moral Philosophy: The Groundwork

Week 9 Kant’s Moral Philosophy: Autonomy

Week 10 | Kant’s Moral Philosophy: The Categorical Imperative
Week 11 | Mill on Utilitarianism

Week 12 | Utilitarianism, Justice and Rights

Week 13 | Abortion and Euthanasia

Week 14 | Life and Death

Week 15 | Final Exam

Learning and Teaching Resources
w..gJSﬂ\j e&:u“ J.JLLAA

Text

Available in the

Library?

Required Texts

Mackie, J. L., (1990), Ethics: Inventing Right and Wrong,
London: Penguin.

McNaughton, D. (2007), Moral Vision: An Introduction to
Ethics, Oxford: Blackwell.

Yes
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William, B. (2006), Ethics and the Limits of Philosophy,
Abingdon: Routledge.

Recommended Texts

Cullity, G. and Gaut, B. (eds) (1997), Ethics & Practical
Reason, Oxford: Clarendon.

Darwall, S., Gibbard, A. and Railton, P. (eds) (1997), Moral
Discourse and Practice: Some

Philosophical Approaches, Oxford: Oxford University Press.
Dreier, J. (ed.) (2006), Contemporary Debates in Moral
Theory, Oxford: Blackwell.

Enoch, D. (2011), Taking Morality Seriously: A Robust
Defence of Moral Realism, Oxford:

University Press.

Harman, G. (1977), The Nature of Morality: An Introduction
to Ethics, Oxford: Oxford

University Press.

Honderich, T. (1985), Morality and Objectivity: A Tribute to
JL Mackie, Abingdon: Routledge.

Hursthouse, R., Lawrence G., and Quinn, W. (eds) (1998),
Virtues and Reasons: Philippa Foot

and Moral Theory, Oxford: Clarendon Press.

No

Websites
Grading Scheme

Group Grade sl Marks (%) | Definition

A - Excellent Dlial 90 - 100 Outstanding Performance

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

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

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

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