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Vision

The Department of Power Mechanical Techniques Engineering, Refrigeration and Air
Conditioning branch aspires to be a distinguished leader among mechanical engineering
departments in both public and private colleges and universities. We aim to achieve this by
strengthening scientific and administrative partnerships to ensure the graduation of an
engineering workforce that meets the core technical and knowledge requirements within Iraq and

globally.

Mission

To provide students with fundamental theoretical and practical engineering concepts in the field
of air conditioning and refrigeration, utilizing advanced educational methods and modern
laboratories. This is integrated with field training in both public and private sectors to qualify

graduates to serve the nation and contribute effectively to its progress.

Goals:

The primary objectives of the department are categorized as follows:

1. Technical & Academic Qualification: Preparing and graduating an engineering cadre that
fulfills key technical and cognitive requirements, serving as high-quality human
resources in the refrigeration and air conditioning field.

2. Training & Market Readiness: Organizing specialized training and rehabilitation courses
led by competent staff, with active student participation to ensure seamless integration
into the labor market.

3. Strategic Partnerships: Strengthening scientific and administrative ties with peer
engineering colleges, industrial companies, and relevant institutions to address training
needs, rehabilitation, and curriculum development.

4. Community Engagement & Field Training: Maintaining social contributions and research
initiatives to ensure the highest levels of student understanding through summer training

programs and post-graduation follow-ups.



5. Continuous Improvement: Developing and implementing all necessary scientific and
administrative plans and curricula required to achieve the aforementioned goals in
accordance with quality standards.

6. Qualifying qualified graduates to be applied technical engineers capable of preparing all
designs for air conditioning, refrigeration, and freezing systems of all kinds, to be able to
implement and supervise the installation of air conditioning systems of all kinds.

7. Preparing graduates familiar with applied industrial experiences through the introduction

of modern technological means in the curriculum.

Preparation of detailed study plans:

The department has a guide to describe the academic program of the scientific department that
contains all the approved curricula that are taught for preliminary studies, as this guide is updated
annually with a commitment to the update rate specified by the ministry by no more than 20%
This guide is announced on the website where the university provides the necessary sources of
methodological books for the success of the teaching process according to the curriculum. The
curricula are also followed up and completed according to special forms adopted for this
purpose, where these forms are required at the end of each semester to be analyzed, studied, and
diagnosed with the most important problems to avoid them in the following year, and they are

also available in English and Arabic.

Data archiving:

An organized mechanism is followed to archive all documents related to the implementation of
the educational program, including study plans, student projects, exam results, and follow-up
reports, through cloud storage and university servers

Data collection:

A satisfaction survey is conducted, and data on student performance are collected, such as exam

results, pass rates, and students' reactions to the curriculum.

Students are eligible to the Department of Power Mechanical Techniques Engineering,
Refrigeration and Air Conditioning branch - College of Engineering and engineering techniques

according to a central admission process called (grades comparison) managed by the Iraqi



Ministry of Higher Education and Scientific Research / Studies, Planning, and Prosecution
Office / Central Admission Department.

An applicant for admission to an undergraduate program at the Department of Power Mechanical
Techniques Engineering, Refrigeration and Air Conditioning branch must satisfy the following
minimum requirements:

1. He should have an Iraqi secondary school certificate, or its equivalent.

2. The number of students accepted is limited to the number of seats available as decided by the
Deanship of the college.

3. The applicant must submit the required documents to the Admission office within a specified
period.

4. An applicant who has graduated from a secondary school system outside Iraq must have
completed twelve years of combined primary and secondary school studies at a recognized
school. He is also required to provide an equivalency certificate from the Ministry of Education,

Iraq. In addition, he is required to take the aptitude and subject tests.

The number of the newly enrolled students in the Department of Power Mechanical Techniques
Engineering, Refrigeration and Air Conditioning branch for the academic year 2025-2026 was
97 students.

Evaluation of student performance

Like all other programs at the College of Engineering and engineering techniques, the program
in the Department of Power Mechanical Techniques Engineering, Refrigeration and Air
Conditioning branch follows two systems. First system -Each academic year consists mainly of
two semesters, and each semester has a duration of 15 weeks. The program is a four-year
program, and the second system is the Bologna system consist of 15 weeks in each semester for
8 semesters or 240 ECTS for the program.

Examination and grading system:

The examination and grading system of the program is governed by the following regulations:

1- Success in a course depends on the student’s performance in coursework and the final exam.
A combined final letter grade must be assigned to the student at the end of the semester.

2- The total grade points for a course are 100. These points are allocated among different

activities like assignments, quizzes, midterms, laboratory reports, report writings and exams.



Generally, the final exam and midterms have 50% and 10% weightage, respectively, out of the
total 100%.

3- The passing grade for each course is 50% out of a total 100%.

The program grading system mainly follows the requirements of the Department of Power
Mechanical Techniques Engineering, Refrigeration and Air Conditioning branch, as listed in

Table 1.1.

Table 1.1 Grading system at the Department of Power Mechanical Techniques Engineering,

Refrigeration and Air Conditioning branch

Marks Rating

90 -100 Excellent
80-<90 Very good
70 —<80 Good

60 -<70 Fair
50-<60 Pass

<50 Fail

The total final average of a student in a specific semester is determined by dividing the
cumulative marks multiplied by the credit-hours (units) of all the registered courses in that
semester by the total credit-hours (units) of those courses.

The student’s graduation average is calculated at the end of the program as shown in Table 1.2.

Table 1.2: A percentage of the yearly average

Academic year Percentage of yearly average
Ist year 10%
2nd year 20%

3rd year 30%




4th year 40%

Total 100%

Program outcomes are narrower statements that describe what students are expected to know and
be able to do by the time of graduation. These relate to the skills, knowledge, and behaviors that
students acquire in their matriculation through the program.

Assessment under this criterion is one or more processes that identify, collect, and prepare data
to evaluate the achievement of program outcomes.

Evaluation under this criterion is one or more processes for interpreting the data and evidence
accumulated through assessment practices. Evaluation determines the extent to which program
outcomes are being achieved, and results in decisions and actions to improve the program. Below
are the results of the technological engineering programs specified in the standards for
accreditation of technological engineering programs according to the NCPAETE s Guidebook,
page 12, first edition — 2020, which states that after completing the requirements of the prepared

program, the student will be able to:

A. Selects and applies modern knowledge, techniques, skills, and devices in large-scale
engineering activities.

B. Selects and applies knowledge of mathematics, engineering, technology, and other sciences
to solve engineering problems that require the application of applied principles, procedures, or
methodologies.

C. Conducts the required tests, experiments, and measurements, analyzes and interprets their
results, and applies experimental results to improve engineering processes.

D. Designs systems, components, or processes for large-scale engineering problems that fit the
objectives of the educational program.

E. Works effectively as a member or leader of a specialized engineering team.

F. Identifies, analyzes, and solves large-scale engineering problems.

g. Identify and utilize appropriate technical literature as well as apply written documents, oral
communications, and graphics in both technical and non-technical environments.

h. Participates in self-directed continuing professional development.




1. Works to understand and adhere to professional and ethical responsibilities.
j. He works to understand the impact of solutions to engineering problems locally and globally
and applies them in his field of specialization.

k. Adheres to quality concepts and seeks continuous improvement.

Process for the Establishment and Revision of the Student Outcomes

The program outcomes were originally developed by faculty members and debated during the
faculty meetings as well as the MPAC Advisory Board meeting. Our faculty also mapped the
program outcomes to the NCPAETE Ceriterion (a) through (k) and grouped them to achieve each
program Educational Objective discussed in CRITERION 2. The process of establishing and
revising the Program Outcomes is similar to the processes elaborated upon for the Educational
Objectives in CRITERION 2, Process for Establishing Program Educational Objectives, which
consists of both internal and external review processes involving significant inputs from the

program constituents.

Student Outcomes

According to Criterion 3, the Mechanical Power Engineering / Air Conditioning and
Refrigeration Engineering Education Program Outcomes are statements that describe what
students are expected to know and what they are expected to do by the time they graduate. These
data or skills must enhance the achievement of the educational objectives of the academic
program of the Department of Mechanical Power Engineering / Air Conditioning and
Refrigeration Engineering, Criterion 2. The skills acquired from the stated results must enhance
the achievement of the educational objectives of the educational program of the Department,

which are as follows:

1. Expected learning outcomes of the program

Knowledge and understanding

Al Ability to apply knowledge in mathematics, science, and engineering.

A2 Understand the professional and ethical responsibilities of the field of]

specialization.




A3

Ability to evaluate course outcomes with faculty, industry, and professional

practitioners, as well as employers and graduate students, to improve them

A4

Teaching leadership skills and the value of quality commitment, ethical

behavior, and respect for others

Subject-specifi

c skills

B1

Ability to work and integrate into multidisciplinary teams

Ability to design and conduct experiments as well as analyze and interpret

B2
data.

B3 The ability to use modern techniques, engineering skills, and tools to practice
engineering.

B4 Ability to identify and formulate engineering problems in the field of
specialization

thinking skills

Cl The ability to communicate effectively with those concerned with the field of]
specialization on both the civil and military sides

C2 Recognizing the need and ability to engage in lifelong learning.

C3 Knowledge of contemporary issues in the field of specialization

C4 Broad learning is necessary to understand the impact of engineering solutions

on global economic, environmental, and social problems.

Generic and transferable skills (other skills related to employability and personal development)

Ability to manage and work with refrigeration and air conditioning equipment

D1
The ability to design air conditioning systems and use simulation programs,
D2 which is a process to meet the required needs within the field of specialization
in a realistic framework that imposes environmental, economic,
social, political, and health restrictions..........
D3 The ability to work with the latest devices for diagnosing mechanical,
electrical, and electronic faults in refrigeration and air conditioning systems
The ability to adapt to similar specializations (power generation engineering,
D4

manufacturing engineering, renewable energies, and so on )




Mapping of Student Outcomes to Criterion 3 Requirements for Student Outcomes

Relation of MPAC Program Outcomes to NCPAETE Program Outcomes

The above outcomes are closely related to the NCPAETE educational outcomes (a through k)
as can be seen in Table 3.1. As shown in Table 3.1, each NCPAETE Educational Outcome is
related to at least one ATU Program Outcome defined for the Mechanical Power Engineering

/ Air Conditioning and Refrigeration Engineering program.

Independent verification of standards

Table 3.2 shows the Mechanical Power Engineering / Air Conditioning and Refrigeration
Engineering Department's work to verify the results of the self-evaluation processes of
performance quality, by examining their evidence and evidence, including feedback through
questionnaires and the opinions of stakeholders and beneficiaries such as students, teachers,

graduates, and employers within the improvement processes.

Achievement of Program Outcomes:

The linkage between the program Educational Objectives (PEOs) and the Graduate
Outcomes (GOs) is shown in Table 3-3. The achievement of the Graduate Outcomes (GOs)
ensures that our graduates are well-equipped to achieve the Program Educational Objectives in
actual practice following graduation. The curriculum of MPAC ensures that students:

1. Provide graduates a strong foundation in mathematics, science, and engineering science in
addition to the analysis and design of refrigeration and air conditioning systems.

2. Provide graduates with the ability to identify and solve engineering problems as well as the
ability to design and conduct laboratory experiments in fluid mechanics, thermodynamics,
heat transfer, air conditioning, and refrigeration.

3. Enable them to contribute effectively to serve their community and raise the level of and

submit their profession.



4. Prepare graduates to engage in lifelong learning, as well as achieve success in their careers
and professional development.
5. Prepare graduates to learn the ethics of the profession and knowledge of contemporary

issues and their influence on society.



Table 3.1: Linking the educational program outcomes according to the general standards of NCPAETE to the academic

program outcomes of the Mechanical Power Engineering / Air Conditioning and Refrigeration Engineering

Department.
Educational program outcomes according to the general
Outcomes of the academic program of the Department standards of the NCPAETE
a |b [c d e f |g |h | j k
.al. Ability to apply knowledge in mathematics, science, and engineering. 4

a2. Understand the professional and ethical responsibilities of the field of

specialization.




a3. Ability to evaluate course outcomes with faculty, industry and
professional practitioners, as well as employers and graduate students to

improve them

a4. Teaching leadership skills and the value of quality commitment, ethical

behavior and respect for others

bl. Ability to work and integrate into multidisciplinary teams

b2. Ability to design and conduct experiments as well as analyze and

interpret data.

b3. The ability to use modern techniques, engineering skills and tools to

practice engineering.

b4. Ability to identify and formulate engineering problems in the field of

specialization

cl. The ability to communicate effectively with those concerned with the

field of specialization on both the civil and military sides

c2. Recognizing the need and ability to engage in lifelong learning.

c3. Knowledge of contemporary issues in the field of specialization

c4. The broad learning necessary to understand the impact of engineering

solutions on global economic, environmental and social problems

d1. Ability to manage and work on ground and air support equipment

refrigeration and air conditioning

d2. The ability to adapt to similar specializations (power generation




engineering, manufacturing engineering renewable energies, and so on)




Level | Semester Modul Module name Modul Knowledge Skills Ethics Employability
e e Al |A2 | A3/ A4/ B1 B2 |[B3|B4|Cl1 |[C2 |C3|C4 Dl D2 | D3| D4
Cod Type
e
MPAC100 [Mathematics S amrs o/ o/ v v
Engineering C
MPACI101 4 4 s 4 v v
Drawing
MPAC102 |Workshops I ol oW
Engineering
MPAC103 4 A A A 4 o/ v v
Materials
E MTU1002  |Englishl S v v Va4 OV v oV
3
Electrical C
MPAC107 A A 4 A4 o v o/
Engineering
Engineering C
MPACI108 oV W v v o/
Mechanics
MPAC109 [Thermodynamics 1 |C v o/ v A A A A 4 v
Humans Rights andB
MTU1006 v v v o o v
9 Democracy
3 MTU1001  |Arabicl B v v Y v Y
g MTU1004 (Computer principles [E v\ ars o v I/

Conditioning and Refrigeration Engineering Department.

Table 3.2: Linking the Program Skills Outline according to the MPAC to the syllabus of the Mechanical Power Engineering / Air




Level | Semester Modul Module name Modul Knowledge  [Skills Ethics Employability
e e Al |A2 |A3 | A4/ B1 B2 |[B3|B4|Cl1 |[C2 |C3|C4 D1 D2 | D3| D4
Cod Type
e
Advanced S
MPAC200 s v v s v o/
Mathematics (2)
MPAC201 [Mechanical Drawing/C v v e v v v
MPAC202  [Fluid Mechanics  |C v v v/ v |/
MPAC203 [Thermodynamics (2)/C v v I/ v\ a4
2 MTU1007 [Ba'th regime crimes S a4 v A A A
3
Computer S
MTU1005 A A 4 A4 o v o/
Applications 1
Strength ofiC
MPAC206 4 A o vV A A A A 4 v
Materials
Fundamentals of Air|C
MPAC205 |Conditioning  and 4 s o vV A A VA VA 4 v
Refrigeration
MTU1003  [English 2 S v v v v A" 4 A" A 4
=)
g MTU1009 |Arabic 2 v v Y Y v v
[P
n
S MPAC209 (Summer Training 1 B v/ o/ A 4 VA A A A 4 v
=




Yea| Module Module name Modul Knowledge  [Skills Ethics
r Code e Al |[A2 |[A3 | A4|B1 B2 |B3|B4|Cl |C2 |C3
Type
mpaczor | TP > /oo vl v
Applications3
MPAC300 | nEmeerng  ands o v v ol v/
Numerical Analysis
Electrical andC
MPAC311 Electronic A A 4 e v
Engineering
MPAC302 Theory of Machines [C v v v v v IV
MPAC303 Heat Transfer C v I/ o v\
MPAC305 Mechanical Design (C v A A A v v
MPAC309 Air  Conditioning|C / y s, y
Systems Drawing
Air Conditioning/C
MPAC307 Instruments v s v v IV
Maintenance
Air Conditioning/C
MPAC304 and  Refrigeration o oV v
)
éB MPAC304 Summer Training 2 v s v v IV




Year Modul Module name Modul Knowledge  [Skills Ethics
e e Al |A2 |[A3 | A4|B1 B2 B3 |B4[Cl |C2 |C3
Cod Type
e
Engineering S
MAPC405 s v v I/ v
Management
Computer S
MPAC404 o 4 4 |V v
Applications4
Refrigeration C
MPAC406 A A 4 IV
Systems
Air conditioning|C
MPAC401 v s VA4
Systems
MPAC407 [Renewable Energy [C v/ v
MPAC410 |Control Circuits C o\ W v v v
MPAC402 [Power Plants C v IV v v |/ I/
MTU1008 [Professional Ethics 4 v v o v
2 [MPAC400 |Project C v v oo o
B




Program Structure and Content
Study Plan
Complete Table below that describes the plan of study for students in this program including
information on course offerings in the form of a recommended schedule by year and term along
with maximum section enrollments for all courses in the program for the last two terms the
course was taught. If there is more than one curricular path or option for a program, a separate
Table should be provided for each path or option. State whether the institution operates on
semesters or quarters.
Alignment with PEOs
Describe how the curriculum aligns with the program educational objectives.
Through the provision of specialized engineering educational programs with the knowledge of
environmental engineering for undergraduate and provide excellent learning environment so that
it has recognized graduates high professional experience and basic engineering education to
enable them to contribute effectively to serve their community and raise the level of and submit
their profession.
Attainment of GOs
Describe how the curriculum and its associated prerequisite structure support the attainment of
the graduate outcomes.
The scientific department as attached to graduate project student after completing the four stages
successfully and after evaluation during the academic years of commitment to attendance and
good conduct then the department send his biography school with his grades are installed in the
card Biography study also includes details on the average of the final sequence on the session to
the Registration unit in the university which holds the mechanism of issuing official documents
for the students according to the context of the administrative system.
Prerequisite Structure

Attach a flowchart or worksheet that illustrates the prerequisite structure of the

program’s required courses

Subject Areas Requirements



Describe how the program meets the requirements in terms of hours and depth of study for each
subject area (Math and Basic Sciences, Engineering Topics, and General Education) specifically
addressed by the National Accreditation Criteria.

Developing the leadership capabilities for staff and students and the laying of the possibilities of
self-education, induction and conclusion so that he has the talent in the field of Refrigeration and
Air Conditioning engineering work on direct service to the community and reliable manner.
Major Design Experience

Describe the major design experience that prepares students for engineering practice and how
this experience is based upon the knowledge and skills acquired in earlier coursework showing
how it incorporate appropriate engineering standards and multiple design constraints.

Nowhere is this issue through the material summer training prescribed in the third phase of the
students in the Department of Power Mechanical Techniques Engineering, Refrigeration and Air
Conditioning branch, as are organized through the Committee on summer training, which is
coordinating the distribution of students on the relevant departments competence of the scientific
department and then it is administrative work and correspondence to other government
departments for obtaining approval to accept students and send scorecards and then subject the
student to the supervision by the teaching staff during the training period and provides the
student finally a detailed report on business exerted during summer training and is taken up
evaluation sent by the Department of student Training and Activity summer training is a good
chance for students to take advantage of practical competence in the future.

Teaching and Learning Strategies

Describe the teaching, learning and assessment strategies used to guarantee that the students
acquire the graduate outcomes. Describe the materials (course syllabi, textbooks, sample student
work, etc.), that will be available for review during the campus visit to demonstrate achievement
related to this criterion.

Curriculum developed in the department according to agreed standards with regard to
Department of Power Mechanical Techniques Engineering, Refrigeration and Air Conditioning
branch curriculum that promotes the acquisition of student competence in environmental science

and approach would facilitate the learning outcomes.



College or department placed the curriculum and learning outcomes, education and placed in the
basic criteria when you create the partition and there is no large gaps or interventions.

Relating Courses Learning Outcomes to GOs

Describe how the courses learning outcomes actually lead to the achievement of the graduate
outcomes showing the relationships of courses to GOs. A —Course Portfoliol for each course
should be presented during the campus visit.

The curriculum is subject to audit and review of the Scientific Committee in the department and
the Committee on modernizing curricula and the process is ongoing and continuous.

Possible to verify learning outcomes in a number of ways, including:

- The results of students and levels of success and failure rates

- Engineering and research projects submitted by students

- Scientific reports on the practical lessons and level.

- The results of the evaluation Summer Training.

Academic staff:

No. Member name Scientific ranking
1 Dr. wajeeh kamal hasan | Professor
) .Dr.mohammad ali Assistant professor
mahmood
3 Dr.Hashim Raed Hashim | Lecturer
4 Ali najim abdullah Assistant lecturer
5 Dr. Mustafa abdulsalam | Lecturer
6 Dr. wadah noori Lecturer
7 Dr. Mihammad Musa Lecturer
8 Atheer raheem Lecturer
9 Dr. Salman Rasheed Lecturer




10 Ali Ismail Assistant Lecturer
11 Dr. Saad mizher Lecturer

12 Hanan Sabri Assistant lecturer
13 Noor sabah Assistant Lecturer
14 Dr. Majed fadhil Lecturer

The specialization of Department of Power Mechanical Techniques Engineering,
Refrigeration and Air Conditioning branch is one of the main axes in the process of economic
and industrial development of countries, including the services and qualification of engineers and
a link between science and industry, it is concerned with air conditioning and refrigeration
technology, through which materials are cooled in multiple ways through refrigeration devices by
following modern industrial and scientific engineering concepts. The specialization of air
conditioning and refrigeration engineering is keen on the economic aspect of industrial projects
and strict adherence to the technical and environmental specifications of the production process.
And to strengthen the students' connection with the scientific and technological development that
our world is witnessing today. The importance and necessity of identifying these fields came

from the development of modern society at the level of cultural life.

From this standpoint, the Department of Power Mechanical Techniques Engineering,
Refrigeration and Air Conditioning branch was established at the Faculty of Engineering and
engineering techniques- Al-Rafidain University in 2005/2006 and the leadership team in the
department has been working and is still working on developing the educational program and

ensuring its quality, continuity and success in the long term and providing the industrial sector to



cover the country's growing need for engineers with engineering staff to contribute to the
comprehensive development of the country. The department also opened the evening study to
open the way for some energies of technical diploma holders or employees to develop their

ability to obtain an engineering certificate.

Here is the administration department structure:

‘
ey g o 1 &lsall jisa

Department of Power Mechanical Techniques Engineering, Refrigeration and Air

Conditioning branch program in 8 semesters based on bologna process.



Code Module SSWL | USSWL | ECTS | Type | Pre-request
MPAC100 Mathematics 87 153 240 8.00
MPACI101 Engineering Drawing 88 92 180 | 6.00
MPACI102 Workshops 116 124 240 8.00
MPACI103 Engineering Materials 60 90 150 5.00
MPACI104 English 59 31 90 3.00
Semester 2 | 30 ECTS | 1 ECTS =30 hrs
Code Module SSWL | USSWL | ECTS | Type | Pre-request
MPACI107 | Electrical Engineering 116 94 210 7.00
MPACI108 Engineering Mechanics 87 123 210 7.00 MPACI100
MPACI109 Thermodynamics 1 144 96 240 8.00
MPACI110 Humans Rights and Democracy 30 30 60 2.00
MPACI11 Arabic 30 30 60 2.00
MPACI112 Computer principles 88 32 120 | 4.00

MPACI105

Matlab




Semester 3 | 30 ECTS | 1 ECTS =30 hrs

Code Module SSWL | USSWL | ECTS | Type Pre-request
MPAC200 Advanced Mathematics 102 78 180 | 6.00 MPACI00
MPAC201 Mechanical Drawing 116 64 180 | 6.00 MPAC101
MPAC202 Fluid Mechanics 144 96 240 | 8.00
MPAC203 Thermodynamics 2 158 142 300 | 10.00 MPAC109
Semester 4 | 30 ECTS | 1 ECTS =30 hrs

Code Module SSWL | USSWL | ECTS | Type | Pre-request
MPAC205 Fundamentals of Air Conditioning 144 156 300 | 10.00 | MPAC109
and Refrigeration

MPAC206 Strength of Materials 116 124 240 8.00 MPAC108
MPAC207 Computer Applications 1 88 92 180 6.00

MPAC208 English 2 86 94 180 | 6.00 MPAC104
MPAC209 Summer Training 1 144 156 300 | 10.00 | MPACI109
Semester 5 | 30 ECTS | 1 ECTS =30 hrs

Code Module SSWL | USSWL | ECTS | Type | Pre-request
MPAC300 | Engineering and Numerical Analysis 87 33 120 4.00 MPAC200
MPAC301 Computer Applications 2 88 32 120 4.00 MPAC207
MPAC302 | Theory of Machine and Vibrations 116 4 120 4.00 | MPACI108,

MPAC206

MPAC303 Heat Transfer 144 96 240 8.00 | MPAC203,

MPAC202

MPAC304 | Air Conditioning and Refrigeration 144 156 300 | 10.00 | MPAC205
systems




Semester 6 | 30 ECTS | 1 ECTS =30 hrs

Code Module SSWL | USSWL | ECTS | Type | Pre-request
MPAC305 Mechanical Design 88 62 150 5.00 MPAC206
MPAC307 Maintenance of Air Conditioning 144 156 300 | 10.00 | MPAC205

systems
MPAC308 English 3 44 46 90 3.00 MPAC208
MPAC309 | Air Conditioning systems Drawing 116 94 210 7.00 | MPAC 201,
MPAC205
MPAC311 | Electrical and Electronic Engineering | 88 62 150 5.00 MPACI107
MPAC310 Summer Training 2 88 62 150 5.00 MPAC206
Semester 7 | 30 ECTS | 1 ECTS =30 hrs
Code Module SSWL | USSWL | ECTS | Type | Pre-request
MPAC400 Project 129 51 180 | 6.00 MPAC205
MPAC401 Air Conditioning System Design 144 156 300 | 10.00 | MPAC205
MPAC402 Power Plants 144 36 180 6.00 MPAC109
MPAC404 Computer Applications 3 88 62 150 5.00
MPAC405 | Industrial Engineering Management 45 45 90 3.00
Semester 8§ | 30 ECTS | 1 ECTS =30 hrs

Code Module SSWL [ USSWL | ECTS | Type | Pre-request
MPAC406 Refrigeration Systems 158 142 300 | 10.00 | MPAC205
MPAC407 Renewable Energy 158 142 300 | 10.00 | MPAC203
MPAC408 Professional Ethics 30 30 60 2.00
MPAC409 English 4 30 30 60 2.00 MPAC308
MPAC410 Control and Measurements 116 64 180 6.00 MPAC304




Department of Power Mechanical Techniques Engineering, Refrigeration and Air Conditioning

branch faculty members CV

Name: Prof. Dr. Wajeeh Kamal Hasan

1. Education:

1. Bachelor of Mechanical Engineering - College of Engineering - Department of Mechanical
Engineering - University of Baghdad - 1992 - with a good grade.

2. Master of Mechanical Engineering - Specialization in Fluid Dynamics - Department of
Machinery and Equipment Engineering - University of Technology - 1999 - Grade Very Good.

3. PhD in Mechanical Engineering - Specialization in thermal engineering - Department of
Machinery and Equipment Engineering - University of Technology - 2006 - Grade Very Good

2. Academic Experience:

* Teaching at the College of Engineering - University of Kufa — 2001

» Experience in mechanical designs using the ACAD program

» Experience in using computer programs (excel, word, power point, Google classroom,
Google forms)

* Teaching at Al-Rafidain University College - Department of Refrigeration and Air
Conditioning Techniques Engineering - from 2006 until now

* Dean of the college of engineering and engineering techniques

* Head of civil engineering department

* Head of Department of Mechanical Power Techniques Engineering , Refrigeration and Air
Conditioning Branch

3. Non-Academic Experience:
None

4. Certifications or Professional Registrations:
» Iraqi Engineers Syndicate

» Iraqi Teachers Syndicate

5. Current Membership in Professional Organizations:
» Iraqi Engineers Syndicate

» Iraqi Teachers Syndicate

6. Honors and Awards:




a. Thanks and appreciation from the College Council as a member of the examination committee
for the first and second rounds.

b. Thanks and appreciation from the College Council for obtaining a high annual evaluation.

c. Certificates of appreciation and participation in college festivals for graduation projects.

d. Certificate of participation in scientific seminars of the college.

e. Thanks and appreciation from the Presidency of Al-Mustansiriya University for obtaining the
title of Assistant Professor.

7. Principal Publications and Presentations of Past Five Years
1) Enhancing Thermal Efficiency in Solar Water Heaters: The Role of Reflective Walls

2) Enhancing Thermal Efficiency in Solar Water Heaters Using Reflective Mirrors
3) Thermal Stratification Enhancement Using a Curved Baffle in Thermal Storage Tanks
4) Numerical Implementation of Direct and Reverse Flow for Plate Heat Exchanger

5) CFD Evaluation of Air Conditioning on the Distribution and Dispersion of COVID-19 Virus
in a Room

6) IDENTIFYING THE EFFECT OF CHANNEL WALL RIPPLE HEIGHT ON MULTIPHASE
FLOW

7) Two-Way Fluid-structure Interaction Study of Twisted Tape Insert in a Circular Tube Having
Integral Fins with Nanofluid

8) Combined convection of CuO-H20 nanofluid in Arc-shape annuli with moving flat top wall

9) Numerical investigation of nanofluid in a rectangular microchannel heat sink

8. Service Activities:
University:
University council member

College:
1) Dean of the college of engineering and engineering techniques
2) Head of civil engineering department
3) Member of the central examination committee

9. Professional Development Activities:

1. A course in wind tunnel tests for two months
Three-month course in Computational Fluid Dynamics (CFD)
A course in programming language (modula2) for a month
Computerized competence course
A course in teaching methods
A course in (power point)

AN



7. A course in the program (Google classroom)
8. ACAD course

2- Name: Ass. Prof. Dr. Mohammed Ali Mahmood Hussein

1. Education:

1. Bachelor of Mechanical Engineering - College of Engineering - Department of Mechanical
Engineering - University of Baghdad - 1993 - with a good grade.

2. Master of Mechanical Engineering - Specialization in Heat transfer - Department of
Machinery — Collage of Military Engineering - 1999 - Grade Very Good.

3. PhD in Mechanical Engineering - Specialization in thermal engineering - Department of
Machinery and Equipment Engineering - University of Technology - 2006 - Grade Very Good

2. Academic Experience:

* Teaching at the Al-Rafidain University Collage , Department of Power Mechanical
Techniques Engineering from 2007-until now

* Experience in mechanical designs using the ACAD program

» Experience in using computer programs (excel, word, power point, Google classroom,
Google forms)

3. Non-Academic Experience:

None

4. Certifications or Professional Registrations:
» Iraqi Engineers Syndicate

» Iraqi Teachers Syndicate

5. Current Membership in Professional Organizations:
» Iraqi Engineers Syndicate

» Iraqi Teachers Syndicate

6. Honors and Awards:

a. Thanks and appreciation from the College Council as a member of the examination committee
for the first and second rounds.

b. Thanks and appreciation from the College Council for obtaining a high annual evaluation.

c. Certificates of appreciation and participation in college festivals for graduation projects.

d. Certificate of participation in scientific seminars of the college.

e. Thanks and appreciation from the Presidency of Al-Mustansiriya University for obtaining the
title of Assistant Professor.

7. Principal Publications and Presentations of Past Five Years
1) Mixed convection around a circular cylinder in a buoyancy-opposing flow




2) Temperature-dependent mechanical properties of Al/Cu nanocomposites under tensile loading
via molecular dynamics method

3) Novel ecofriendly corrosion inhibition of mild steel in strong acid environment: Adsorption
studies and thermal effects

4) Numerical Implementation of Direct and Reverse Flow for Plate Heat Exchanger

5) Experimental investigation of thermal performance and climatological parameters for trough
parabolic collector with manual tracking system

6) IDENTIFYING THE EFFECT OF CHANNEL WALL RIPPLE HEIGHT ON MULTIPHASE
FLOW

7) Natural convection heat transfer in a concentric annulus vertical cylinders embedded with
porous media

8) Adsorption, temperature and corrosion inhibition studies of a coumarin derivatives corrosion
inhibitor for mild steel in acidic medium: gravimetric and theoretical investigations

9) Numerical Investigation of Free Convection Heat Transfer from Two-Dimensional
Rectangular Enclosure with Discrete Isothermal Heating from Bottom Side

10) The Influence of Water Temperature Change on Static Pressure in a Centrifugal Pump
11) Optimizing Tilt Angle for Thermal Efficiency of Vacuum Tube Solar Collectors

12) Analysis of thermoelastic damping in a microbeam following a modified strain gradient
theory and the Moore-Gibson-Thompson heat equation

8. Service Activities:
University:
None

College:
4) Member of the Scientific Promotions Committee
5) Editorial Manager OF Al-Rafidain Journal of Engineering Sciences (RJES)

9. Professional Development Activities:

9. A course on Good Laboratory Practice based according to criteria of OECD on Testing
and Calibration

10. A course on Documentation of quality manual and procedures based on ISO9001 and
ISO10013

11. A course in the GLP

12. A course in the programming language (modula2) for one month

13. Computerized competence course

14. A course in teaching methods




15. A course in (power point)
16. A course in the program (Google classroom)

3-
Name: Assistant. Lect. Ali Najim Abdullah

1. Education:

1. Bachelor of Mechanical Engineering - - Department of Mechanical Engineering -
Specialization in Refrigeration And Air Conditioning, University of Technology - 1999 - with a
good grade.

2. Master of Mechanical Engineering - Specialization in Refrigeration and Air Conditioning,
University of Technology - 1999 - with a good grade.

2. Academic Experience:

* Engineer- Ministry of Science and Technology 2003-2009

* Experience in mechanical designs using the ACAD program

» Experience in using computer programs (excel, word, power point, Google classroom,
Google forms)

* Teaching at Al-Rafidain University College - Department of Refrigeration and Air
Conditioning Techniques Engineering - from 2009 until now

3. Non-Academic Experience:
None

4. Certifications or Professional Registrations:
» Iraqi Engineers Syndicate

» Iraqi Teachers Syndicate

5. Current Membership in Professional Organizations:
» Iraqi Engineers Syndicate

» Iraqi Teachers Syndicate

6. Honors and Awards:

a. Thanks and appreciation from the College Council as a member of the examination committee
for the first and second rounds.

b. Thanks and appreciation from the College Council for obtaining a high annual evaluation.

c. Certificates of appreciation and participation in college festivals for graduation projects.

d. Certificate of participation in scientific seminars of the college.

7. Principal Publications and Presentations of Past Five Years




1) A Technical and Economic Feasibility Study for on-Grid Solar PV in Libya.

2) Platinum-free counter electrode based on ZnCo<sub>2</sub>O<sub>4</sub>@NiO core-
shell nanostructures in dye-sensitized solar cells.

3) Nanomaterials and Phase-Changing Materials in a U Vacuum Tube Solar Collector.

4) DESIGN AND PERFORMANCE STUDY OF A DUAL-AXIS SOLAR TRACKER
SYSTEM FOR THE CLIMATE OF EASTERN LIBYA.

5) IDENTIFYING OF THE EFFECT OF THE NUMBER OF TESLA FUSES IN A COILED
COLLECTOR ON DIRECT AND REVERSE HEAT TRANSFER.

6) Numerical investigations of multiphase pool boiling in micro-channels with several cooling
materials

8. Service Activities:

College:
1) Rapporteur of the mechanical power technology department
2) Member of the Sub-Examinations Committee

9. Professional Development Activities:
17. A course in Refrigeration and Air Conditioning Technology.
18. A course in English language (modula2) for two weeks.
19. Computerized competence course.
20. A course in teaching methods.
21. A course in (power point, Excel and word)
22. A course in the program (Google classroom)
23. ACAD course

4-
Name: Dr. Hashim Raed Hashim

1. Education:



1. Bachelor in Refrigeration and Air Conditioning Techniques Engineering Alrafidain university
college 2016

2. Master Engineering - Specialization in Heat transfer/ thermals - Department of mechanical
Engineering - University putra malaysia - 2020 - Grade Very Good.

2. Academic Experience:

* Teaching at Al-Rafidain University - Department of Power Mechanical Techniques
Engineering, Refrigeration and Air Conditioning branch - college of engineering and
technical engineering - from 2024 until now.

Assistant dean for scientific affairs from 2025 until now

3. Non-Academic Experience:
None

4. Certifications or Professional Registrations:
» Iraqi Engineers Syndicate

5. Current Membership in Professional Organizations:
» Iraqi Engineers Syndicate

6. Honors and Awards:

7. Principal Publications and Presentations of Past Five Years

1) Numerical and Experimental Studies of the Nanofluid Characteristics that Effects on Heat
Transfer Enhancement: Review and Comparison

2) Numerical Investigation of the Effect of Ethylene Glycol with SnFe20O3 Hybrid Nanofluid on
Heat Transfer in Flat, Face Step, and Radial Corrugated Microchannels

8. Service Activities:

9. Professional Development Activities:

5- Name: Lecturer Dr. Mustafa Abdulsalam Mustafa Talib

1. Education:

1. Bachelor of Mechanical Engineering
Kyiv Aviation Engineering Institute — 1979
Grade: Very Good

2. Master of Aeronautical Engineering
Kyiv Aviation Engineering Institute — 1981
Grade: Very Good



3. PhD in Engineering (Aircraft Maintenance and Aero Engines)
National Aviation University — Kyiv, Ukraine
Year: 2008
Grade: Very Good

2. Academic Experience:

e Lecturer at Al-Rafidain University College
Department of Mechanical Power Techniques Engineering
From 2013 to present

o Lecturer at Marawi Technical College — Sudan (2009-2011)

e Lecturer at the Military Technical Institute (1993-2003)

o Experience in mechanical design using AutoCAD

e Proficient in computer applications:

Microsoft Excel

Microsoft Word

PowerPoint

Google Classroom

Google Forms

0O 0O O O O

3. Non-Academic Experience:

e Aircraft Engineer
e Director of Aircraft Maintenance Workshop

4. Certifications or Professional Registrations:

o Iraqi Engineers Syndicate
o Iraqi Teachers Syndicate

5. Current Professional Memberships:

e Iraqi Engineers Syndicate
o Iraqi Teachers Syndicate



6. Honors and Awards:

a. Letters of appreciation from the College Council for achieving a high annual evaluation
b. Certificates of appreciation and participation in graduation project exhibitions
c. Certificate of participation in scientific seminars of the college

7. Scientific Publications and Research (Last Five Years):

1.

The Influence of Water Temperature Change on Static Pressure in a Centrifugal Pump

2. Natural Convection Heat Transfer in a Concentric Annulus Vertical Cylinders Embedded

Nons

o %0

with Porous Media

Numerical Investigation of Hydrostatic Pressure on Free Vibrating Rectangular
Cantilever Plates Partially Submerged in Viscous Media

Combined Free and Forced Convection Inside an Enclosure

The Influence of Water Temperature Change on Static Pressure in a Centrifugal Pump
Numerical Modeling of Supersonic Flow Through a Ramjet Nozzle Using Ansys Fluent
Using Computational Fluid Dynamics (CFD) to Simulate the NACA 0011 Aerofoil Wing
Sections and Obtaining Lift and Drag Characteristics with Different Angles of Inclination
Book: Aerodynamics Theory

Book: Mathematical Methods and Laws in Mechanical Engineering

8. Service Activities:

University:

None

College:

None

9. Professional Development Activities:

Nk =

Computer Proficiency Course
Teaching Methods Course

Arabic Language Proficiency Course
PowerPoint Course

Google Classroom Course



6- Name: Lecturer. Atheer Raheem Abdullah

1. Education:
1. Bachelor of Mechanical Engineering - College of Engineering - Department of Mechanical

Engineering - University of Technology - 2001
2. Master of Mechanical Engineering - Specialization in power - Department of Mechanical
Engineering - University of Gazi Antip (Turkey) 2015 in Grade Very Good.

2. Academic Experience:
* Teaching at the Baghdad Institute of Technology, Automotive Department 2004

* Experience in mechanical designs using the Ansys program

* Experience in using computer programs (excel, word, power point, Google classroom,
Google forms)

* Teaching at Al-Rafidain University College - Department of Refrigeration and Air
Conditioning Techniques Engineering - from 2016 until now

3. Non-Academic Experience:
None

4. Certifications or Professional Registrations:
» Iraqi Engineers Syndicate

» Iraqi Teachers Syndicate

5. Current Membership in Professional Organizations:
» Iraqi Engineers Syndicate

> 6. Honors and Awards:

a. Thanks and appreciation from the College Council for obtaining a high annual evaluation.

b. Thanks and appreciation from the Presidency of Al-Rafidain University for obtaining the title
of Lecture.

c. Thanks and appreciation from the Presidency of Al-Mustansiriya University for obtaining the
title of Lecture.

7. Principal Publications and Presentations of Past Five Years
1) Thermal Performance and Pressure Drop Optimization in Particle-Based Solar Receivers for

Next-Generation CSP Plants
Abdullah, A.R., Mustafa, M.A.S.


https://www.scopus.com/pages/publications/105019080675?origin=resultslist
https://www.scopus.com/pages/publications/105019080675?origin=resultslist

International Journal of Design and Nature and Eco dynamics Open source preview, 2025, 20(8),
pp. 1769-1779

2) Development and Evaluation of Physically Based Fatigue Damage Model in Textile

Reinforced Plastics
Hadi, A.S., Azzawi, M.M., Abdullah, A.R.

International Journal of Computational Methods and Experimental Measurements Open source
preview, 2025, 13(2), pp. 239-249

3) Numerical Modeling of Supersonic Flow Through a Ramjet Nozzle Using Ansys Fluent
Mustafa, A., Abdullah, A.R., Al-Azzawi, M.M.

International Journal of Computational Methods and Experimental Measurements Open source
preview, 2025, 13(4), pp. 993—-1005

4) Improving the Performance of Solar PV Panels Using Advanced Cooling Technologies
Abdullah, A.R., Maid, .W., Askari, E.S.S.

International Journal of Heat and Technology Open source preview, 2024, 42(5), pp. 16971708

5) Enhancing Solar Panel Cooling and Thermal Efficiency Using Nanoparticle-Enhanced Phase

Change Materials
Merzah, B.N., Almakhyoul, Z.M., Abdullah, A.R., Ayed, S.K., Majdi, H.S.

Mathematical Modelling of Engineering Problems Open source preview, 2024, 11(6), pp. 1547—
1557

6) Study of End-Effector of (2DOF) Five-Bar Robot Positioning: Accuracy, Modeling and

Simulation
Al-Azzawi, M.M., Majdi, H.S., Abdullah, A.R.

Journal European Des Systems Automatizes Open source preview, 2024, 57(2), pp. 335-344

7) Increasing Photovoltaic Panel Thermal Efficiency Using Phase Change Materials and

Heatsinks: A Numerical and Analytical Study
Jaber, H.J., Mousa Al-Musawi, S.T., Abdullah, A.R., ... Majdi, H.S., Alderoubi, N.

Mathematical Modelling of Engineering Problems Open source preview, 2024, 11(3), pp. 611—
618

8) Water Heating Rate as a Function of Magnetic Field and Electrical Induction Using Solar

Energy
Al-Musawi, S.T.M., Elmnifi, M., Abdulrazig, O.D.H., ... Majdi, H.S., Habeeb, L.J.


https://www.scopus.com/authid/detail.uri?authorId=57216351844
https://www.scopus.com/pages/publications/105013517291?origin=resultslist
https://www.scopus.com/pages/publications/105013517291?origin=resultslist
https://www.scopus.com/authid/detail.uri?authorId=57216351844
https://www.scopus.com/authid/detail.uri?authorId=57216351844
https://www.scopus.com/pages/publications/105030720645?origin=resultslist
https://www.scopus.com/authid/detail.uri?authorId=57216351844
https://www.scopus.com/authid/detail.uri?authorId=57216351844
https://www.scopus.com/pages/publications/85209245147?origin=resultslist
https://www.scopus.com/authid/detail.uri?authorId=57216351844
https://www.scopus.com/pages/publications/85197874668?origin=resultslist
https://www.scopus.com/pages/publications/85197874668?origin=resultslist
https://www.scopus.com/authid/detail.uri?authorId=57216351844
https://www.scopus.com/pages/publications/85192741871?origin=resultslist
https://www.scopus.com/pages/publications/85192741871?origin=resultslist
https://www.scopus.com/authid/detail.uri?authorId=57216351844
https://www.scopus.com/pages/publications/85189964008?origin=resultslist
https://www.scopus.com/pages/publications/85189964008?origin=resultslist
https://www.scopus.com/authid/detail.uri?authorId=57216351844
https://www.scopus.com/pages/publications/85187183127?origin=resultslist
https://www.scopus.com/pages/publications/85187183127?origin=resultslist

Mathematical Modelling of Engineering Problems Open source preview, 2024, 11(2), pp. 316—
324

9) EXPERIMENTAL AND SIMULATION STUDY FOR IMPROVING THE SOLAR CELL

EFFICIENCY BY USING ALUMINUM HEAT SINKS
Elmnifi, M., Mansur, A.N., Hassan, A.K., ... Majdi, H.S., Habeeb, L.J.

Proceedings on Engineering Sciences Open source preview, 2024, 6(1), pp. 161-170

10) NUMERICAL ANALYSIS OF WIND TURBINE BLADES MANUFACTURED FROM

COMPOSITE MATERIALS AT DIFFERENT VELOCITIES AND ARRANGEMENTS
Jaber, H.M., Shams, O.A., Majdi, H.S., Abdullah, A.R., Habeeb, L.J.

Journal of Engineering Science and Technology Open source preview, 2023, 18, pp. 1-17

11) Heat Transfer Augmentation in a Micro-channel Heat Sink Technique Under Different

Coolant Flow: A Comprehensive Review of the Recent Literature
Hadi, J.M., Abdullah, A.R., Majel, B.M., Habeeb, L.J.

Aip Conference Proceedings Open source preview, 2023, 2839(1), 020003

12) CFD Investigation of One-Way Interaction (Fluid-Heat-Deformation) in a Channel with

Obstacles
Majdi, H.S., Abaas, A.A.A.-N., Abdullah, A.R., ... Habeeb, L.J., Zivkovic, D.

Aip Conference Proceedings Open source preview, 2023, 2839(1), 020014

13) High-Speed Helical Gear Design Parameters Effect on the Dynamic Stress
Hassan, A.R., Hawas, M.N., Abdullah, A.R., Majdi, H.S., Habeeb, L.J.

Mathematical Modelling of Engineering Problems Open source preview, 2023, 10(4), pp. 1189—
1198

14) A Comparative Analysis of the Efficiency of Monocrystalline and Polycrystalline

Photovoltaic Modules: CTI-80 and YHM-205-27P
Majdi, H.S., Younis, A., Abdullah, A.R., Elmnifi, M., Habeeb, L.J.

International Journal of Design and Nature and Ecodynamics Open source preview, 2023, 18(4),
pp. 975-982

15) Improving the Mechanical Properties of the Air-Conditioning Pipe Using Composite

Materials
Al Hussain, D.N.D., Alkanany, M.K.N., Hammoodi, K.A., ... Majdi, H.S., Habeeb, L.J.


https://www.scopus.com/authid/detail.uri?authorId=57216351844
https://www.scopus.com/pages/publications/85188449242?origin=resultslist
https://www.scopus.com/pages/publications/85188449242?origin=resultslist
https://www.scopus.com/authid/detail.uri?authorId=57216351844
https://www.scopus.com/pages/publications/85183491459?origin=resultslist
https://www.scopus.com/pages/publications/85183491459?origin=resultslist
https://www.scopus.com/authid/detail.uri?authorId=57216351844
https://www.scopus.com/pages/publications/85176728366?origin=resultslist
https://www.scopus.com/pages/publications/85176728366?origin=resultslist
https://www.scopus.com/authid/detail.uri?authorId=57216351844
https://www.scopus.com/pages/publications/85176803773?origin=resultslist
https://www.scopus.com/pages/publications/85176803773?origin=resultslist
https://www.scopus.com/authid/detail.uri?authorId=57216351844
https://www.scopus.com/pages/publications/85171279174?origin=resultslist
https://www.scopus.com/authid/detail.uri?authorId=57216351844
https://www.scopus.com/pages/publications/85174040990?origin=resultslist
https://www.scopus.com/pages/publications/85174040990?origin=resultslist
https://www.scopus.com/authid/detail.uri?authorId=57216351844
https://www.scopus.com/pages/publications/85162114316?origin=resultslist
https://www.scopus.com/pages/publications/85162114316?origin=resultslist

Revue Des Composites Et Des Materiaux Avances Open source preview, 2023, 33(2), pp. 103—
109

16) Finite Element Analysis of Crankshaft Stress and Vibration in Internal Combustion Engines

Using ANSYS
Azzawi, M.M., Hadi, A.S., Abdullah, A.R.

Mathematical Modelling of Engineering Problems Open source preview, 2023, 10(3), pp. 1011
1016

17) Numerical Simulation of Heat Transfer and Flow Enhancement Through Multi-Row Film
Holes for Gas Turbine Blade Cooling
Majdi, H.S., Merzah, B.N., Al-Musawi, S.T.M., Abdullah, A.R.

Mathematical Modelling of Engineering Problems Open source preview, 2023, 10(3), pp. 1031—
1038

18) Evaluation of Bifacial Solar Energy Performance of a Cell with a Dual-Axes Tracker
Majdi, H.S., Elmnifi, M., Abdullah, A.R., Eltawati, A.S., Habeeb, L.J.

International Journal of Heat and Technology Open source preview, 2022, 40(5), pp. 1299-1304

19) Numerical Study of Photovoltaic Panel Thermal Efficiency Using Multi-Cooling Process
Abdullah, A.R., Majel, B.M.

International Journal of Heat and TechnologyOpen source preview, 2022, 40(4), pp. 1100-1106

20) CFD Evaluation of Air Conditioning on the Distribution and Dispersion of COVID-19 Virus

in a Room
Hasan, W.K., Al-Azzawi, M.M., Abdullah, A.R., Habeeb, L.J.

International Journal of Heat and TechnologyOpen source preview, 2022, 40(2), pp. 627-633

21) MODELING OF THERMAL DISTRIBUTIONS BY ANALYZING THE HEAT TOLERANCE

OF A ROBOTIC GRIPPER PIVOT EXPOSED TO HEATED ELECTRONICS
Majdi, H.S., Abdullah, A.R., Hadi, A.S., Habeeb, L.J.

Eastern European Journal of Enterprise Technologies Open source preview, 2022, 1(1-115), pp.
24-28

22) Experimental investigation of the effect of forced vibration on natural convection heat

transfer in a concentric vertical cylinder
Al-Azzawi, M.M., Abdullah, A.R., Majel, B.M., Habeeb, L.J.


https://www.scopus.com/authid/detail.uri?authorId=57216351844
https://www.scopus.com/pages/publications/85165011482?origin=resultslist
https://www.scopus.com/pages/publications/85165011482?origin=resultslist
https://www.scopus.com/authid/detail.uri?authorId=57216351844
https://www.scopus.com/pages/publications/85165037813?origin=resultslist
https://www.scopus.com/pages/publications/85165037813?origin=resultslist
https://www.scopus.com/authid/detail.uri?authorId=57216351844
https://www.scopus.com/pages/publications/85144627817?origin=resultslist
https://www.scopus.com/authid/detail.uri?authorId=57216351844
https://www.scopus.com/pages/publications/85141706031?origin=resultslist
https://www.scopus.com/authid/detail.uri?authorId=57216351844
https://www.scopus.com/pages/publications/85132553693?origin=resultslist
https://www.scopus.com/pages/publications/85132553693?origin=resultslist
https://www.scopus.com/authid/detail.uri?authorId=57216351844
https://www.scopus.com/pages/publications/85126752050?origin=resultslist
https://www.scopus.com/pages/publications/85126752050?origin=resultslist
https://www.scopus.com/authid/detail.uri?authorId=57216351844
https://www.scopus.com/pages/publications/85101740633?origin=resultslist
https://www.scopus.com/pages/publications/85101740633?origin=resultslist

Journal of Mechanical Engineering Research and Developments Open source preview, 2021,
44(3), pp. 5665

23) Two-Way Fluid-structure Interaction Study of Twisted Tape Insert in a Circular Tube Having

Integral Fins with Nanofluids
Mustafa, M.A., Abdullah, A.R., Hasan, W.K., Habeeb, L.J., Nassar, M.F.

Eastern European Journal of Enterprise Technologies Open source preview, 2021, 3, pp. 25-34

24) Natural convection heat transfer in a concentric annulus vertical cylinders embedded with

porous media
Mahmood, M.A., Mustafa, M.A., Al-Azzawi, M.M., Abdullah, A.R.

Journal of Advanced Research in Fluid Mechanics and Thermal Sciences Open source
preview, 2020, 66(2), pp. 6583

25) Review on enhancement of natural convection heat transfer inside enclosure
Ayed, S.K., Al Guboori, A.R., Hussain, H.M., Habeeb, L.J.

Journal of Mechanical Engineering Research and Developments Open source preview, 2020,
44(1), pp. 123-134

26) Natural Convection Heat Transfer in An Inclined Elliptic Enclosure with Circular Heat

Source
Guboori, A.R., Al-Azzawi, M.M., Kalash, A.R., Habeeb, L.J.

Journal of Mechanical Engineering Research and Developments Open source preview, 2020,
43(6), pp. 207-2222

27) Porosity influence on natural convection heat transfer from a heated cylinder in a square

porous enclosure
Alturaihi, M.H., Jassim, L., Alguboori, A.R., Habeeb, L.J., Jalghaf, H.K.

Journal of Mechanical Engineering Research and Developments Open source preview, 2020,
43(6), pp. 236254

28) Heat and mass transfer investigation in a single slope passive solar still using chemical

additives
Majdi, H.S., Mohammed, A.A., Alguboori, A.R., Habeeb, L.J.

Nicst 2019 1st Al Noor International Conference for Science and Technology Open source
preview, 2019, pp. 20-25, 9043824


https://www.scopus.com/authid/detail.uri?authorId=57216351844
https://www.scopus.com/pages/publications/85109186606?origin=resultslist
https://www.scopus.com/pages/publications/85109186606?origin=resultslist
https://www.scopus.com/authid/detail.uri?authorId=57216351844
https://www.scopus.com/pages/publications/85082417153?origin=resultslist
https://www.scopus.com/pages/publications/85082417153?origin=resultslist
https://www.scopus.com/authid/detail.uri?authorId=57216351844
https://www.scopus.com/authid/detail.uri?authorId=57216351844
https://www.scopus.com/pages/publications/85099721593?origin=resultslist
https://www.scopus.com/authid/detail.uri?authorId=57216351844
https://www.scopus.com/pages/publications/85091446570?origin=resultslist
https://www.scopus.com/pages/publications/85091446570?origin=resultslist
https://www.scopus.com/authid/detail.uri?authorId=57216351844
https://www.scopus.com/pages/publications/85091410203?origin=resultslist
https://www.scopus.com/pages/publications/85091410203?origin=resultslist
https://www.scopus.com/authid/detail.uri?authorId=57216351844
https://www.scopus.com/pages/publications/85083217282?origin=resultslist
https://www.scopus.com/pages/publications/85083217282?origin=resultslist
https://www.scopus.com/authid/detail.uri?authorId=57216351844
https://www.scopus.com/authid/detail.uri?authorId=57216351844

29) Numerical investigation of hydrostatic pressure on free vibrating rectangular cantilever

plates partially submerged in viscous media
Abdullah, A.R., Hasan, W.K., Mustafa, M.A.

Journal of Advanced Research in Fluid Mechanics and Thermal Sciences Open source
preview, 2019, 60(1), pp. 1-14

8. Service Activities:
None

9. Professional Development Activities:

24. A course in programming language (modula2) for a month
25. Computerized competence course

26. A course in (power point)

27. A course in the program (Google classroom)

Name: Dr. Wadhah Noori Hummadi Alnaami

1. Education:

1. Bachelor of Agricultural Mechanization Engineering Engineering - University of Baghdad -
1994-1998

2. Master of Agricultural Mechanization Engineering Mosul University 2005-2008

3. PhD in Agricultural Mechanization and Automation Engineering National University Putra
Malaysia (UPM) 2012-2017

2. Academic Experience:

* Teaching at the Al-Rafidain University Collage , Department of Power Mechanical Techniques
Engineering from 2019- until now.

] Businessmen Magazine Amman, Jordan as Journalist Advertisement Editor 2006-2008.

» Academic Lecturer and Lab Assistant in Baghdad University 2000-2001.
3. Non-Academic Experience:

None

4. Certifications or Professional Registrations:

* Iraqi Agriculture Engineers Syndicate

* Iraqi Teachers Syndicate

5. Current Membership in Professional Organizations:
* Iraqi Agriculture Engineers Syndicate

* Iraqi Teachers Syndicate


https://www.scopus.com/pages/publications/85071627786?origin=resultslist
https://www.scopus.com/pages/publications/85071627786?origin=resultslist
https://www.scopus.com/authid/detail.uri?authorId=57216351844
https://www.scopus.com/authid/detail.uri?authorId=57216351844

7. Principal Publications and Presentations :

1. Alnuami W., Buthainah A., Etti C. J., Jassim L. I., Gomes G. A. C.," Evaluation of Different
Materials for Biodiesel Production", International Journal of Innovative Technology and
Exploring Engineering (IJITEE) ISSN: 2278-3075, Volume-3, Issue-8, January 2014.

2. W. Alnuami, R. B. Janius , D. Ahmad, MD. Akhir, A. Buthainah,"Factors Affecting the

Mechanical Strengths of Oil Palm Fronds", Journal of Purity, Utility Reaction and Environment,
Volume-4, No.3, June 2015, 138-149.

3.Buthainah A., Dayang Radiah A.B., Alnuami W., Shiva. G, Noor Hazira .H,

Chandima.G," Review article: Applications of Nano-composites in Industrial Systems", Journal
of Purity, Utility Reaction and Environment, Volume-2, No.5, October 2013, 92-114.
4.Buthainah A., Dayang Radiah A. B., Alnuami W., Ethar Y. Salih, Mohammed. A. Jawad,"
Gasoline Diffusivity of Polypropylene-Polycarbonate Composites", International Journal of
Innovative Technology and Exploring Engineering (IJITEE) ISSN: 2278-3075, Volume-3, Issue-
8, January 2014.

5.Buthainah A., Dayang Radiah. A.B, Sapuan S.M., Zaidan.AW., Alnuami. W, Siti Masrinda.T,
Mohamed Yusoff.H,"Preparation of Carbon Nanotubes via Chemical Technique (modified
Staudenmaier method)”, journal of Nanoscience & Nanotechnology-Asia, Scopus,2017.

6. W. Alnuami , R. B. Janius, D. Ahmad, MD. Akhir “The Mechanics of Cutting Oil Palm
Fronds Using a Compound Knife ,Journal of Biosystems Engineering, 1.997 Q1, ISSN: 1537-
5110 ,.(submitted 24/7/2017).

7. Buthainah Ali, Siti Masrinda Tasirin, Manoj Pudukudy, Zahira Yaakob, Wadhah Noori “
Facile chemical synthesis of nickel based coral sponge like porous alloys ", Journal of Alloys and
Compounds, 3.05(Q1),ISSN: 0925-8388, (Under review 27/6/2017).

8. contact:

Address: baghdad

Mobile/ 07715582951

E-mail : wathah.nori@ruc.edu.iq

wadah.noori@yahoo.com



MODULE DESCRIPTION FORM

Module Information
479»‘).1“ 3Ll g_ﬂ.A)lM

Module Title Mathematics Module Delivery
Module Type C Theory
Module Code MPAC100 [ Lecture
. [J Lab
ECT
CTS Credits 8 O Tutorial
[] Practical
SWL (hr/sem) 200 [ Seminar
Module Level 1 Semester of Delivery 1

Administering Department

Mechanical Power

Eng. Dep. College TCB

Relation with other Modules
G AV Ll )l sal) e 28Dl

Prerequisite module

None Semester

Co-requisites module

None Semester

Module Aims, Learning Outcomes and Indicative Contents

A5 )Y il sinall 5 aledll il 5 4 Hall salall Calaa

Module Aims

Jaud Al salal) Calaal

Teaching the student the basic and advanced principles of calculus and its
applications to develop the students mental abilities to solve problems and
make use of available information in the other scientific materials.

Module Learning
Outcomes

ol Hall 3alall alatl) s j3a

To apply the knowledge of mathematics, science and engineering
fundamentals.

Indicative Contents




Learning and Teaching Strategies

a5 el ila sl s

Strategies Assessment is based on hand-in assignments, written exam, Case study,
& Quizzes, seminars, Practical testing and Online testing.
Student Workload (SWL)
lldall il 5 Jaal
Structured SWL (h/sem) R7 Structured SWL (h/w) 5
Jiadl) P Qldall alaiial) ol jall Jaadl Le sand alUall aliiall wl Al Jasl)
Unstructured SWL (h/sem) 113 Unstructured SWL (h/w) 10
Suaill A I il e ol Jaal Lo saad L il el 3l Jaal

Total SWL (h/sem)

Joadll D4 Al Il ol e 200
Module Evaluation
Lol ) 52Lal)
As Tlnr?ggju Weight (Marks) Week Due Rele\éa;tcl(;re;mmg
Quizzes 2 10% (15) 5,10 LO#1,2,7and 9
Formative Assignments 4 10% (15) 2,8 LO#3,4,5and 6
assessment | Projects / Lab. 0 0 0
Report 2 10% (10) 7,14 LO#5,6and 10
Summative | Midterm Exam 2 hr 10% (10) 8 LO#1-7
assessment Final Exam 2hr 50% (50) 16 All
Total assessment 100% (100 Marks)

Delivery Plan (Weekly Syllabus)
< ) = gy E\.@.’\A\

Week Material Covered
Week 1 Determinants, properties,Grammar’s rule, application of determinant
Week 2 Vectors, vectors in space, unit vector,Scalar product, vector product
Week 3 Trigonometric functions& relation,Graphing of functions, Trigonometric equations
Week 4 Function of limits, Algebraic limit,Trigonometric limit, Infinity as limit
Week 5 Derivative rule, Algebraic& Trigonometric derivative ,Chain rule, velocity& acceleration
Week 6 Inverse trigonometric functions& its deriva'tive., Logarithm& Exponential functions& its
derivative
Week 7 Hyperbolic functions& its derivative, Inverse hyperbolic functions& its derivative
Week 8 Integration, integrals of trigonometric& .inverse functions , Integrals of logarithm&
Exponential functions
Week 9 Integrals of logarithm& Exponential functions, Integrals of hyperbolic functions& its

derivative,L.’Hopitals’s rules




Week 10 Integration methods; Integration by parts,Integration by partial fraction
Week 11 Integration by trigonometric substitution,Integration of ax2 + bx + ¢
Week 12 Application of Integration,Area under the curve& between two curves
Week 13 Surface area generated,Length of the curve
Week 14 Volume generated by rotation of curve,Simple differential equations
Week 15 Simpson rule for area, Trapezoidal rule for area, applications
Week 16 Preparatory week before the final Exam
Learning and Teaching Resources
o ).ﬁ]\ g (A,::S\ )JLAA
Text Available in the
Library?
Required Texts Advanced Engineering Mathematics Yes
Recommended Texts Calculus Yes
Websites
MODULE DESCRIPTION FORM
:Lu.n\)ﬂ\ salall (&ag CJ)A.}
Module Information
R_H\)ql\ salall &.\LA}L.A
Module Title Engineering Drawing Module Delivery
Module Type C L] Theory
Module Code MPACI101 Lecture
Lab
ECTS Credits 6 [ Tutorial
[ Practical
SWL (hr/sem) 150 [ Seminar
Module Level 1 Semester of Delivery 1
. Mechanical Power
Administering Department Eng. Dep. College TCB
Relation with other Modules
6 AV Al 5l ol el e A8Dal)
Prerequisite module None Semester




Co-requisites module

None Semester

Module Aims, Learning Outcomes and Indicative Contents

L8 V)l ginall 5 aladil s 5 dpuad all 3alall il

Module Aims

sl 5l 5oLl Calaa

1. This module describes the skills, knowledge, and attitude required to apply
technical drawing. At the end of this module, learners will be able to Introduce
technical drawings, apply principles of drawing, and project views.

2. to make the students know how to draw (Engineering Drawing) by using
AUTOCAD program.

3. This course deals with the basic concept of Engineering Drawing.

4. Define the Engineering Drawing - The Tools used in Engineering Drawing -
Types of drawing sheets, types of lines.

5. Learning 2D interface in AutoCAD.

6. Learning 3D interface in AutoCAD.

Module Learning
Outcomes

Aol all Balall aladl) s Haa

1- Define the Engineering Drawing - The Tools used in Engineering Drawing -
Types of drawing sheets, types of lines

2-Introduction to AutoCAD and learning how to use the program interface
3-Learning how to use Draw toolbar and its content
4-Learning how to use modify toolbar and its content
5-Learning how to use dimension toolbar and its content and draw 2D exercises
6-Theory of projection, Theory of projection Ist angle
7-Theory of projection 3rd angle
7-Drawing the three projection views
8-Theory of Section and Drawing the three Section views

9-Learning 3D interface in AutoCAD and 3D tools, 3D exercises

Indicative Contents
4l LY il siaall

indicative contents include the following:
Part A: The Purpose of Engineering Drawings

An engineering drawing is a subcategory of technical drawings. The purpose is to
convey all the information necessary for manufacturing a product or a part.
Engineering drawings use standardized language and symbols. This makes
understanding the drawings simple with little to no personal interpretation




possibilities.

Part B: understanding AutoCAD

AutoCAD interface and Its usage like centers around drawing with electronic
equivalents of real-life drafting tools. The added support of digital precision helps
with measurements and calculations, 3D components, and data sharing.

Part C: 2D Drawings

Using lines to make 2D drawings, apply dimensions rules, design 2d shapes
and drawing projections and sectioning views.

Part D: 3D drawings
3D CAD, or three-dimensional computer-aided design, is technology for design
and technical documentation, which replaces manual drafting with an
automated process.

Learning and Teaching Strategies

aabill 5 alal) Cilial iad

The main strategy that will be adopted in delivering this module is to courage
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

Strategies some sampling activities that are interesting to the students.
YouTube channel for the teacher includes lessons to help the students in their
studying https://www.youtube.com/channel/UCiUmlY4CLQn5ycY4von1P5g

Student Workload (SWL)
G pall Jaall
Structured SWL (h/sem) 23 Structured SWL (h/w) 6
Jadl) P& QlUall alaiidl) il ) Jaadl Le sand (alldall alaiiall Al Jasl)
Unstructured SWL (h/sem) 62 Unstructured SWL (h/w) 4
Seaill IS ClUall il e ol all Jaal) Lo paudd Ul aliial) i (sl pall Jaal
Total SWL (h/sem) 150
Seaill J3a allall IS sl all el



https://www.youtube.com/channel/UCiUmlY4CLQn5ycY4von1P5g

Module Evaluation
)yl o)l s

As Tlglsélr\lu Weight (Marks) Week Due Rele\(;ali‘tclgslal;‘nlng
Quizzes 2 10% (10) 5,10 LO#1,2,10 and 11
Formative Assignments 2 10% (10) 2,12 LO #3,4,6 and 7
assessment | Projects / Lab. 1 10% (10) continuous
Report 1 10% (10) 13 LO#5,8and 10
Summative | Midterm Exam 3 10% (10) 7 LO#1-7
assessment Final Exam 3 50% (50) 16 All
Total assessment 100% (100 marks)
Delivery Plan (Weekly Lab. Syllabus)
D8Rl e ) Zleidl)
Week Material Covered
Week 1 Define the Engineering Drawing, tools, types of drawing sheets, and types of lines
Week 2 Introduction to AutoCAD and learning how to use the program interface
Week 3 Learning how to use Draw toolbar and its content
Week 4 Learning how to use Draw toolbar and its content
Week 5 Learning how to use modify toolbar and its content
Week 6 Learning how to use dimension toolbar and its content and draw 2D exercises
Week 7 Theory of projection, Theory of projection 1st angle
Week 8 Find the 3rd project view from 2 views
Week 9 Theory of projection 3rd angle
Week 10 Drawing the three projection views
Week 11 Theory of Section
Week 12 Drawing the three Section views
Week 13 Learning 3D interface in AutoCAD
Week 14 3D tools, 3D exercises
Week 15 Final Exam
Learning and Teaching Resources
w‘)dﬂ\} eh_”d\ )JLAA
Text Avail'able in the
Library?
Required Texts it 2k Bl Sl MNL’M ) il el e Sle Yes
5] }A\ a_al,).\s.\
Recommended Texts K. Venkata Reddy “Textbqqk o,:f Engineering Drawing No
second edition” 2008
Websites https://www.autodesk.com/




MODULE DESCRIPTION FORM
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Module Information
4.*»‘_)3}\ 3aLall QLA}L.A

Module Title Workshops Module Delivery
Module Type C L] Theory
Module Code MPAC102 - Lecture
Lab
ECTS Credits 8 [] Tutorial
[] Practical
SWL (hr/sem) 200 [ Seminar
Module Level 1 Semester of Delivery 1

Administering Department

Mechanical Power

Eng. Dep. College TCB

Relation with other Modules
AV Al )l ) sall e A8

Prerequisite module

None Semester

Co-requisites module

None Semester

Module Aims, Learning Outcomes and Indicative Contents

L8 V)l ginall 5 aladil il 5 dpusd Sl 3alall il

Module Aims
Al sald) Calaal

The main object of this unit is to identify the students on the gain of the manual
skills by preceding the operations and manufacturing processes, and doing the
maintenance by using different manual tools and measuring instruments

Module Learning

Outcomes
ol )all 3alall alatl) s Aa

By the end of the engineering mechanics module, students should be able to:
preceding the operations and manufacturing processes, and doing the
maintenance by using different manual tools and measuring instruments

Indicative Contents
Ll LY il siaall

Indicative content includes the following.
1. Foundry workshop:

2. Casting of metals and their importance - Purpose of using castings in
industry - Contents of the foundry unit - Industrial safety reserves in the
foundry - Forming a sand mold for a one-piece model - Sands of molds
and hearts: types, sources and properties - Additives, mixing processes
and adjusting ingredients - Use of sand mixer - Handling of improvised
sand - Sand handling devices - forming sand molds by manual method

for a one-piece model - forming a sand mold.




3. Sand mold for a one-piece model with defining the estuaries and
elevators - Metal smelting and pouring into the mold - Extracting and
cleaning the castings - Forming a mold using the pulp box and drying it
in the drying oven - Forming a sand mold for a simple two-piece model
with a dog.

4. Forming a sandy mold like the previous one with melting the metal and
pouring it into a mold and taking out the casting and cleaning it - Metal
melting furnaces: types, qualities, uses (rotary kiln, stirrers and
stationary) - Reviewing and examining the castings - Determining the
apparent defects and their causes - Reviewing the dimensions of the
castings and ensuring that they conform to the required dimensions.
5. Furnaces: types, methods of measurement, how a Vernier works to read

altimeters with depths - the process of marking (shenk) - base surfaces -
the number used - backing materials - marking thorns - just vertebrae -
mens of guilt and guilt notation - right angle - pointing flowers - scale
heights and depths
6. Files and the cold process: types and specifications of files -
mechanized and their types - methods of attaching artifacts to them -
uses of files - the method of cleaning the initiator - the cold process - an
exercise on the process of marking and simple filings.

7. Saw cutting: hand saw, saw weapon, saw weapon installation,
conditions to be met in the sawing process - an exercise on the sawing
process.

8. Lathe: specifications, use, accessories and installation methods -

forming the lathe - types of lathe pens and the use of measuring tools.

9. Turning operations: flat turning, straightening, simple graded work with
the use of measuring tools.

10. Lathe the internal and external loot in different ways with an
explanation of the laws of each method - doing an exercise for the
external loot and another for the internal loot.

11. Welding workshop:

12. Occupational safety and security needs - gas welding - equipment used
and how to install and control it - other auxiliary tools - used gases and
their specifications - welding safety, types and measurements - other
auxiliary materials - welding equipment - types of flames, method of
ignition and control of the required flame - works - rinsing and cleaning
the basins to be welded.

13. Practical exercises for welding opposite surfaces, perpendicular
surfaces, inclined surfaces and circuit welding, longitudinal and
transverse cutting - cutting: circle, irregular shapes - electric arc

welding - equipment used.

14. Welding equipment - Practical training on the use of electric arc
welding of different surfaces - Point and tape welding - Equipment used
in each type - Types of electrodes and their installation method -
Practical training on the use of each type.




15. Welding using argon gas - doing welding exercises using argon gas.
16. Gas cutting operations - equipment used - precautions to be provided.
17. Assembly exercises using various different cutting and welding

equipment.

Learning and Teaching Strategies
aabell 5 alail cilya il i
The main strategy that will be adopted in delivering this module is to encourage
students’ participation in the exercises, and hand-in assignments while at the
Strategies same time refining and expanding their critical thinking skills through the
written exam, Case studies, Quizzes, seminars, Practical testing, and Online
testing. and this will be achieved through classes and interactive tutorials.

Student Workload (SWL)
Al pall Jas
Structured SWL (h/sem) 116 Structured SWL (h/w) 2
Jomdll & A i)l Jasl Lo s Ul liiiall ol Jaall
Unstructured SWL (h/sem) 34 Unstructured SWL (h/w) ]
Saaill IS ClUall il e ol al) Jaal) Lo paudd Ul aliial) e sl pall Jaal
Total SWL (h/sem) 200
Somadll J3a alllall S sl all )
Module Evaluation
Ll ) 52Lal)
Time/Nu . Relevant Learning
As mber Weight (Marks) Week Due Outcome
Formative Quizzes 6 40% (40) 3,6,9,12 LO #1,2,.....10
N Report/Lab 14 60% (60) All LO#8
assessment :
Seminar
Summative | Midterm Exam
assessment Final Exam
Total assessment 100% (100 Marks)

Delivery Plan (Weekly Syllabus)
lenll 2 sa¥) £l

Week Material Covered

Casting of metals and their importance - Purpose of using castings in industry - Contents of

the foundry unit - Industrial safety reserves in the foundry - Forming a sand mold for a one-

Rk piece model - Sands of molds and hearts: types, sources and properties - Additives, mixing
processes and adjusting ingredients - Use of sand mixer - Handling of improvised sand - Sand




handling devices - forming sand molds by manual method for a one-piece model - forming a
sand mold.

Week 2

Sand mold for a one-piece model with defining the estuaries and elevators - Metal smelting
and pouring into the mold - Extracting and cleaning the castings - Forming a mold using the
pulp box and drying it in the drying oven - Forming a sand mold for a simple two-piece
model with a dog.

Week 3

Forming a sandy mold like the previous one with melting the metal and pouring it into a mold
and taking out the casting and cleaning it - Metal melting furnaces: types, qualities, uses
(rotary kiln, stirrers and stationary) - Reviewing and examining the castings - Determining
the apparent defects and their causes - Reviewing the dimensions of the castings and ensuring
that they conform to the required dimensions.

Week 4

Files and the cold process: types and specifications of files - mechanized and their types -
methods of attaching artifacts to them - uses of files - the method of cleaning the initiator -
the cold process - an exercise on the process of marking and simple filings.

Week 5

Saw cutting: hand saw, saw weapon, saw weapon installation, conditions to be met in the
sawing process - an exercise on the sawing process.

Week 6

Lathe: specifications, use, accessories and installation methods - forming the lathe - types of
lathe pens and the use of measuring tools.

Week 7

Turning operations: flat turning, straightening, simple graded work with the use of measuring
tools.

Week &

Lathe the internal and external loot in different ways with an explanation of the laws of each
method - doing an exercise for the external loot and another for the internal loot.

Week 9

Occupational safety and security needs - gas welding - equipment used and how to install and
control it - other auxiliary tools - used gases and their specifications - welding safety, types
and measurements - other auxiliary materials - welding equipment - types of flames, method
of ignition and control of the required flame - works - rinsing and cleaning the basins to be
welded.

Week 10

Practical exercises for welding opposite surfaces, perpendicular surfaces, inclined surfaces
and circuit welding, longitudinal and transverse cutting - cutting: circle, irregular shapes -
electric arc welding - equipment used.

Week 11

Welding equipment - Practical training on the use of electric arc welding of different surfaces
- Point and tape welding - Equipment used in each type - Types of electrodes and their
installation method - Practical training on the use of each type.

Week 12

Welding using argon gas - doing welding exercises using argon gas.

Week 13

Gas cutting operations - equipment used - precautions to be provided.

Week 14

Assembly exercises using various different cutting and welding equipment.

Learning and Teaching Resources
u.uﬁ)dﬂ\‘j (‘J’_'\S\ )J\...A.A

Available in the

Text Library?

Required Texts

Recommended Texts

Websites




MODULE DESCRIPTION FORM
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Module Information
4.*»‘_)3}\ 3aLall QLA}L.A

Module Title Engineering Materials Module Delivery
Module Type C Theory
Module Code MPAC103 1 Lecture
[] Lab
ECTS Credits 6 (1 Tutorial
[ Practical
SWL (hr/sem) 150 [J Seminar
Module Level 1 Semester of Delivery 1

Administering Department

Mechanical Power

Eng. Dep. College TCB

Relation with other Modules
G AV Ll )l sal) e 28Dl

Prerequisite module

None Semester

Co-requisites module

None Semester

Module Aims, Learning Outcomes and Indicative Contents

L8 V)l ginall 5 alail il 5 dpusd all 3alall Ciloal

Module Aims

Al 33l Calaal

1. Explain the atomic structure and types of primary and secondary atomic and
molecular bonding.
2. Explain the crystal structures and geometry and classify different classes of
space lattices in crystalline solids.

3. Perform different types of mechanical testing for evaluation of mechanical

properties of material.
4. Extract information of materials behavior from phase diagram.
5. Identify the structures, properties and applications of the main engineering
materials (metals, alloys, polymers, ceramics and composites.
6. Explain corrosion mechanisms and types of corrosions and methods of

corrosion prevention.




7. Explain the Nano materials.

Module Learning
Outcomes

Al Hall 3alall aladl) s j3a

The student able to:
1. Mechanical Properties, stress-strain curve, elasticity, plasticity, ductility,
young modulus, tensile stress, yield stress, bricking stress, true and
engineering stress-strain diagram).
2. Knowledge of Ionic bond, inter-atomic distance attraction forces between
atoms, coordination number, covalent bond, and Metallic bond.
3. Knowledge the Crystal structure, unit cell, types of unit cells simple cubic,
Face centered cubic, body centered cubic, atomic packing factor, Previous
lattice, Miller index, .
4. To Understanding the Phase diagrams
5. To know the types of Engineering Materials
6. To know Corrosion, Definition, why it happens, Type of corrosion, Dry and
wet corrosion. Eight Form of corrosion. Mechanism of crevice corrosion
7. To know Methods of prevention and protection.

Indicative Contents
Lals )W) G ginall

Indicative content includes the following:
1-Crystalline and non Crystalline Materials, Metallic crystal structures
crystallographic directions ,crystallographic planes-Types of crystal structure,
Packing
factor.Bonds ,metallic bond ,ionic bonds ,covalent bond ,vander waals bond ,
hydrogen bond (12 hr)

- Defects ,point defects ,dislocations ,linear defects ,planar defects (3hr)
-Mechanical properties ,Hardness (Brinell hardness ,Vickers hardness ,
Rockwell
hardness ) Tensile test, Impact test, Creep test, Fatigue test. (15 hr)
-Ferrous and nonferrous alloys in air conditioning and refrigeration equipment's
Copper alloys , Aluminum alloys (3hr)

-Solidi faction. Solid solution - Phase —diagrams for binary alloys, Complete
solubility in both liquid and solid state, Complete solubility in liquid state and
complete insolubility in solid state, Complete solubility in liquid state and
limited solubility in solid state, Iron —carbon systems , Types of iron- carbon
systems (12 hr)

- Corrosion and corrosion prevention(3hr)

-Applications of Nano materials, types ,manufactures of Nano materials.(3hr)

Learning and Teaching Strategies

a5 el iln )y

Strategies

Assessment is based on hand-in assignments, written exam, Quizzes, reports,
seminars, Practical testing and Online testing.




Student Workload (SWL)
Ll yall Jas

Structured SWL (h/sem) 60 Structured SWL (h/w) 4
Jiadl) P Qldall alaiial) il ) Jaadl Le sand allall aliiall wl Al Jasl)
Unstructured SWL (h/sem) 90 Unstructured SWL (h/w) 6
Jaaill IS allall alsiiall el al) Jaal) Lo pauad allall il e oasd 5l Jaall

Total SWL (h/sem)

ol J3& BT Il 5l Jaa 150
Module Evaluation
Ll ) 52Lal)
As Tlrrnnsélr\lu Weight (Marks) Week Due Rele\(f)alitcigla;‘mng
Quizzes 4 10% (10) 3,6,9,12
Formative Assignments 2 10% (10) 6, 12
assessment | Projects / Lab. 1 10% (10) Continuous
Report 1 10% (10) 14
Summative | Midterm Exam 2 hr 10% (10) 7
assessment Final Exam 2hr 50% (50) 15
Total assessment 100% (100 Marks)

Delivery Plan (Weekly Syllabus)
@bkl e sl zlgiall

Week Material Covered

Week 1 Introduction to engineering material science and needs of engineering materials study

Week 2 Classification of materials

Week 3 Ionic bond, inter-atomic distance attraction forces bet.ween atoms, coordination number,
covalent bond, and Metallic bond.

Week 4 Crystal structure system ,examples and diagrams with definitions

Week 5 Previous lattice, packing factor

Week 6 Definition of alloys, binary alloys, phase d'iagrams (equilibrium thermal diagrams), eutectic;

solid solution

Week 7 solid solution and combination type diagram, Iron-carbon face diagram

Week 8 Iron-carbon cooling curve, phases, reactions, and multi phases

Week 9 Types of thermal equilibrium diagrams

Week 10 Mechanical test and some types

Week 11 Corrosion and types of corrosion

Week 12 Composite material




Week 13 Powder methodology
Week 14 Nano materials
Week 15 Exam
Learning and Teaching Resources
u.ug.).ﬁ]\} (A,::S\ )JLAA
Text Available in the
Library?
1- William D. Callister, Jr.and David G. Rethwisch,
Materials Science and EngineeringAn Introduction, 2007
Required Texts John Wiley & Sons, Inc. Yes
2- Jones, D.A., “Principal and Protection of Corrosion”,
PrenticeHall
1-W. Bolton, R. A. Higgins. Materials for Engineers and
Technicians, 2014.
Recommended Texts | 2-Mechanical Properties of Materials, David Roylance no
2008.
3-Williiam Bolton, Engineering Materials,2014
Websites
MODULE DESCRIPTION FORM
L.w\‘)d]\ 3alall ag CJJAJ
Module Information
47\»4‘)&1\ salall QLAJL.A
Module Title English 1 Module Delivery
Module Type S (] Theory
Module Code MTU1002 Lecture
. [ Tutorial
ECTS Credits 2 [] Practical
SWL (hr/sem) 50 L] Seminar
Module Level 1 Semester of Delivery 1
. Mechanical Power
Administering Department Eng. Dep. College TCB

Relation with other Modules
6 AN Al 5all 3 sall pe 48]




Prerequisite module

None Semester

Co-requisites module

None Semester

Module Aims, Learning Outcomes and Indicative Contents

Auals ,Y) by sinall g alal) il g Apud yall alall Cilaa

Module Aims

Al saldl Calaal

The goal is to study English language and gain knowledge of it as benefit
engineers in general, and to develop speaking skills and understand its basic
rules taking the way to the acquisition of the ability to use technical key words
in their work and the capability of communicating with other engineers
correctly

Module Learning
Outcomes

Aol all Balall aladl) s Haa

Developing speaking skills and understanding its basic rules to take the way to
the acquisition of the ability to use technical keywords in their work and the
capability of communicating with other engineers correctly .

Indicative Contents
Lala LY il siaall

Through the prepared curriculum, the student acquires the ability to understand
grammar English language through weekly lectures and classes in a gradual
and sequential manner for a period of four years, starting from the first stage,

such as interrogative, negative, formation of sentences, parts of
speech, and others.

Learning and Teaching Strategies

aalail)  alail) Cilin 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 and expanding their critical thinking skills. This will be

MIRIEIES 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)
allall sl 53l Jaal

Structured SWL (h/sem) 45 Structured SWL (h/w) 4

daadll JOa llall alaiial) ol all Jasll Le sl lUall adiinall ol yall Jasll
Unstructured SWL (h/sem) 5 Unstructured SWL (h/w) )
dhadll JOa Qllall alaiiall ye ol all Jaal) Le ol Ul Akl ye ol yall Jaal)
Total SWL (h/sem) 50

Jeaill I8 Qlall SN syl Jaal




Module Evaluation

Lol ) 52Lal)

As Tlggélr\lu Weight (Marks) Week Due Rele\éalitclc;;a;‘mng
Formative Quizzes 2 10% (10) 5,10 LO#1,2,10 and 11
assessment Assignments 2 10% (10) 2,12 LO#3,4,6and 7

Report 1 10% (10) 13 LO#5,8and 10
Summative | Midterm Exam 2 hr 20% (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 Flidl

Week Material Covered
Week 1 Parts of speech, vocabulary and comprehension
Week 2 Verb to be, present simple, vocabulary and comprehension.
Week 3 Possessive adjective, possessives, verb to have, verb to do, vocabulary and comprehension.
Week 4 Definite Indefinite articles, pronouns, subject, object,
Week 5 This and that, expletive there, prepositions, vocabulary and comprehension
Week 6 Plurals, , expressions of quantity, , vocabulary and comprehension
Week 7 Simple past, modal verbs, auxiliary verbs,
Week 8 Question words, asking questions, vocabulary and comprehension.
Week 9 Negative and interrogative, I would like and I like, vocabulary and comprehension.
Week 10 Writing a composition, punctuation, vocabulary and comprehension.
Week 11 Present continues, vocabulary and comprehension
Week 12 Types of questions, (yes -no) questions and (wh) questions
Week 13 Simple past, vocabulary and comprehension
Week 14 Simple past, revision
Week 15 Final Exam
Learning and Teaching Resources
u.uﬁ)dﬂ\‘j (‘J’_'\S\ )J\...A.A
Text Availhable in the
Library?

Required Texts Headway plus for beginners Yes

Recommended Texts Any Grammar and comp.rehension for technical No
learning




1- https://www.coursera.org/browse/physical-science-and-engineering/electrical-
engineering
2- https://link.springer.com/book/10.1007/978-981-10-8624-3
Websites 3- https://progressivecollege.ie/courses/early-learning-and-care-qqi-level-5-
major-
award/?gad=1&gclid=EAlalQobChMI Nqu2tqA wIVZ4VoCR200woLEAAY
ASAAEgI9WvD BwE

MODULE DESCRIPTION FORM

:\AM\JJM 3alall g CJ}AJ

Module Information
47\»:‘)&1\ 3aLall &L’LA}L.A

Module Title Matlab Module Delivery
Module Type E L] Theory
Module Code MPACI105 Lecture

Lab
ECTS Credits 3 (] Tutorial
[ Practical
SWL (hr/sem) 75 [ Seminar
Module Level 1 Semester of Delivery 2
. Mechanical Power
Administering Department Eng. Dep. College TCB
Relation with other Modules
G AV Ll )l sal) e 28Dl
Prerequisite module None Semester
Co-requisites module None Semester
Module Aims, Learning Outcomes and Indicative Contents
L5 V)l ginall 5 aleil il 5 dpusd Sl 3alall il
Module Aims To make the student able to process, program, and solve arithmetic and

engineering problems using Matlab



https://www.coursera.org/browse/physical-science-and-engineering/electrical-engineering
https://www.coursera.org/browse/physical-science-and-engineering/electrical-engineering
https://link.springer.com/book/10.1007/978-981-10-8624-3
https://progressivecollege.ie/courses/early-learning-and-care-qqi-level-5-major-award/?gad=1&gclid=EAIaIQobChMI_Nqu2tqA_wIVZ4VoCR2O0woLEAAYASAAEgI9WvD_BwE
https://progressivecollege.ie/courses/early-learning-and-care-qqi-level-5-major-award/?gad=1&gclid=EAIaIQobChMI_Nqu2tqA_wIVZ4VoCR2O0woLEAAYASAAEgI9WvD_BwE
https://progressivecollege.ie/courses/early-learning-and-care-qqi-level-5-major-award/?gad=1&gclid=EAIaIQobChMI_Nqu2tqA_wIVZ4VoCR2O0woLEAAYASAAEgI9WvD_BwE
https://progressivecollege.ie/courses/early-learning-and-care-qqi-level-5-major-award/?gad=1&gclid=EAIaIQobChMI_Nqu2tqA_wIVZ4VoCR2O0woLEAAYASAAEgI9WvD_BwE

Miadidle Leritii 1. To apply the knowledge about Matlab.

Outcomes 2. To enable students solve scientific and mathematical problems, write codes,
design projects and process images.

Indicative Contents

Learning and Teaching Strategies

aabell 5 alail cilya il i

Stratesies Assessment is based on hand-in assignments, written exam, Case study,
£ Quizzes, seminars, Practical testing and Online testing.
Student Workload (SWL)
ALl s pall Jas
Structured SWL (h/sem) 60 Structured SWL (h/w) 4
Unstructured SWL (h/sem) 15 Unstructured SWL (h/w) 2
Total SWL (h/sem) 75
Module Evaluation
2l 3aLall g
Time/Nu . Relevant Learning
As mber Weight (Marks) Week Due Outcome
B . Quizzes 4 20% (20) 3,5,6,10 LO #1,2,.....10
rcooemo " | Assignments 2 10% (10) 7,8 LO#8
Seminar 1 10% (10) 11 LO#11
Summative | Midterm Exam 2 hr 10% (10) 12 LO#1-12
assessment Final Exam 3hr 50% (50) 16 All
Total assessment 100% (100 Marks)
Delivery Plan (Weekly Syllabus)
JM\&@J]\MQ\%&H\&g}héﬂ\ﬁcwwct@hﬂ
Week Material Covered
Week 1 Introduction to Matlab
Week 2 Mathematical Functions
Week 3 Vectors & Matrices
Week 4 Vectors & Matrices
Week 5 Introduction to Programming in MATLAB




Week 6 Control flow
Week 7 Control flow
Week 8 Debugging
Week 9 Mathematical Equations
Week 10 Graph Plot
Week 11 GUI
Week 12 GUI
Week 13 Image Processing
Week 14 Simulink
Week 15 Preparatory week before the final Exam
Delivery Plan (Weekly Lab. Syllabus)
DAl e ) el
Week Material Covered
Week 1 Lab 1: Introduction to Matlab and Mathematical Functions
Week 2 Lab 2: Vectors & Matrices
Week 3 Lab 3: Control flow
Week 4 Lab 4: Mathematical Equations
Week 5 Lab 5: GUI
Week 6 Lab 6: Image Processing
Week 7 Lab 7: Simulink

Learning and Teaching Resources
w‘)dﬂb elzﬂ\ JJLAAA

Text Available in the
Library?
Recommended Texts
(Website) https://www.mathworks.com/products/matlab.html
MODULE DESCRIPTION FORM

a5 oLl G 3

Module Information

ﬂu‘)ﬂ\ salall uLA)L.A
Module Title Electrical Engineering Module Delivery
Module Type C [] Theory
Module Code MPAC107 Leoture

Lab

ECTS Credits 7 [] Tutorial




SWL (hr/sem)

[] Practical
175 [] Seminar
Module Level 1 Semester of Delivery 2
. Mechanical Power
Administering Department Eng. Dep. College TCB
Module Leader Fatima Lateef Mohammed e-mail fatima_lateef@mtu.edu.iq
Module Leader’s Acad. Title Lecturer Module Leader’s Qualification M.Sc.
Module Tutor None e-mail E-mail
Peer Reviewer Name Oday Asam e-mail Oday-asam@mtu.edu.iq
SGEIIE Cor]r)n;;ttee seppivvel 20/6/2023 Version Number 1

Relation with other Modules

AV Ll )l sal) e A8Dall
Prerequisite module NA Semester
Co-requisites module NA Semester

Module Aims, Learning Outcomes and Indicative Contents

L8 V)l ginall 5 aleil il 5 dpusd Sl salall Ciloal

Module Aims

1.
2.
3.

This is the basic subject for all electrical and electronic circuits.
This course deals with the basic concept of electrical circuits.
To understand voltage, current and power from a given circuit.
To develop problem solving skills and understanding of circuit theory
through the application of techniques.

5. To understand Kirchhoff's current and voltage Laws problems.

4,
Module Learning
Outcomes
6.
7.
8.

Upon completion of the course, students should be able to:
1. Define Ohm's law.
2. List the various terms associated with electrical circuits.
3. Recognize how electricity works in electrical circuits.
4. Describe electrical power, charge, and current.

5. Explain the two Kirchoff's laws used in circuit analysis.
Discuss the various properties of resistors, capacitors, and inductors.
Discuss the operations of sinusoid and phasors in an electric circuit.

Identify the capacitor and inductor phasor relationship with respect to



mailto:fatima_lateef@mtu.edu.iq
mailto:Oday-asam@mtu.edu.iq

voltage and current.

Indicative Contents

Indicative content includes the following.

DC circuits — Current and voltage definitions, Passive sign convention and
circuit elements, Combining resistive elements in series and parallel.
Kirchhoff’s laws and Ohm’s law. Anatomy of a circuit, Network reduction.
[15 hrs]

AC circuits I — Time dependent signals, average and RMS values. Capacitance
and inductance, energy storage elements, simple AC steady-state sinusoidal
analysis. [15 hrs]

AC Circuits II - RL, RC and RLC circuits - Frequency response of RLC
circuits, simple filter and band-pass circuits, resonance and Q-factor, use of
Bode plots, use of differential equations and their solutions. Time response
(natural and step responses). Introduction to second order circuits. [15 hrs]

Revision problem classes. [6 hrs]

Resistive networks, voltage and current sources, Thevenin equivalent circuits,
current and voltage division, input resistance, output resistance, maximum
power transfer, RMS and power dissipation, current limiting and over voltage
protection. [15 hrs]

Learning and Teaching Strategies

aabill 5 alal) Cilal iad

Stratesies Assessment is based on hand-in assignments, participation in the exercises,
£ classes interactive tutorials, Quizzes and Practical testing
Student Workload (SWL)
Ll pall Jas
Structured SWL (h/sem) 116 Structured SWL (h/w) 8
Unstructured SWL (h/sem) 59 Unstructured SWL (h/w) 6
Total SWL (h/sem) 175

Module Evaluation
a2l 8aball g

’Time/Nu‘ Weight (Marks) ’ Week Due | Relevant Learning




As mber Outcome
Formative Quizzes 4 20% (20) 3,5,9,12 LO #1,2,.....10
assessment Assignments 2 10% (10) 7,8 LO#8
Report/Lab 1 10% (10) continuous LO#11
Summative | Midterm Exam 2 hr 10% (10) 7 LO#1-12
assessment Final Exam 3hr 50% (50) 16 All
Total assessment 100% (100 Marks)

Delivery Plan (Weekly Syllabus)
@il e sl Zleid)

Week Material Covered
Week 1 Resistance, conductance, effect of temp. on the resistance value
Week 2 Oham’s law, series connection, parallel connection, compound connection
Week 3 Voltage and current divider solved examples, kirchhoff’s laws
Week 4 Star-delta conversion examples
Week 5 Thevenin’s theorem, maximum power transfer
Week 6 Nodal method, superposition
Week 7 Alternating voltage and current
Week 8 Frequency, period, instantaneous value of voltage and current
Week 9 Component of A.C circuit, pure resistance, pure inductance, pure capacitance
Week 10 Series A.C circuit, R,L,C in series
Week 11 Impedance, phase angle, resonance, phase diagram
Week 12 Parallel A.C circuit, R,L,C, Admittance, power factor
Week 13 Active, reactive, apparent power in A.C circuit
Week 14 3-phase circuit
Week 15 Preparatory week before the final Exam
Delivery Plan (Weekly Lab. Syllabus)
DAl e ) el
Week Material Covered
Week 1 Lab 1: Using Multimeter to measure Voltage, Current and Resistance
Week 2 Lab 2: Ohm’s law.
Week 3 Lab 3: Voltage and current divider rules
Week 4 Lab 4: Kirchhoff’s laws
Week 5 Lab 5: Thevenin’s Theorem
Week 6 Lab 6: Series RLC circuit
Week 7 Lab 7: Parallel RLC circuit

Learning and Teaching Resources

wg)ﬂ\} els_ﬂ‘ JJLAA




Available
Text in the
Library?
Recommended Texts DC Electrical Circuit Analysis: A Practical Approach, 2020.
https://docs.google.com/file/d/0B_0O5jg0LZ ZXYIgOWVU1bkhrLTg No
Websites /edit
MODULE DESCRIPTION FORM

:\AM\JJM 3alall g CJ}AJ

Module Information

47\»:‘)&5\ salall &L’LA}L.A
Module Title Engineering Mechanics Module Delivery
Module Type C Theory
Module Code MPAC108 - Lecture

[J Lab
ECTS Credits 8 (] Tutorial
[ Practical
SWL (hr/sem) 200 [ Seminar
Module Level 1 Semester of Delivery 2
. Mechanical Power
Administering Department Eng. Dep. College TCB
Relation with other Modules
AN Al 5all 3 sall pe 48]
Prerequisite module MPAC100 Semester L1,S1

Co-requisites module Semester

Module Aims, Learning Outcomes and Indicative Contents

L5 V)l ginall 5 aleil il 5 dpusd Sl salall il



https://docs.google.com/file/d/0B_O5jg0LZ_ZXYlg0WVU1bkhrLTg/edit
https://docs.google.com/file/d/0B_O5jg0LZ_ZXYlg0WVU1bkhrLTg/edit

Module Aims

Baud Al salal) Calaal

1. The course aims to provide first-stage students with basic knowledge of
engineering mechanics.
2. Everything related to forces and motion and related concepts such as
equilibrium and analysis of forces, centers of gravity, moments of inertia,
friction and motion of bodies are studied.
3. The course aims to enable students to gain access to the science of geometry
by understanding how to perform correct engineering analysis
4. Dealing with laws, equations, illustrations, and other data, and linking data
together to reach outputs.
5. Enabling the student to be able to analyze, devise and draw conclusions.

Module Learning
Outcomes

el oLl olal) s jie

1. The student can understand the fundamentals and laws of engineering
mechanics.
2. The student is familiar with the types of forces and methods of analysis.
3. The student can understand the basics of the Equilibrium of a Particle
4. Understand the Moment of a Force around the point and axis.
5. Learn the basics of Equilibrium of a Rigid Body and equations of equilibrium.
6. The student can understand Structural Analysis.
7. Enabling students to obtain knowledge, understanding, and analyze the motion
of mechanical systems.
8. Learn concepts of motion laws.
9. Learn and analyze the motion of projectiles.
10. Absolute Dependent Motion Analysis of Two Particles.
11. The Students can understand the Kinetics of a Particle: Force and
Acceleration.
12. The Students can understand the Kinetics of a Particle: Work and Energy.

Indicative Contents
Lals )W) Gy ginall

Indicative content includes the following.
1. The fundamentals and laws of engineering mechanics.
2. Analyze forces.
3. Equilibrium of a Particle

4. Moment of a Force

5. Structural Analysis
6. Laws of Motion.

7. Analyze the motion of mechanical systems.

Learning and Teaching Strategies

a5 el iln il i

Strategies

Assessment is based on hand-in assignments, written exams, Quizzes, reports,
Practical testing ,and Online testing.




Student Workload (SWL)
Ll yall Jas

Structured SWL (h/sem) ]7 Structured SWL (h/w) 6
Jiadl) P Qldall alaiial) il ) Jaadl Le sand allall aliiall wl Al Jasl)
Unstructured SWL (h/sem) 13 Unstructured SWL (h/w) 3
Saaill P& Ul pliiall el Jaal Lo paudd Ul aliial) e pusdpall Jaal
Total SWL (h/sem) 200
Jeadl) A QlUall K il o) Jaal)
Module Evaluation
Al 8Ll sy
Time/Nu . Relevant Learning
As mber Weight (Marks) Week Due Outcome
Quizzes 2 10% (10) 5,10
Formative Assignments 5 10% (10) 3,5,7,10,13
assessment | Projects / Lab.
Report 2 10% (10) 8,15
Summative | Midterm Exam 2 hr 20% (20)
assessment Final Exam 2hr 50% (50)
Total assessment 100% (100 Marks)

Delivery Plan (Weekly Syllabus)
< ) = gy E\.@.’\A\

Week Material Covered
Week 1 STATIC: Basic principles in mechanics, Vector Quantities and forces Analysis (2d ,3d)
Week 2 Equilibrium of a Particle (2d , 3d)
Week 3 Force System Resultants: Moment of a Force Sca}ar Formulation/Moment of a Force-Vector

Formulation
Week 4 Force System Resultants: Moment of a Force about a Specified Axis/Moment of a Couple
Equilibrium of a Rigid Body: Conditions for Rigid Body Equilibrium/ Free-Body Diagrams/
Week 5 . g
Equations of Equilibrium

Week 6 Equilibrium in three dimensions: Free-Body Diagrams/ Equations of Equilibrium
Week 7 Structural Analysis: Simple Trusses/ The Method of Joints/ Zero-Force Members
Week 8 Structural Analysis:The Method of Sections/ Space Trusses/ Frames and Machines
Week 9 DYNAMICS: Kinematics of a Particle/ Rectilinear Kinematics: Continuous Motion
Week 10 Motion of a Projectile
Week 11 Absolute Dependent Motion Analysis of Two Particles
Week 12 Kinetics of a Particle: Force and Acceleration
Week 13 Kinetics of a Particle: Work and Energy/ The Work of a Force
Week 14 Principle of Work and Energy




| Week 15 |

Power and Efficiency

Learning and Teaching Resources
u.ug.).ﬁ]\} (A,::S\ )JLAA

Text Available in the
Library?
Required Texts Engineering Mechanics, Twelfth Edition, R. C. Hibbeler Yes
Recommended Texts
Websites
MODULE DESCRIPTION FORM

:Lu.n\)ﬂ\ salall (&ag CJ)A.}

Module Information

‘L}u\)ﬂ\ salall C'_lLe}XM
Module Title Thermodynamics 1 Module Delivery
Module Type C [] Theory
Module Code MPAC109 Lecture

Lab
ECTS Credits 8 [J Tutorial
[] Practical
SWL (hr/sem) 200 [ Seminar
Module Level 1 Semester of Delivery 2
e Mechanical Power
Administering Department Eng. Dep. College TCB
Relation with other Modules
6 AY) Lgusl ) 3l sall e 28DLal)

Prerequisite module NA Semester
Co-requisites module NA Semester

Module Aims, Learning Outcomes and Indicative Contents

a5 )Y Gl ginall 5 aladll il 5 Al ) 3ol Calaa




Module Aims

Jau) all saldl Calaal

Studying the principles of thermodynamics including, thermal systems
according to energy interactions with their direct surroundings, the differences
in the properties of both the system and the surrounding with their engineering

applications

Module Learning
Outcomes

A, Balall lesl) s e

1. To know the basic properties of material with units
2. To know the laws of thermodynamics
3. To know the phases of substance
4. To know the basic thermodynamic cycles
5. To know the entropy
6. To know the basics on combustion

Indicative Contents
Aol Y il giaal)

Indicative content includes the following.

Part A — Laws of thermodynamics
First and second law of thermodynamics. [24 hrs.]

Part B — P-V diagram
P-v diagram of water and different gases. Phases of the water and substances.
[16 hrs.]

Part C — Thermal cycle
Carnot cycle, vapor cycle, steam cycle, gas cycle, Otto cycle, Diesel cycle, duel
cycle, and duel cycle. [58 hrs.]

Part D — Combustion
Combustion, combustion and equilibrium equations [24 hrs.]

Learning and Teaching Strategies

PR R PR [

Strategies Assessment is based on hand-in assignment, written exams, case study,
quizzes, seminars and practical testing.
Student Workload (SWL)
QL s all Jaal

Structured SWL (h/sem) 144 Structured SWL (h/w) 10

aail) A lall aliial) sl all Jaal) e sl Ul aaiil) ol yall Jaal)
Unstructured SWL (h/sem) 56 Unstructured SWL (h/w) 10
Seaill JM& CUall il e ol ) Jaal) Lo paudd Ul i) e aad ) Jaal
Total SWL (h/sem) 200

Jamdll JM& llall IS sl all el




Module Evaluation
ol al) 3ol s

N T | Weight (Marks) | Week Due | <o cyant Leaming
Quizzes 5 5%(5) 2,5,8,10,13 LO#1,4,5,7,8
Formative Assignments 5 5% (5) 1,4,7,11,15 LO#1-15
assessment Lab. 10 10 % (10) 1-9 LO#1-15
Report 10 10 % (10) 1-8 LO#1-15
Summative | Midterm Exam 3 hr. 20 % (20) 9 LO#1-15
assessment Final Exam 3 hr. 50% (50) 15 All
Total assessment 100% (100 Marks)
Delivery Plan (Weekly Syllabus)
Rl o sl Zlgiall
Week Material Covered
Introductions, references, units, pressure, force, work, Temperature, unit of temperature and
conversion, temperature measurements. Zeorith law of Thermodynamics. Energy, types of
Week 1 oo .. .
energy, positional, kinetic, internal and flow energy energies. Heat and work, power,
enthalpy.
Week 2 First law of thermodynamics, Steady ﬂqw energy equation for open system, non-flow energy
equation Transient state,
Ideal gas, Boyle’s law and Charles law and equation of state, Specific heat at constant
Week 3 pressure and constant volume, Closed system processes using ideal gas. [sometric and
isobaric processes
Week 4 Isothermal and adiabatic processes, Polytropic processes, Control volume processes
Week 5 Vapour, phase of substance, Phase change curve on P-V diagram. Dryness fraction, liquid
and vapour lines, wet vapour
Week 6 Steam tables and Examples on steam tablesl,) 1Su]per-heated vapour, tables of super-heated
tables
Processes using two phase system, processes on P-V diagram, Irreversible processes Closed
Week 7 . .
system, Second law of thermodynamics, heat engine, heat pump
Week 8 Carnot cycle and reversed Carnot cycle. Irreversible and reversible processes
Week 9 Clausius in equality for second law, Entropy on T-S and entropy calculations.
Week 10 Entropy for vapour, Entropy for system and surroundings, Isentropic efficiency
Week 11 Air standard cycle, Otto cycle. Diesel and Dual cycles
Week 12 | Steam power plants- Rankin Cycle, Rankin Cycle with superheated. Modified Rankin Cycle
Week 13 Modification on Carnot to use as vapour compression cycle. Vapour compression cycle,
Week 14 Combustion, combustion equations, equilibrium of combustion equation. Volumetric analysis
on combustion process




| Week 15 | Final exam

Delivery Plan (Weekly Lab. Syllabus)

DAl e g mleiall

Week Material Covered
Week 1 Measurement and instruments
Week 2 Types of temperature measurements
Week 3 Measuring the velocity of air
Week 4 Calibration of thermocouple
Week 5 Joule experiment
Week 6 Boyle Experiment
Week 7 Measuring of C.V of fuel
Week 8 Measuring specific heats
Week 9 Finding the law of expansion
Week 10 Measuring the latent heat of evaporation
Week 11 Heat pump
Week 12 finding of the degree of superheating
Week 13 Performance of simple compression cycle
Week 14 Actual vapour compression cycle
Week 15 Final exam

Learning and Teaching Resources
u.ui)dﬂ\_, (,L_“\S\ _)JLA.A

Available in the

Text Library?

Borgnakke, C. and Sonntag, R.E., 2022. Fundamentals of
thermodynamics. John Wiley & Sons.

Cengel, Y.A., Boles, M.A. and Kanoglu, M.,
Required Texts 2011. Thermodynamics: an engineering approach. New Yes
York: McGraw-hill.

Rajput, R.K., 2005. 4 textbook of engineering
thermodynamics. Laxmi Publications.

MODULE DESCRIPTION FORM

A al) Balall Coa g 3 g4

Module Information
L.ua\)ﬂ\ salall QLA‘,S:.A




Module Title Humans Rights and Democracy Module Delivery
Module Type B Theory
Module Code MTU1006 - Lecture
(1 Lab
ECTS Credits 2 [ Tutorial
[ Practical
SWL (hr/sem) 50 [ Seminar
Module Level 1 Semester of Delivery 2

Administering Department

Mechanical Power

Eng. Dep. College TCB

Relation with other Modules
6 AY) Lpual ) 3l sall pe 38Dl

Prerequisite module

None Semester

Co-requisites module

None Semester

Module Aims, Learning Outcomes and Indicative Contents

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

Module Aims

Jaud Al saldl Calaal

el i) Ul 2L iy e
- B el ) i) Jla 8 e ataly ) adlia g5 48 gy dollall oy g0
el 5 Lgie g laall 5 Lo Baliall 4,08 5 AnliiV) agl sia A4S, dullall oy s

2003 alad ilall 31 2l ) sisn s Bl pall (& ol il land) pUally ddlall iy jas

Module Learning
Outcomes

Al pall 3alall aladl) s j3a

o agdll s 48 el
G-, Al 4y Hlaill Gl pealsall f&l IS e
Sae e S el gy Al (s
G L O g e 08 ) dlacly i caal g Al (s
z- el alilaiay)

Indicative Contents

On iahy Gl aal sall aal s Gl (b sia iyl paidg JsY) O e e R OsS




oL, Y aly sindl)

cpedsia e Al LDla
| il AUl aSal) 28 o dukal jiaall aladl) daside g ddal jiapalls Ciy jil) S ¢ all paniat s
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Learning and Teaching Strategies

padail) 5 alatl) il i

fine e &Y o gal s Al _ A 5 dum % )l
S te Sk A

Strategies
Student Workload (SWL)
Ll ol ) Jaal
Structured SWL (h/sem) 30 Structured SWL (h/w) )
Jeaill JD& Ul alaiall  ad 5 Jaall Lo saad L il ad 5l Jaall
Unstructured SWL (h/sem) 20 Unstructured SWL (h/w) )
Jaadll JOa Qlall alaiial) yie o) Al Jaal) e gl Qlall aliindd) je ol ) Jaal)
Total SWL (h/sem) 50
Joadl) I LAY ISl ) Jas

Module Evaluation

:LIM\JJM 3alall ﬁ..gsi

As Tlgsélju Weight (Marks) Week Due Rele‘gf:;{;fﬂimmg
Formative Quizzes 4 20% (10) 5,10 LO#1,2,10and 11
assessment Assignments 2 10% (10) 2,12 LO#3,4,6and 7

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 mlgiall

Material Covered

weeks
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MODULE DESCRIPTION FORM
:Lu.n\)ﬂ\ salall (&ag CJ)A.}
Module Information
R_H\)ql\ salall &.\LA}L.A
Module Title Arabic 1 Module Delivery
Module Type B Theory
Module Code MTU1001 1 Lecture
[] Lab
ECTS Credits 2 L] Tutorial
L] Practical
SWL (hr/sem) 50 [ Seminar
Module Level 1 Semester of Delivery 2
. Mechanical Power
Administering Department Eng. Dep. College TCB
Relation with other Modules
6 AV Al 5l ol el e A8Dal)
Prerequisite module NA Semester
Co-requisites module NA Semester




Module Aims, Learning Outcomes and Indicative Contents
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Module Aims
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Module Learning
Outcomes
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Learning and Teaching Strategies

aalail) 5 alail) Cilin il i

sl alarll - Tl alarll - A ) ol il i

Strategies L;’i:x.\ a9 - A sl PRI C)L S8l i e ez\hﬂ\ Gl yial
Student Workload (SWL)
Ul s yall Jasl
Structured SWL (h/sem) 30 Structured SWL (h/w) 5
daadll JOa llall alaiiall ol all Jasll e sl lUall alaindl) ol yall Jasl)
Unstructured SWL (h/sem) 20 Unstructured SWL (h/w) 5
Seaill IO Il il e sl 5l Jaal Lo yaud Ul liiiall e s pall Jaal)
Total SWL (h/sem) 50
Suaill J3a alllall IS sl all el
Module Evaluation
Al 20 33l oy
Time/Nu . Relevant Learning
As mber Weight (Marks) Week Due Outcome




Quizzes 2 20% 1.,2,3,4 e Ul daled Lo Ggpadad
Formative Assignments 2 10% 5,11 LSl Jlae ) b ac) 8
assessment | Projects / Lab. 400 45 gall) 48 yaal) duaii g
Report Gl lee S A e
Summative | Midterm Exam 2hr 20% 7 EONN|INEE PP ]
assessment Final Exam 3hr 50% 15 lera sa (B Alidll
Total assessment 100% Snlial)
Delivery Plan (Weekly Syllabus)
Rl e g Zlgiall
Week Material Covered
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MODULE DESCRIPTION FORM
:\T!.AA\JAJ\ salal) Caia g CA)A.}
Module Information
At 5l Balall il glae
Module Title Computer principles Module Delivery
Module Type E [] Theory
Module Code MTU1004 Lecture
Lab
ECTS Credits 3 [J Tutorial
[ Practical
SWL (hr/sem) 75 [ Seminar
Module Level Semester of Delivery 2
e Mechanical Power
Administering Department Eng. Dep. College TCB
Relation with other Modules
6 AY) Lgusl ) 3l sall e 28DLal)
Prerequisite module None Semester




Co-requisites module

None Semester

Module Aims, Learning Outcomes and Indicative Contents

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

Module Aims

ol Al 3alall Calaal

1. Utilize the computer for fundamental tasks.

2. Identify and discuss the hardware components of the computer system.
3. Creating documents using a word processor and creating presentations.
4. To describe the evolution of computer networks and the Internet.

5. To describe the difference between a computer network and a distributed

system.
6. To explain the difference between LAN, MAN, WAN

Module Learning
Outcomes

Aol Hall 3alall alasl) s j3a

Upon completion of the course, students should be able to:
1. Understand the basics of computers, their types and classifications.
2. Understand the physical input units.
3. Understand the physical output units.
4. Understanding operating systems and application programs.
5. Dealing with the Windows 10 operating system.
6. Knowing how to work with Word, Excel, Presentation programs.
7. Knowledge of the concepts of the Internet and the Web.
8. Knowledge of the concept of computer networks.
9. Know how to compare computer networks.
10. Know how to configure email.
11. Know how to computer troubleshoot.

Indicative Contents
LaLa LY il siaall

Indicative content includes the following.

1. This module, directed to first-year students in the Department of Total
Quality Management Technologies, dealt with introducing the student to
what a computer and what input and output devices [3].
2. This module, directed to first-year students in the Department of Total
Quality Management Technologies, dealt with introducing the student to
what is the internal structure of a computer [9].
3. This module, directed to first-year students in the Department of Total
Quality Management Technologies, dealt with introducing the student to
what is the Windows 2010 operating system [6].
4. This module, directed to first-year students in the Total Quality
Management Techniques Department, dealt with introducing the student to
the basics of Office programs (Word and Excel, Presentation ) [21].
5. This module, directed to first-year students in the Department of Total
Quality Management Technologies, dealt with introducing the student to
the components of computer networks [3].
6. This module, directed to first-year students in the Total Quality
Management Techniques Department, introduced the student to how to
compose an email and also how to computer troubleshoot [3].




Learning and Teaching Strategies
adatl] g aladl) laasdl yia)

Assessment is based on hand-in assignments, written exam, Case study,

Strategies Quizzes, Practical testing.
Student Workload (SWL)
Ll il ) Jaal
Structured SWL (h/sem) 60 Structured SWL (h/w) 6
Jeaill JDA Gl plaiall ad 5 Jaall Lo saad Ll il al 5l Jaall
Unstructured SWL (h/sem) 15 Unstructured SWL (h/w) )
Jaadll JOa Qlall alaiial) yie o) Al Jaal) e gl Qlall aliiid) e ol ) Jaall
Total SWL (h/sem) 75
Joadl) I LU ISl ) Jas

Module Evaluation

:LIM\JJM 3alall ﬁ..gsi
As Tlgsélju Weight (Marks) Week Due Rele‘gf:;{;fﬂimmg

Quizzes 1 20% (10) 5,9 LO #1,2-9
Formative Assignments 2 10% (20) 4,7,8,10 LO#10
assessment | Projects / Lab. 1 10% (10) 11 LO#11

Report 2 hr 10% (10) 12 LO#1-12
Summative | Midterm Exam 3hr 50% (50) 15 All
assessment Final Exam 1 20% (10) 5,9 LO #1,2-9

Total assessment 100% (100 Marks)

Delivery Plan (Weekly Syllabus)

AJ;.A]\&}\&Q\ﬁtw\&&fmgﬂ\fﬂ‘ﬂc@\

Week Material Covered

Introduction to Computer: Concepts of hardware and software with their components,
Week 1 concept of computing, data and information, applications of information electronics and
communication technology (IECT), connecting input/output devices, and peripherals to CPU.

Week 2-3 Computer components: computer portions, hardware parts, i/0 units, memory types, basic




CPU components, computer ports, personal computer, personal computer (features and type).

Operating system and graphical user interface GUI: Operating system, basics of common
operating system, the user interface, using mouse techniques, use of common icons, status

WS 34 bar, using menu and menu-selection, concept of folders and directions, opening and closing
of different windows, creating short cuts.
Word Processing: word processing basics, opening and closing of documents, text creation
Week 6-8 and manipulation, formatting of text, table handling, spell check, language setting and
thesaurus, printing of word document.
Week 9- Spreadsheet: basics of spreadsheet, manipulation of cells, formulas and functions, editing of
10 spreadsheet, printing of spreadsheet.
Week 11- Presentation Software: Basics of presentation software, creating presentations, preparation
12 and presentation of slides, slide show, taking printouts of presentation/ handouts.
Introduction to internet and web browsers: Computer networks basics, LAN, WAN, concept
Week 13 of internet and its applications, Connecting to internet, world wide web, web browsing
software, search engines, understanding URL, domain name, IP address.
Communications and Emails: Basics of electronic mail, getting an email account, sending
and receiving emails, Accessing sent emails, using emails, document collaboration.
Week 14 Computer Troubleshooting: Identify and solving common hardware and software problems
that computer users encounter. Basic troubleshooting techniques and tools for diagnosing and
resolving issues (Electronic Intrusion & Viruses)
Week 15 Final Exam
Delivery Plan (Weekly Lab. Syllabus)
BUEONI BRSNS P VRN
Week Material Covered
Week 1 Explaining input and output devices practically.
Week 2-3 Explain the internal structure of the computer.
Week 4-5 Explanation of operating systems and application programs.
Week 6-8 Explain the Word Program.
Week 9-10 Explain the Excel Program.
Week 11-12

Explain the Presentation Program.




Week 13 Explain computer networks basics.
Explain communications and Emails, Computer Troubleshooting (Electronic Intrusion &
Week 14 .
Viruses).
Week 15 Final Exam.
Learning and Teaching Resources
wg)ﬂ\_g ?l:_ﬂ‘ _)AL;AA
Text Available in the
Library?
Required Texts yes
» Al-Khader Ali Al-Khader, researcher, “Computer
Recommended Basics”, 2016.
Texts » Ziad Muhammad Abboud, researcher,” Computer
Basics and Office Applications” , 2014.
Websites
MODULE DESCRIPTION FORM
LM\JJM 3alall ag CJJAJ
Module Information
4,3.»4‘)&1\ salall QLAJL.A
Module Title Advanced Mathematics Module Delivery
Module Type S Theory
Module Code MPAC200 L Lecture
. [ Tutorial
ECTS Credits 6 [J Practical
SWL (hr/sem) 150 [J Seminar
Module Level 2 Semester of Delivery 3
L Mechanical Power
Administering Department Eng. Dep. College TCB
Relation with other Modules
AV Ll 5l sall e A8DMall
Prerequisite module MPAC100 Semester L1,S1




Co-requisites module

Semester

Module Aims, Learning Outcomes and Indicative Contents

A8 V)l ginall 5 aladil il 5 dpuad all 3alall il

Module Aims

sl ,al) 5oLl Calaa]

The aim of this module are :
1. To introduce students to the mathematical concepts and techniques that
They will encounter in the various engineering.
2. To develop an awareness of the role of mathematics in the solution of
Engineering problems.
3. Solve problems involving differentiation and integration.
4. Solve system of linear equations using matrix method.
5. Apply vector methods to the solution of geometric problems.
6. Uses differential equations in problems of heat transfer and other

Engineering systems.

Module Learning
Outcomes

Al alall olal) il jie

1. Apply basic operation in vector algebra(cartesian and geometric
representation) to represent lines and planes, calculate the gradient of a
scalar field using partial derivatives.

2. Apply the basic rules and techniques of **differential** calculus and
its application in engineering.

3. Apply the basic rules and techniques of **integral** calculus and its
application in engineering.

4. Demonstrate the basics, rules and techniques for differential equation
and partial differentiation.

5. Demonstrate the basics, rules and techniques of complex number
algebra and its application in engineering.

6. Use basic operations of matrix algebra, determinants and their
application in solving systems of linear equations.

7. Use of software packages for matrix calculations.

Indicative Contents

Indicative content includes the following.
Differential and integral calculus of functions of two or more variables and
Their applications. Vectors in 3D and their applications, line and surface
Integrals, infinite and power series ,matrices , functions of complex variables.




Learning and Teaching Strategies

a5 alail iyl i

. Class activities , homework, quizzes, online testing , written exam .
Strategies
Student Workload (SWL)
Ll pall Jas

Structured SWL (h/sem) 102 Structured SWL (h/w) 7

Jomdll & A il ) Jas Lo sl Ul liiiall ol Jaall
Unstructured SWL (h/sem) 48 Unstructured SWL (h/w) 5
Seaill IO I il e sl 5l Jaal Lo gaud Ul biiall e i pall Jaal
Total SWL (h/sem) 150

Gamil) I3 Ul IS sl 500 el

Module Evaluation

Ll ) 52Lal)
As Tlggélr\lu Weight (Marks) Week Due Relexéa;‘[cl(;relj;mng

Quizzes 4 15%(15) 3,6,9,12
Formative Assignments 3 15%(15) 4,8,12
assessment | Projects / Lab.

Report
Summative | Midterm Exam 2hr 20%(30) 7
assessment Final Exam 3hr 50%(50) 16

Total assessment

Delivery Plan (Weekly Syllabus)
@il e sl Zleid)

Week Material Covered
Week 1 Overview of differentiation and integration.
Week 2 | Vectors in 3D, triple product of vectors ( dot and cross), equations of line and plane in space.
Week 3 Complex numbers, De moiver’s theqry, power and rqots of comph?x numbers, Euler formula,
complex functions, Cauchy- Riemann equations.
Week 4 Functions of two or more variables, depepdent .and.independent variables, limits, continuity,
partial derivatives.
Week 5 Applications of partial derivatives, tangent. plane tq surface, n01jm‘al line to surfage, ta}ngent
line to curve, normal plane to curve, relative maximum and minimum points, directional




derivative.
Polar coordinate, polar functions, graph polar function, relations between polar and cartesian,
Week 6 e . .
cylindrical and spherical coordinate.
Week 7 Double integration ,change of double integration, polar coordinate in double integration.
Week 8 Applications of double integration.
Week 9 Triple integration, cylindrical and spherical coordinate in triple integration, applications.
Week 10 Line integrals, green theory.
Week 11 Sequences and series, finite and infinite series.
Week 12 Types of series, methods test diverge and converge of series.
Week 13 Power series, expansion of functions in power series (Taylor and Maclaurin).
Week 14 Ordinary differential equations, first and second O.D.E .
Week 15 Solving of first and second O.D.E , applications of O.D.E .
Week 16 Exam
Learning and Teaching Resources
u.n_.))lﬂb (Aa_'m JJL.A.A
Text Available in the
Library?
1. Mu Murray R.Spiegel "Advanced calculus "
schaum’s outline series, McGraw-Hill company 1974.
2. G. Stephenson, " Mathematical methods for science
Required Texts students " Longman house, 1981 .
4 3.G. Thomas and R. Finney " calculus and analytical
geometry " sixth edition,2000.
4.J. Hass , C. Heil and M. D.Weir " Thomas calculus "
fourteenth edition, 2018.
Recommended Texts
Websites
MODULE DESCRIPTION FORM
Al al) Balall Coam g 3 gai
Module Information
A Hal) alal) ila glaa
Module Title Mechanical Drawing Module Delivery
Module Type C (1 Theory
Module Code MPAC201 Lecture
Lab
ECTS Credits 6 I:] Tutorial




[] Practical
SWL (hr/sem) 150 (] Seminar
Module Level 2 Semester of Delivery 3
. Mechanical Power
Administering Department Eng. Dep. College TCB

Relation with other Modules
AV Al )l ) sall g A8

Prerequisite module

MPACI101 Semester

Co-requisites module

Semester

Module Aims, Learning Outcomes and Indicative Contents

AL8 V)l gimall 5 alail il 5 dpual all 3alall il

To teach the student,

6. the basic skill of reading engineering drawing along with their simples and

Module Aims terms as well as the standards
7. . joining, bolts and gears, knowledge of assembly drawings
8. how to use ACD in mechanical drawing
9. fits and tolerances
Upon completion of the course, students should be able to:
Module Learning 1- Focus on engineering drawing along with their simples and terms as
Outcomes well as the standards

2- joining, bolts and gears, knowledge of assembly drawings.
3- how to use ACD in mechanical drawing
4- fits and tolerances.

Indicative Contents

Indicative content includes the following.

Application on computer, basic of engineering drawing with their simples and
terms as well as their standards.[12hrs]
using AutoCAD to draw an example of joining by bolts. [10 hrs]
Classification of keys, pins and rivets. [10hrs]

Application on computer, using AutoCAD to draw an example of joining of




keys or pins. [10 hrs]
Tolerances, basic size, limits of size and deviation. [10 hrs]
Fits , classes of fit/ clearance. Transition. Interference. Calculation of fits &
tolerance. [15 hrs]

Assembly drawing using AutoCAD to draw general assembly. [ 10hrs]

Application on computer, using AutoCAD to draw an example of spur gear.
[10 hrs]

Learning and Teaching Strategies

pabeill 5 alail) Cilal ind

Assessment is based on hand-in assignments, written exam, Case study,
Quizzes, seminars, Practical testing and Online testing.

Strategies
Student Workload (SWL)
ldall ol Al Jaadl
Structured SWL (h/sem) 87 Structured SWL (h/w) 8
Unstructured SWL (h/sem) 113 Unstructured SWL (h/w) 4
Total SWL (h/sem) 200
Module Evaluation
Aol 20 30l oy
Time/Nu . Relevant Learning
As mber Weight (Marks) Week Due Outcome
Formative Quizzes 4 20% (20) 3,5,6,10 LO #1,2,.....10
assessment Assignments 2 10% (10) 7,8 LO#8
Seminar 1 10% (10) 11 LO#11
Summative | Midterm Exam 2 hr 10% (10) 12 LO#1-12
assessment Final Exam 3hr 50% (50) 16 All
Total assessment 100% (100 Marks)

Delivery Plan (Weekly Syllabus) theoretical and practical
Bl e sV zlgiall sanall gl aay o)) g seed S (s sine el




Week Material Covered

Week 1 Symbols, expressions, general review

Week 2 Screws, bolts, studs and nuts, Keys.

Week 3 Screws, bolts, studs and nuts, Keys.

Week 4 Pulleys

Week 5 Gears(bevel gear, warm gear, spur gear)

Week 6 Fit and tolerance

Week 7 Surface finishing and part tables

Week 8 Surface finishing and part tables

Week 9 Assembly drawing and working drawing for advanced mechanisms
Week 10 Assembly drawing and working drawing for advanced mechanisms
Week 11 Pipes and tubes

Week 12 Pipes and tubes

Week 13 Gears assembly
Week 14 Advanced machine assembly
Week 15 Advanced machine assembly

Learning and Teaching Resources
U’“.'.‘,)Jﬂb (Aa_'m JJL.A.A

Text Available in the
Library?
Recommended Texts > AutoCAD reference book Yes
MODULE DESCRIPTION FORM

:\_Lu\)ﬂ\ ALl L_LA} CJ)A.}

Module Information

4,3.»4‘)&1\ 3aLall QLAJL.A
Module Title Fluid Mechanics Module Delivery
Module Type C L] Theory
Module Code MPAC202 Lecture

Lab
ECTS Credits 6 ] Tutorial
] Practical
SWL (hr/sem) 150 [ Seminar
Module Level 2 Semester of Delivery 3

Administering Department Mechanical Power | College Technical Engineering College-




Eng. Dep. Baghdad

Relation with other Modules

AV Al )l ) sall g A8

Prerequisite module Semester

Co-requisites module Semester

Module Aims, Learning Outcomes and Indicative Contents

Gl YY) iy ginall 5 alal) gl s Al jal) salall Cilaa]

Module Aims

Jau) Al saldl Calaal

1. This module fluid mechanics is intended to develop a deeper understanding of
the relationship between design and analysis processing as this module discusses
various fluid systems..
2. The student will be able to analyze simplified fluid problems with the aim of
reduction of energy losses and manpower. The student will be able to
identify/control the appropriate process parameters, and possible defects of
processes malfunctions so as to remove them.
3. For each fluid process, the aspects covered include: aesthetics, principles,
choices of materials, choice of processes, properties of materials, advantages and
disadvantages, process economics. Examples are drawn from practical processes
mainly used in aerospace, automotive and airconditioning industries.
4. To introduce the theory and practice of fluid machines parts and assemblies
using a wide range of technologies.
5. To allow processes to be chosen appropriately for any given application with any
given fluid material.
6. To develop group working, research and writing skills.
7. To provide knowledge on the influence of thermal and mechanical parameters on
system structure.

Module Learning
Outcomes

Balall Jladll il jae
Lol

1. Examine fluid processes to describe the system properties of fluid devices.

2. Calculate and measure the fluid behavior in thermal processes.

3. Define the characteristics of various fluid operations.
4. Choose appropriate processes for different parts.
5. Design parts such that they are suitable for energy utilization using
appropriate techniques.
6. Graduates from this module will be skilled in the methods of scientific
investigation.
7. They will be able to think as a fluid engineer, critically evaluating scientific
information and solving scientific problems.
8. will be able to effectively communicate scientific information.




1) Introduction to Fluid Mechanics.
1. Fluid Properties.

2. density.
3. viscosity.
4. pressure.

5. Shear stress.
2) Fluid Statics.
a) Pressure Distribution.
Indicative b) Forces.
Contents c) Buoyancy.
d) Manometers.
3) Fluid Dynamics
a) Momentum
b) Control Volume
c) Energy
d) Continuity

agala Y iy siadl)

4) Fluid machines and hydraulics

Learning and Teaching Strategies

aabil] 5 alal) Cilial i

1. Quizzes and tests throughout the semester to check understanding and knowledge

2. Examinations, both written and practical, that assess learners' understanding of
concepts, principles, and theories related to Fluid Processes

3. Observation of learners' practical skills in laboratory and workshop based or

‘ simulated settings.
Strategies

4. Peer evaluation and feedback tools used as part of group projects or reciprocal
feedback assignments.

5. Assignments and essays used to assess learners' comprehension of theoretical
concepts.

6. Presentation and demonstration of acquired knowledge in real-world scenarios.

Student Workload (SWL)




IR ol Jaall

Structured SWL (h/sem) Structured SWL (h/w)
116 8
Sl J3A Ul alatial ud jal) Jasl Lo sand Calllall laial) sl 5l Jaal
Unstructured SWL (h/sem) Unstructured SWL (h/w)
34 6

Juaill J3a Ul pliidll e sl pall Jal

Lo sl Ul Akl yie aslyall Jaal)

Total SWL (h/sem)

150
Jumdl) IO UL ISl 5l Jas
Module Evaluation
a2l 8Ll g
Time/Number Weight Week Due Relevant Learning
As (Marks) Outcome

Quizzes 2 10% 5,10
Formative Assignments 1 5% 9
EERESSIIEIT Projects / Lab. 1 10% continuous

Report 1 5% 12
Summative Midterm Exam 2hr 10% 7
RS B Final Exam 3hr 60% 15 All




Delivery Plan (Weekly Syllabus)
il e sl #leiall

Veek Material Covered
Week 1 Fluid Properties
Week 2 Deriving Pressure equation in fluids
Week 3 Manometry and pressure measurements.
Week 4 fluid forces on vertical surfaces
Week 5 Force on inclined surfaces and center of pressure
Week 6 fluid forces on curved surfaces
Week 7 Buoyancy and metastable center
Week 8 Fluid dynamics applications
Week 9 Control volume concept
Week 10 Continuity
Week 11 Momentum of fixed control volume
Week 12 momentum of moving control volume and inertial systems
Week 13 Energy equation as applied to fluid systems
Week 14 Fluid machinery and hydraulics.
Week 15 Final exam

Delivery Plan (Weekly Lab. Syllabus)
il o gual) zlgiall
Week Material Covered
Week 1 Fluid properties (density)
Week 2 Fluid properties (viscosity)

Week 3

Pressure distribution




Week 4 Vertical gates
Week 5 inclined gates
Week 6 fluid forces on different types of surfaces
Week 7 improving metastable center
Week 8 Introduction fluid dynamics (laminar flow)
Week 9 Introduction fluid dynamics (turbulent flow)
Week 10 Continuity
Week 11 fixed turbomachines blades
Week 12 moving turbomachines blades
Week 13 Report
Week 14 Final exam
Learning and Teaching Resources
) _)J.ﬂ\ E) ?L_"d\ JJLAAA
Text Available in
the Library?
1. Streeter, Mikell P. Fluid Mechanics.
Required Texts 2. Fox, Fluid Mechanics. yes
3. F. White, Elementary Fluid Mechanics.
Recommended
None
Texts
Websites None
MODULE DESCRIPTION FORM

a5 oLl G 3

Module Information

L.ua\)ﬂ\ salall QLA‘,S:.A
Module Title Thermodynamics 2 Module Delivery




Module Type C [J Theory
Module Code MPAC203 Lecture
Lab
ECTS Credits 10 [ Tutorial
[ Practical
SWL (hr/sem) 250 ] Seminar
Module Level 2 Semester of Delivery TCB
Administering Department Mechanical Power College yasir_abulatifl@mtu.edu.iq
Eng. Dep.
Relation with other Modules
G AY) Al all ) sall pe 28D
Prerequisite module MPACI109 Semester L1,S1
Co-requisites module None Semester

Module Aims, Learning Outcomes and Indicative Contents

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

Module Aims

o) Al salall alaal

To study the principles of applied thermodynamics, as the basis of refrigeration
& air conditioning engineering and power plant subjects

Module Learning
Outcomes

Al pall 3alall aladl) s j3a

7. To know the type of steam power plants
8. To know the regenerative cycle — dual cycle, High speed gas flow
9. To know the properties of isentropic flows, Shock waves
10. To know the supersonic nozzles, single and multi-stage reciprocating
compressors
11. To know the multistage gas turbines and velocity triangles
12. To know the steam turbines. Internal combustion engines,
Thermodynamics relations
13. To know the Maxwell relations, Clausius Clapyron relations
14. To know the gas mixtures, Gibbs- equations
15. To know the gravimetric analysis, Combustion, heat of reaction.

Indicative Contents
LaLa LY il siaall

Indicative content includes the following.

Part A — Steam Power Plans
Regenerative cycle — dual cycle, High speed gas flow. [24 hrs.]



mailto:yasir_abulatif1@mtu.edu.iq

Part B — Gas Flow
Isentropic flows, shock waves, supersonic nozzles. [16 hrs.]

Part C — Compressors and Turbines
Single and multi-stage reciprocating compressors, multistage gas turbines,
velocity triangles, steam turbines, internal combustion engines. [32 hrs.]
Part D — Thermodynamics Relations
Maxwell relations, Clausius Clapeyron relations, gas mixtures, Gibbs-
equations. [48 hrs.]

Learning and Teaching Strategies

aabeil g alail) il iud
Strategies Assessment is based on hand-in assignment, written exams, case study,
quizzes, seminars and practical testing.
Student Workload (SWL)
Gl il ) Jaal
Structured SWL (h/sem) 158 Structured SWL (h/w) 1
Jeaill YA LUl dziiall ol al) Jaal Lo sand Ll aliiiadl pad 5l Jaall
Unstructured SWL (h/sem) 9 Unstructured SWL (h/w) 10
Jaadll PO ldall alaiial) ye o) Al Jasl) e gl Glall aliindd) e ol ) Jaall
Total SWL (h/sem) 250
Juaill D& llall KUl ) Jasl)
Module Evaluation
:LIM\JJM 3alall ﬁ..gsi
Time/Nu . Relevant Learning
As mber Weight (Marks) Week Due Outcome
Quizzes 5 5% (5) 2,5,8,10,13 LO#1,4,5,7,8
Formative Assignments 5 5% (5) 1,4,7,11,15 LO#1-15
assessment Lab. 10 10 % (10) 1-9 LO#1-15
Report 10 10 % (10) 1-8 LO#1-15
Summative | Midterm Exam 3 hr. 20 % (20) 9 LO#1-15
assessment Final Exam 3 hr. 50% (50) 15 All
Total assessment 100% (100 Marks)




Delivery Plan (Weekly Syllabus)
bl o gzl

Week Material Covered

Week 1 An overview of steam, dryness fraction measurements

Week 2 Steam power plants, Rankine - reheat cycle

Week 3 Regenerative cycle — dual cycle, High speed gas flow

Week 4 Properties of isentropic flows, Shock waves

Week 5 Supersonic nozzles, Reciprocating compressors

Week 6 Dynamic analysis, Clearance volume

Week 7 Multistage compressors, Gas turbines

Week 8 Velocity triangles, frictional effects, Gas turbines comparison
Week 9 Steam turbines. Internal combustion engines, Thermodynamics relations
Week 10 Maxwell relations, Clausius Clapeyron relations

Week 11 Thermodynamic relations for du, dh, ds, Cp and Cv, Real gases
Week 12 Compressibility factors, Real gas equations of states
Week 13 Gas mixtures, Gibbs- equations
Week 14 Daltons law and molar ratio, Volumetric analysis
Week 15 Gravimetric analysis, Combustion, heat of reaction

Delivery Plan (Weekly Lab. Syllabus)
Al e gl Zleiall
Week Material Covered

Week 1 Measurement of specific heat ratio of air

Week 2 Operating parameters of VCR

Week 3 Saturated vapor pressure and temperature relation

Week 4 Steam boiler efficiency

Week 5 Determination the phase of the refrigerant for VCR system components
Week 6 Vapor dryness fraction measurement

Week 7 Determination the latent heat of evaporation

Week 8 Determination of thermal efficiency for VCR cycle

Week 9 EES software training

Learning and Teaching Resources
w)ﬂ\} (Ja_ﬂ\ JJLAAA
Text Avail.able in the
Library?
1. Borgnakke, C. and Sonntag, R.E.,
2022. Fundamentals of thermodynamics. John
Required Texts Wiley & Sons. No

2. Cengel, Y.A., Boles, M.A. and Kanoglu, M.,
2011. Thermodynamics: an engineering




approach (Vol. 5, p. 445). New York: McGraw-
hill.
3. Rajput, R.K., 2005. 4 textbook of engineering
thermodynamics. Laxmi Publications.

MODULE DESCRIPTION FORM
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Module Information
a:u.u\)ﬂ\ 3Ll &_ﬂanjlu

Module Title Ba'th regeem crimes Module Delivery
Module Type S L] Theory
Module Code MTU1007 becture

a
ECTS Credits g [ Tutorial
[ Practical
SWL (hr/sem) 50 [] Seminar
Module Level 2 Semester of Delivery 2
. Mechanical Power
Administering Department Eng. Dep. College TCB
Relation with other Modules
AV Al )l ) sall e A8

Prerequisite module Semester

Co-requisites module Semester

Module Aims, Learning Outcomes and Indicative Contents

ALE V)l ginall 5 aladill il 5 dpuad all 3alall il

Module Aims
G 5 63 gie Ary )l Ay 8 OB a8 (o) Candl o L) Ml ity Al Sl ) iy e

At laa) oL 350 o Ll e et o3 ) (Y1 5 i) ASLEY) 3 w1l (pn ol o




Module Learning
Outcomes

a5l alall olal) il jie

Indicative Contents
Al Y il giadll

Learning and Teaching Strategies

aabill 5 alal) Cilial iad

Sunal) aUad (Jd e A5 jall 231 el aad Al 3,
Sl alat 8 (e daalall &) jall dapda e 03K

Strategies f s e Uil paas @l e Cauad 5l il (e 4l T Lay sl o3 adY e s
P Eveiv Iy
Student Workload (SWL)
Ll ol 5 Jaal
Structured SWL (h/sem) 30 Structured SWL (h/w) )
Jadll A lUall alaiiall ol all Jaall e sl allall Jdasial) ol jall Jaall
Unstructured SWL (h/sem) 20 Unstructured SWL (h/w) )
el I lUall alaiiall pe ol jall Jaall L gl allall Jdatiall e ol all Jeall
Total SWL (h/sem) 50
Jaadll A QlUall K sl jall Jaal)
Module Evaluation
Ll ) 52Lal)
Time/Nu . Relevant Learning
As mber 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)




Delivery Plan (Weekly Syllabus)

bl o gl zlgiall
Week Material Covered
m A ) aseiae )k et A (

Week 1 LR OGP | JAT|

n Vo0 Llal) A8 el AUall AaSaal) () 58 (38 55 (38 5 Caml) QUi 23 ja
Week 2 n Ay allel sl

v Llad) AUl AaSaall (e 3 jaball @l ) AN (il 3) jaa day
Week 3 B Lkl Aliad) AaSaall (e 3 jalall <l i al) (daads 4 JY) dag
Week 4 B Gl 33a dolaal
Al al el deeal

Week 5 LSRN TN EONEES

s Sl el y il 5 sl Lo dueLain Y dpdil] 2 all
Week 6 (L)) Al ) e

s il Al
Week 7 " ww*y\f’b#‘
n A el ol gl Sl

n Gl L Sl Aalad) ISLEY) ) g

Week 8 5 al) 8 Gl s Al Al A e
L B‘).\A..\j\ MWJA
Week 9 Al A
L] sl g ) )&Aﬁ)(ﬁj\)&aﬁn UAJY\M\:\H
Week 10 n )Yl Cadatiia a
v le g el s JladVy daadl) (il Ciy i Ay
Week 11 m dclaall yiadl é\ﬁ
v Gal) el Uil e 35l Ao Laall 5 50Y1ilie Galaal
Week 12 s deleall Eall Ldle 5 YAAA - VAAY Ale Gilaal
YT AT sl Bl b e Laal 806V i el Cagiaall
Week 13 o VAAY Lle Gl )l oS Ao laadl 50N yilaa
= V39 e Al Aaliny) Lacal e leall 3aLY) i
Week 14 o dclaadl i adge)( oulS - dasil) 505k
Week 15 " ( ?M\ s)agd ) iclaall plia cﬁ}a

Week 16 olaial




Learning and Teaching Resources
U‘.—.“)ﬂ\} e&a_m JJLAA

Text Available in the
Library?
. Crimes of the Ba'ath Regime in Iraq — Ministry of Higher
Required Texts Education and Scientific Research
Recommended Texts
Websites
MODULE DESCRIPTION FORM
:\AM\JJM salall g CJ}AJ
Module Information
47\»:‘)35\ salall &L’LA}L.A
Module Title Refrigeration and Air Conditioning-1 Module Delivery
Module Type C L] Theory
Module Code MPAC205 Lecture
Lab

ECTS Credits 12 ] Tutorial

[ Practical
SWL (hr/sem) 300 [ Seminar

Module Level 2 Semester of Delivery 4
L Mechanical Power
Administering Department Eng. Dep. College TCB
Relation with other Modules
AV Ll 5l sall e 28Dl
Prerequisite module MPAC109 Semester L1,S2

Co-requisites module Semester

Module Aims, Learning Outcomes and Indicative Contents
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Module Aims

Jand ) salal) Calaal

1. Introduce the student to the basic processes of refrigeration and
conditioning
2. Identifying the properties of air and the processes that take place on the
moisture content of air.
3. Learn about the different cooling media and how to use their tables and
curves.
4. Learn about the refrigeration compression system and its accessories

Module Learning
Outcomes

el oLl olal) s jie

1- The student will be able to complete basic operations calculations on the
content of moisture air content

2- The student will be able to determine the internal and external conditions for
the design of the air conditioning system according to the conditions of human
comfort.

3- The student will be able to complete all the operations of the compression
refrigeration system, its components and accessories.

Indicative Contents
Lals )W) G ginall

Indicative content includes the following.

Part A — Air Conditioning
The basic properties of a mixture of air and water vapor: components of
atmospheric air, general equation of gases, Dalton’s law of partial pressures,
saturated vapor pressure, water vapor pressure in moist air, relative humidity,
moisture content, humidification percentage, dew point, enthalpy, The
psychometric scheme and adaptation processes: a general explanation of the
psychometric chart and the basis for its construction. [15 hrs]

Sensible cooling, sensible heating, dehumidification, humidification by water
injection, adiabatic humidification, humidification efficiency, humidification
by constant wet bulb temperature, contact factor, and bypass factor. [15 hrs]

Humidification by steam injection, adiabatic air mixing, cooling, and
dehumidification with reheating, preheating with humidification and reheat. [10
hrs]

Air mixing and adiabatic humidification with reheating, summer cycle and
winter cycle, practical applications for the case of summer, and practical
applications for the case of winter. [15 hrs]

Selection of supplied air conditions: removal of sensible heat, specific heat
capacity of moisture air, removal of latent heat, inclination of the sensible heat
ratio line, heat generated by fan motors, waste reheating, selection of
appropriate air supply conditions [6 hrs]




Part B — Refrigeration cycle

Fundamentals
Refrigerants, types of old and modern refrigerants, side effects of refrigerants
on the ozone layer and global warming, secondary refrigerants, concept of
refrigeration: uses of refrigeration and refrigeration methods, second law of
thermodynamics, heat pump, reverse Carnot cycle, simple vapor compression
cycle, simple vapor compression cycle parts.. [15 hrs]

Mathematical analysis of the simple vapor compression cycle, the factors
affecting the performance parameter of the vapor compression cycle (the
impact of suction temperature, the impact of condensation temperature, the
impact of sub-cooling, the impact of superheating, and the impact of pressure
losses). Theoretical vapor compression cycle and its comparison with the real
one, Improving the vapor compression cycle, Using flash tank, Supercooling of

refrigerant.. [7 hrs]

Multistage compression: flash gas removal, intercooler, one evaporator and one
compressor, two evaporators and one compressor, two compressors and one
evaporator. multi-stage compression: two compressors and evaporators, multi-
stage compression with several types of inter-cooling (water intercooler, liquid
flash intercooler, flash gas intercooler) [15 hrs]

Vapor Compression refrigeration cycle components: compressors type, positive
displacement compressors, reciprocating compressors, volumetric efficiency,

mechanical efficiency, rotary compressors, screw compressors, scroll
compressors, centrifugal compressors. Condensers, evaporators, and cooling
towers Expansion tools, accessories for vapor compressor cooling system. [15
hrs]

Learning and Teaching Strategies

a5 el iln )y

Strategies

Type something like: The main strategy that will be adopted in delivering this
module is to encourage students’ participation in the exercises, while at the
same time refining and expanding their critical thinking skills. This will be

achieved through classes, interactive tutorials and by considering type of
simple experiments involving some sampling activities that are interesting to
the students.




Student Workload (SWL)

LRI a5 Jaal)

Jeadl) A QlUall K il o) Jaal)

Structured SWL (h/sem) 144 Structured SWL (h/w) 10
Jiadl) P Qldall alaiial) il ) Jaadl Le sand allall aliiall wl Al Jasl)
Unstructured SWL (h/sem) 156 Unstructured SWL (h/w) 3
Jaaill IS allall alsiiall el al) Jaal) Lo pauad allall il e oasd 5l Jaall
Total SWL (h/sem) 300

Module Evaluation

Ll ) 52Lal)
As Tlrrnnsélr\lu Weight (Marks) Week Due Rele\(f)alitcigla;‘mng

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)
< ) = gy E\.@.’\A\

Week

Material Covered

Week 1

The basic properties of a mixture of air and water vapor: components of atmospheric air,
general equation of gases, Dalton’s law of partial pressures, saturated vapor pressure, water
vapor pressure in moist air, relative humidity, moisture content, humidification percentage,

dew point, enthalpy, The psychometric scheme and adaptation processes: a general
explanation of the psychometric chart and the basis for its construction

Week 2

Sensible cooling, sensible heating, dehumidification, humidification by water injection,
adiabatic humidification, humidification efficiency, humidification by constant wet bulb
temperature, contact factor, and bypass factor.

Week 3

Humidification by steam injection, adiabatic air mixing, cooling and dehumidification with
reheating, preheating with humidification and reheat.

Week 4

Air mixing and adiabatic humidification with reheating, summer cycle and winter cycle,
practical applications for the case of summer, and practical applications for the case of
winter.




Week 5

Comfort and internal conditions: Metabolism and human comfort, body mechanics in heat
transfer and thermoregulation, metabolic rate, clothing, the effect of the environment on
human comfort, other factors affecting human comfort, and selection of internal conditions.

Week 6

Climate and external conditions: climate, wind, local winds, dew formation, seasonal
temperature change, seasonal humidity change, meteorological measurements, seasonal
change of the psychometric condition of the external outdoor conditions, selection of external
conditions (the three methods).

Week 7

Selection of supplied air conditions: removal of sensible heat, specific heat capacity of
moisture air, removal of latent heat, inclination of the sensible heat ratio line, heat generated
by fan motors, waste reheating, selection of appropriate air supply conditions

Week 8

Refrigerants, types of old and modern refrigerants, side effects of refrigerants on the ozone
layer and global warming, secondary refrigerants, concept of refrigeration: uses of
refrigeration and refrigeration methods, second law of thermodynamics, heat pump, reverse
Carnot cycle, simple vapor compression cycle, simple vapor compression cycle parts.

Week 9

Mathematical analysis of the simple vapor compression cycle, the factors affecting the
performance parameter of the vapor compression cycle (the impact of suction temperature,
the impact of condensation temperature, the impact of sub-cooling, the impact of
superheating, and the impact of pressure losses).

Week 10

Theoretical vapor compression cycle and its comparison with the real one, Improving the
vapor compression cycle, Using flash tank, Supercooling of refrigerant.

Week 11

Multistage compression: flash gas removal, intercooler, one evaporator and one compressor,
two evaporators and one compressor, two compressors and one evaporator.

Week 12

Multi-stage compression: two compressors and evaporators, multi-stage compression with
several types of intercooling (water intercooler, liquid flash intercooler, flash gas intercooler)

Week 13

Vapor Compression refrigeration cycle components: compressors type, positive displacement
compressors, reciprocating compressors, volumetric efficiency, mechanical efficiency, rotary
compressors, screw compressors, scroll compressors, centrifugal compressors.

Week 14

Condensers, evaporators, and cooling towers

Week 15

Expansion tools, accessories for vapor compressor cooling system.

Week 16

The preparatory week before the final Exam

Delivery Plan (Weekly Lab. Syllabus)
D8Rl e ) zleiall

Week

Material Covered




Week 1 Air velocity measuring devices - measuring air velocity using a Petot tube and a manometer.
Week 2 Applications to the air properties Psychometric Chart.
Week 3 Sensible cooling
Week 4 Sensible heating
Week 5 Dehumidification process
Week 6 Air Humidification by Direct Injection of Water Drops
Week 7 Humidify the air with a jet of steam
Week 8 Air mixing process
Week 9 Cooling and dehumidifying with reheating
Week 10 Preheating, cooling and dehumidifying with reheating
Week 11 Mixing and adiabatic saturation with reheating
Week 12 Theoretical calculations for compressor performance
Week 13 Condenser calculations for vapor compression cycle
Week 14 Calculations of capacity and performance factor for vapor compression cycle
Week 15 Calculations of the coefficient of performance for the real vapor comprssion cycle
Learning and Teaching Resources
w‘)dﬂb elzﬂ\ JJLAAA
Text Available in the
Library?
Jan F. Kreider, Peter S. Curtiss " Heating and cooling of
Required Texts Building" Mc Graw Hill, 2000 Yes
ASHRAE, Fundamental . 1997.
Sapali, S.N., 2009. ”Refrigeration and air conditioning”.
Recommended Texts PHI Learning Pvt. Ltd. No
Websites




MODULE DESCRIPTION FORM
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Module Information
a_\u\).\]\ salall QLA}SM

Module Title Strength of Materials Module Delivery
Module Type C [J Theory
Module Code MPAC206 Lecture
Lab
ECTS Credits 11 [] Tutorial
[] Practical
SWL (hr/sem) 275 (] Seminar
Module Level 2 Semester of Delivery 4

Mechanical Power

Administering Department Eng. Dep. College TCB
Module Leader HAITHAM T YAHYA e-mail Haithamyahya@mtu.edu.iq
Module Leader’s Acad. Title Ass. Lecturer Module Leader’s Qualification M.Sc.
Module Tutor Name (if available) e-mail E-mail
Peer Reviewer Name Ammar A.h e-mail Drammar@mtu.edu.iq
Hussain
SR Corgg?e“ee BETOVES 10/06/2023 | Version Number 1.0
Relation with other Modules
6 AY) Laual ) 3l sall pe 28Dl
Prerequisite module MPAC108 Semester L1-S2
Co-requisites module None Semester

a5 )W)l ginall 5 aledll =il 5 Al all 5ol Cilaa

Module Aims, Learning Outcomes and Indicative Contents

Module Aims

Jon) Al saladl Calaal

This course is the foundation to many advanced techniques that allow

engineers to design machine components, mechanisms, predict failure and



mailto:Haithamyahya@mtu.edu.iq
mailto:Drammar@mtu.edu.iq

understand the physical properties of materials. Mechanics of Materials gives
the student basic tools for stress, strain and deformation analysis. Methods for
determining the stresses, strains and deformations produced by applied loads
are presented. Engineering design concepts are integrated throughout the
course.

Module Learning
Outcomes

Al 5l salall lesl) s e

1.To apply the formal theory of solid mechanics to calculate forces,
deflections, moments, stresses, and strains in a wide variety of structural
members subjected to tension, compression, torsion, bending, both individually
and in combination, including :
e axially loaded bars
e components in pure shear
e circular shafts in torsion
e beams in bending
e thin-walled pressure vessels
2. Determine the stresses and strains in members subjected to combined
loading and apply the theories of failure for static loading
3. To determine principal stresses and angles, maximum shearing stresses and
angles, and the stresses acting on any arbitrary plane within a structural
element.
4. Analyze slender, long columns subjected to axial loads

5. Determine the deflections and rotations produced by the flexural loading.
9.

Indicative Contents
LaLa LY il siaall

Indicative content includes the following.
Give the students information about
stress and strain, [12 hrs]
Thermal stress, [12 hrs]

Thin Walled stress torsion, [12 hrs]
Thin Walled Torsion, [12 hrs]
Shear force and bending moment diagram, [12 hrs]
complex stress , [12 hrs]

Mohr's circle. [12 hrs]

Sum. 7*12=84
with lab. Part test for
tensile, [4 hrs]
impact, [4 hrs]
hardness , [4 hrs]
creep , [4 hrs]
compression, [4 hrs]
bending , [4 hrs]
buckling , [4 hrs]
torsion [4 hrs]
sum.4*8=32




TOTAL Structured SWL (h/sem)=84+32=116

Learning and Teaching Strategies

palail) 5 alatl) il i

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

SIS through classes, interactive tutorials and by considering type of simple

experiments involving some sampling activities that are interesting to the
students.
Student Workload (SWL)
Ll ol Jaal
Structured SWL (h/sem) 116 Structured SWL (h/w) 3
Jeaill JD& Gl alaiall ad 5 Jaall Lo sand Ll il al 5l Jaall
Unstructured SWL (h/sem) 159 Unstructured SWL (h/w) 9
Jaadll JOa Qlall alaiial) yie o) Al Jasl) e sl Qlall aliind) je ol ) Jaal)

Total SWL (h/sem) 275

Jomdl) I LU ISl Jaa

Module Evaluation
Al 3l 3ol

As Tlrrrrllsélr\lu Weight (Marks) Week Due Rele\(l)aélttclgr?ermng

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 pual) il
Week Subject
1 Introduction to strength of materials

Simple stress and Strain




Compound Bars

Thermal stresses

Shearing force and bending moment diagrams

Slope and deflection of beams

Shear stresses in beam

3

4

5

6 Bending of beam
7

8

9

Torsion of shaft

10 Thin cylinders and shells
11 Complex stresses
12 Mohr's stress circle
13 Buckling of column
14 Strain Energy
15 Theories of Elastic failure
Week 16 Preparatory week before the final Exam

Delivery Plan (Weekly Lab. Syllabus)

oAl e gl Zleiall
Week No. Material vocabulary
1-2 Tensile
3-4 Torsion
5-6 Impact
7-8 Hardness
9-10 Effect of heat treatment on steel hardness
11-12 Bending
13-14 Compression
15 Buckling

Learning and Teaching Resources
LH_)ﬂ\} ?L_"d\ JJLAAA

Available in the

Text Library?
1. Mechanics of materials By Hearn
Recommended 2. Mechanics of materials By Dean Updike
3. Mechanics of materials By R.C. Hibbeler No

Texts 4. Mechanics of materials By F.P. Beer

5. Mechanics of materials By Goodno and Gere

MODULE DESCRIPTION FORM

s al) 33Lel) iy 3

Module Information
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Module Title Computer Applications 1 Module Delivery
Module Type S (] Theory
Module Code MTU1005 Lecture
Lab
ECTS Credits 3 [ Tutorial
[ Practical
SWL (hr/sem) 75 [ Seminar
Module Level 2 Semester of Delivery 4

Administering Department

Mechanical Power

Eng. Dep. College TCB

Relation with other Modules
AV Al )l ) sall pa A8

Prerequisite module None Semester

Co-requisites module None Semester

Module Aims, Learning Outcomes and Indicative Contents
L8 )Y il ginall 5 aledil il 5 dpual all 3alall il

Module
Aims

The module aims to:
1. Security and Networking:
o Understand the basic concepts and components of computer networks.
o Gain knowledge of network security principles and threats.
o Develop skills in network troubleshooting and problem-solving.
2. E-Commerce:
o Familiarize with the concepts and services of electronic banking.
Understand the different modes of online banking, such as ATM, debit cards,
phone banking, SMS banking, and mobile banking.
3. Computer Troubleshooting:
Develop the ability to identify and solve common hardware and software issues
faced by computer users.
Learn basic troubleshooting techniques and tools for diagnosing and resolving
computer problems.
4. Introduction to Al:
e Understand the definition and history of artificial intelligence.
o Explore the various Al techniques and approaches.
o Recognize the challenges and ethical considerations in Al

Module
Learning

1. Security and Networking:
o Understand the basic concepts of computer networks and their components




Outcomes

Gain knowledge of network security principles and be able to identify network
threats
Develop troubleshooting skills to diagnose and resolve network issues
2. E-Commerce: Comprehend the concepts and services of electronic banking, including
online banking, ATM, debit cards, phone banking, SMS banking, and mobile banking
3. Computer Troubleshooting:
Ability to identify and solve common hardware and software problems
encountered by computer users
Demonstrate proficiency in using basic troubleshooting techniques and tools
4. Introduction to Al:
Define and explain the concept of artificial intelligence
o Understand the history and evolution of Al
Explore various Al techniques and approaches
Recognize the challenges and ethical considerations in Al development and
deployment
5. Alin Our Daily Lives: Understand the applications of Al in smartphones and
virtual assistants
6. Applications of Al: Identify and analyze the use of Al in various domains, such
as education, healthcare, finance, transportation, marketing, and advertising
7. Aland Society:
Examine the social, international, and future implications of Al
Understand how Al affects human society and the future of humanity
8. Ethical Challenges in Al: Identify and discuss the ethical considerations in Al,
including privacy, surveillance, and the impact on the job market
9. The Future of Al: Explore future trends and emerging technologies in the field of
artificial intelligence.

Indicative
Contents

The indicative contents for the Computer Application module may include:
1. Security and Networking: [4 hrs.]
e What is a network?
e Types of networks.
Basic network components.
Network security basics.
Understanding network threats.
e Network troubleshooting.
2. E-Commerce: [4 hrs.]
Concepts of electronic banking services.
e Online banking.
e ATM and debit card services.
e Phone banking.
e SMS banking.
e Electronic alert.
e Mobile banking.
3. Computer Troubleshooting: [4 hrs.]
Identifying and solving common hardware and software problems that computer
users encounter.




Basic troubleshooting techniques and tools for diagnosing and resolving issues.
4. Introduction to Al: [4 hrs.]
e Definition of AL
e History of Al
e Al techniques and approaches.
e Challenges and ethical considerations in Al
5. Alin Our Daily Lives: [4 hrs.]
e Al in smartphones and virtual assistants like Siri or Google Assistant.
6. Applications of Al: [4 hrs.]
e Education.
e Healthcare.
e Finance.
e Transportation.
e Marketing.
e Advertising.
7. Al and Society: [4 hrs.]
e How Al affects social, international relations.
e Al and the future of humanity.
8. Ethical Challenges in Al: [4 hrs.]
e Al ethics.
e Privacy and surveillance.
e The impact of Al on the job market.
9. The Future of Al: [4 hrs.]
e Future trends in AL
e Recent research and emerging technologies

Learning and Teaching Strategies

aabill 5 alal) Cilial iad

Strategies

The learning and teaching strategies employed in the computer application
content that will be used :.
1. Lectures: Lectures serve as the primary mode of content delivery, where
instructors present key concepts, theories, and techniques. Lectures may
include visual aids, examples, and demonstrations to enhance
understanding and provide real-world context.
2. Interactive Discussions: Interactive discussions encourage student
participation and facilitate deeper understanding of the material. Students
are encouraged to ask questions, share their insights, and engage in
discussions on specific topics or problem- solving strategies.
3. Case Studies and Real-world Applications: Case studies and real-world
applications demonstrate the relevance of mathematics in various fields.
Students analyze and solve mathematical problems based on real-life
scenarios, enabling them to connect theoretical concepts with practical
applications.
4. Computer-based Learning: Computer-based learning resources, such as




5.

6.

online tutorials, interactive simulations, and mathematical software, are
utilized to enhance students' understanding and proficiency in applying

mathematical techniques.

Group Projects: Group projects promote teamwork, communication, and
problem- solving skills. Students work collaboratively on mathematical
projects or research assignments, allowing them to explore advanced

topics or applications of mathematics.

Self-directed Learning: Students are encouraged to take responsibility for
their learning by engaging in self-directed study. This may involve
reading recommended textbooks, exploring additional resources, and

practicing problem-solving independently.

7. Assessments: Regular assessments, including quizzes, tests, and
assignments, evaluate students' understanding and application of
mathematical concepts. These assessments provide feedback and help

track progress throughout the module.

Student Workload (SWL)
Al s pall Jas
Structured SWL (h/sem) 75 Structured SWL (h/w) 4
Unstructured SWL (h/sem) 15 Unstructured SWL (h/w) 6
Total SWL (h/sem) 75
Module Evaluation
Al all Ll s
Time/Nu . Relevant Learning
As mber Weight (Marks) Week Due Outcome
Formati Quizzes 2 10% (10) 1-5 LO#1,2,8and 9
as‘;essmevrft Assignments 1 10% (10) 7-10 LO#3,4,6and 7
Seminar 1 10% (10) 12-13 LO#1-14
Summative | Midterm Exam 1 10%(10) 14 LO#5
assessment Final Exam 2 hours 10% (10) 7 LO#1-7
Total assessment 100% (100 Marks)
skl e sl #leiddISyllabus) (Weekly Plan Delivery
Material Covered
Week 1 Security and Networking: What is a network? Types of networks, basic network
components, network security basics, network troubleshooting.




E-Commerce: Concepts of electronic banking services, including online banking, ATM

Week 2 and debit card services, phone banking, SMS banking, electronic alert, and mobile
banking.
Computer Troubleshooting: Identifying and solving common hardware and
Week 3-4 software problems that computer users encounter, including basic troubleshooting
techniques and tools.
Week 5-6 Introduction to Al: Definition of Al history of Al, Al techniques and approaches,
challenges and ethical considerations.
Week 7 Review and Mid Exam
Week 8-9 Al in Our Daily Lives: Al in smartphones and virtual assistants like Siri or Google
Assistant.
Week 10-12 Applications of Al: Education, healthcarq, .ﬁnance, transportation, marketing, and
advertising.
Week 13 Al and Society: How Al affects social, international relations, and the future ofhumanity.
Week 14 Ethical Challenges in AlI: Al ethics, privacy, surveillance, and the impact of Al on thejob
market.
The Future of Al: Future trends in Al recent research, and emerging technologies.
Week 15 Final Exam
Delivery Plan (Weekly Lab. Syllabus)
il e ) zleal)
Week Material Covered
Week 1 Introduction to Networking
Setting up a basic network using routers and switches
Identifying different types of networks (LAN, WAN, etc.)
Overview of network components (cables, connectors, etc.)
Week 2 Network Security Basics
Implementing basic security measures (firewalls, antivirus)
Conducting a risk assessment for a sample network
Exploring network security tools and software
Week 3 E-Commerce Services
Simulating online banking transactions
Setting up an ATM simulator
Exploring mobile banking applications
Week 4 Computer Troubleshooting Techniques

Hands-on troubleshooting of common hardware issues
Software troubleshooting exercises using diagnostic tools
Documenting troubleshooting procedures




Week 5

Introduction to Al
- Exploring Al development environments (e.g., TensorFlow, PyTorch)
- Basic programming exercises in Al (e.g., simple algorithms)
- Discussion on the ethical considerations of Al

Week 6

Al in Daily Life
Analyzing the functionality of virtual assistants (Siri, Google Assistant)
- Creating simple Al-based applications (chatbots, etc.)
- Evaluating user interactions with Al technologies

Week 7

Applications of Al
- Case studies on Al applications in healthcare and finance
Developing a simple Al model for a specific application (e.g., predictive analysis)
Group discussions on marketing and advertising with Al

Week §

Al and Society
Research project on the societal impact of Al technologies

- Group presentations on international relations affected by Al
- Discussion on the future implications of Al

Week 9

Ethical Challenges in Al
Debating ethical scenarios related to Al applications
- Analyzing case studies of Al ethics violations
Discussing privacy issues and surveillance implications

Week 10

The Future of Al
- Researching recent advancements in Al technologies
Group projects on emerging technologies in Al
- Presentations on future trends and predictions in Al

Week 11

Review and Mid Exam
- Review of key concepts and practical skills learned
Mock exam scenarios and feedback sessions
- Q&A sessions to clarify any doubts

Week 12-15

Preparatory Week for Final Exam
Comprehensive review of all topics covered in the course
Final project presentations
Discussion on exam strategies and key focus areas

Learning and Teaching Resources

adely bl yolian

Available
in the
Library?

Text

Require
dTexts

Banafa A. Introduction to Artificial Intelligence (AI). CRC Press; 2024May
13.




Recommend
ed Texts

1. Stallings, W. (2013). Network Security Essentials: Applications and
Standards. Pearson.
2. Forouzan, B. A. (2007). Data Communications and Networking.
McGraw-Hill Education.
3. Kurose, J. F., & Ross, K. W. (2016). Computer Networking: A Top-Down
Approach. Pearson.
4. Easttom, C. (2012). Network Defense and Countermeasures: Principles
and Practices. Pearson IT Certification
5. Laudon, K., & Traver, C. (2020). E-Commerce 2020: Business,
Technology, Society. Pearson.
6. Chaffey, D. (2015). Digital Business and E-Commerce Management:
Strategy, Implementation and Practice. Pearson Education.
7. Turban, E., & Volonino, L. (2012). Information Technology for
Management: Advancing Sustainable, Profitable Business Growth.
Wiley.
8. Mishra, A., & Gupta, A. (2018). Electronic Banking in India: Issues and
Challenges. SSRN.
9. Andrews, J. (2019). A+ Guide to IT Technical Support (Hardware and
Software). Cengage Learning.
10. Meyers, M. (2020). CompTIA A+ Certification All-in-One Exam Guide.
McGraw-Hill Education.
11. Beisse, F. (2015). A Guide to Computer User Support for Help Desk and
Support Specialists. Cengage Learning.
12. Norton, P. (2007). Peter Norton's Complete Guide to Windows
Troubleshooting. Sams Publishing.
13. Russell, S., & Norvig, P. (2020). Artificial Intelligence: A Modern
Approach. Pearson.
14. Kautz, H., & Ghallab, M. (2014). Artificial Intelligence: Foundations of
Computational Agents. Cambridge University Press.
15. Marr, B. (2020). The Future of Artificial Intelligence in Business. Wiley.
16. Obermeyer, Z., & Emanuel, E. J. (2016). Predicting the Future — Big
Data, Machine Learning, and Clinical Medicine. New England Journal of]
Medicine.
17. Bostrom, N. (2014). Superintelligence: Paths, Dangers, Strategies.
Oxford University Press.
18. Tegmark, M. (2017). Life 3.0: Being Human in the Age of Artificial
Intelligence. Knopf.
19. Russell, S., & Norvig, P. (2020). Artificial Intelligence: A Modern
Approach. Pearson.
20. Walsh, T. (2018). 2062: The World That AI Made. Macmillan.
21. Schwab, K. (2016). The Fourth Industrial Revolution. World Economic
Forum.
22. Russell, S., & Norvig, P. (2020). Artificial Intelligence: A Modern
Approach. Pearson.
23. Goodfellow, 1., Bengio, Y., & Courville, A. (2016). Deep Learning. MIT




Press.
24. Bostrom, N. (2014). Superintelligence: Paths, Dangers, Strategies.
Oxford University Press.
25. Tegmark, M. (2017). Life 3.0: Being Human in the Age of Artificial
Intelligence. Knopf.
26. Silver, D., et al. (2018). A general reinforcement learning algorithm that
masters chess, shogi, and Go through self-play. Science, 362(6419),
1140-1144.
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Module Information
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Module Title English 2 Module Delivery

Module Type S Theory

Module Code MTU1003 [ Lecture

[] Tutorial

ECTS Credits 2 [] Practical

SWL (hr/sem) 50 [] Seminar
Module Level 2 Semester of Delivery 4

Administering Department

Mechanical Power

Eng. Dep. College TCB

Relation with other Modules
G AV Ll )l sal) e 28Dl

Prerequisite module MTU1002

Semester L1,S1

Co-requisites module None

Semester

Module Aims, Learning Outcomes and Indicative Contents

ALE V)l ginall 5 aladill il 5 dpuad all 3alall il

Module Aims

Jaud Al salal) Calaal

The goal is to study English language and gain knowledge of it as benefit
engineers in general, and to develop speaking skills and understand its basic
rules taking the way to the acquisition of the ability to use technical key words
in their work and the capability of communicating with other engineers




correctly

Module Learning

Outcomes ] ] ] o )
Developing speaking skills and understanding its basic rules to take the way to

the acquisition of the ability to use technical keywords in their work and the

capability of communicating with other engineers correctly .

a5l alall olal) il jie

Indicative Contents . . .

2l ) L il and sequential manner for a period of four years, starting from the first stage,

O such as interrogative, negative, formation of sentences, parts of speech, and
others.

Through the prepared syllabus, the student acquires the ability to understand
grammar English language through weekly lectures and classes in a gradual

Learning and Teaching Strategies

pabeill 5 alail) Cilal ind

the students.

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

Student Workload (SWL)
Gl 5 sl
Structured SWL (h/sem) 44 Structured SWL (h/w) 6
Sl JY& Ul alsiall gl jal) Jaal Lo saud Gl alial) sl ) Jaal
Unstructured SWL (h/sem) 6 Unstructured SWL (h/w) 6
dhadll JOa Qllall alaiial) ye ol yall Jaal) Le ol Ul Akl ye ol yall Jaal)
Total SWL (h/sem) 50
Geaaill I3 (lUall ASH o 5l sl
Module Evaluation
L)yl 52Lall i
Time/Nu . Relevant Learning
As mber Weight (Marks) Week Due Outcome
Formative Quizzes 2 10% (10) 5,10 LO#1,2,10and 11
assessment Assignments 2 10% (10) 2,12 LO#3,4,6and 7




Report 1 10% (10) 13 LO#5,8and 10
Summative | Midterm Exam 2 hr 20% (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 zlgiall

Week Material Covered
Week 1 Revision, vocabulary and comprehension
Week 2 Present continuous, comparative and superlative adjective, vocabulary.
Week 3 Time clauses, this and that, vocabulary and comprehension.
Week 4 If clauses, vocabulary and comprehension
Week 5 This and that, expletive there, prepositions
Week 6 Past perfect, past perfect continuous , vocabulary and comprehension
Week 7 Relative pronouns, relative clauses
Week 8 Past perfect, Past perfect continuous, vocabulary and comprehension
Week 9 Used to, Infinitives, passive voice
Week 10 Passive voice, coordinating conjunctions, subordinating conjunction
Week 11 Future perfect, future perfect continuous, vocabulary and comprehension
Week 12 Writing a composition, comprehension
Week 13 Technical English (1), Keywords, English use
Week 14 Revision
Week 15 Final Exam
Learning and Teaching Resources
o Jdﬂ\ 9 elzﬂ\ JJLAAA
Text Available in the
Library?
Required Texts Headway plus for pre intermediate Yes
Recommended Texts Any Grammar and comp'rehenswn for technical No
learning
Websites
MODULE DESCRIPTION FORM
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Module Information
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Module Title Arabic 2 Module Delivery




Module Type B Theory
Module Code MPAC210 - Lecture
[J Lab
ECTS Credits 2 [ Tutorial
[ Practical
SWL (hr/sem) 50 [ Seminar
Module Level 1 Semester of Delivery 4
. Mechanical Power

Administering Department Eng. Dep. College TCB
Module Leader Aseel Ghazi Ibrahim e-mail Asilaljanabi2020@gmail.com
Module Leader’s Acad. Title Assist Lecturer Module Leader’s Qualification Msc
Module Tutor NA e-mail

Peer Reviewer Name Dr. Ali Khadum e-mail dr.ali.kadhim@mtu.edu.iq
Jawad
SEEILG (COMTEES Ayeel 20/6/2023 | Version Number 1.0
Date
Relation with other Modules
AV Al )l ) sall e A8
Prerequisite module NA Semester
Co-requisites module NA Semester

Module Aims, Learning Outcomes and Indicative Contents
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Indicative Contents
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Student Workload (SWL)

LRI a5 Jaal)

Structured SWL (h/sem) Structured SWL (h/w)
Jadll P& QlUall alaiiall ol Al Jeal) Le sl allall plaiiall ol Al Jeal)
Unstructured SWL (h/sem) Unstructured SWL (h/w)
Seaill DA QU plidll e aad pall Jaal Lo sl Ll aliidl e il 3 Jaall

Total SWL (h/sem)
Juadl) JO& QIR ISl 51 Jas

Module Evaluation
Aol 20 30l oy
Time/ . Week Relevant Learnin
As Number DS (k) Due Outcome ¢
Quizzes 3 15% (15) 5,10, 13 LO#1,5,and 11
Formative Assignments 3 15% (15) 2,11, 14 LO#3,6and 12
Assessment | Projects / Lab.
Report 1 10% (10) 14 LO#1-13
Summative | Midterm Exam 2 hours 10% (10) 7 LO#1-7
Assessment Final Exam 3 hours 50% (50) 16 All
Total assessment 100%
(100 Marks)

Bl £ ) Zlgal)
Delivery Plan (Weekly Syllabus)
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Learning and Teaching Resources
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Text Available in the
X Library?
Required Texts o (el il Jad) adlail) 351 55 (e daanall ) Ay jadl Aal 4 5l Yes
Recommended Texts o S aldl Jimld ) giCall Jf ) e, No
Websites The Collage E-Library
MODULE DESCRIPTION FORM
:Lu.n\)ﬂ\ salall (&ag CJ)A.}
Module Information
:\.\M\Jﬂ\ salall QLA)SM
Module Title Engineering and Numerical Analysis Module Delivery
Module Type S Theory
Module Code MPAC300 — Lecture
(] Lab
ECTS Credits 4 [] Tutorial
[] Practical
SWL (hr/sem) 100 [ Seminar
Module Level 3 Semester of Delivery 5
. Mechanical Power
Administering Department Eng. Dep. College TCB
Relation with other Modules
6 AY) Laual ) 3l sall pe 28Dl
Prerequisite module MPAC200 Semester L2-S1
Co-requisites module None Semester

Module Aims, Learning Outcomes and Indicative Contents

a5 )W)y ginall 5 aledll =il 5 dasd ) 5ol Calaa




Module Aims

Fau) all saldl Calaal

This course aims to provide a good knowledge to the students about the

Engineering and numerical analysis with understand the basis of solutions and

their application in different branches of engineering / mechanical, material,
Civil and power.

Module Learning
Outcomes

Aol pall 3alall alasl) s j3a

10. Understand the methods of solutions for first, second and high orders
differential equations and their engineering applications.
11. Understand the types and method of solution for Fourier Series and
their engineering applications.
12. Understand the methods of solution by Laplace transformation and their
applications.
13. Understand the methods of solution for partial differential equation and
their engineering application.
14. Understand the numerical methods for solving linear and non-linear
equations and their engineering applications.
15. Understand the numerical methods for solving the differential equations
and their engineering applications.

Indicative Contents
al Y1 ey giall

Indicative content includes the following.

Give the students information about :
Differential Equations. First, 2nd and, Higher Linear Order Differential
Equations, [12hrs]

Fourier series, [10hrs]

Laplace and Laplace Inverse transformation, [12hrs]
Euler equation, [10hrs]

Runge-Kutta method, [10hrs]
interpolation, [10hrs]
iteration, [10hrs]
partial Differential Equations[13hrs]

TOTAL Structured SWL (h/sem)=87

Learning and Teaching Strategies

padail) 5 alatl) il 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)
Gallall ol 3l Jaal
Structured SWL (h/sem) 27 Structured SWL (h/w) 6.0
Jaaill I8 Callall dsiall s jall Jaal Lieganad allall daial) al all Jaal) -
Unstructured SWL (h/sem) 13 Unstructured SWL (h/w) )
Saadll J3A Ul iy asd ) Jasl) Lo gaad alUall i) e ol 3l Jasl)

Total SWL (h/sem)

ol J3a LY Il Jan 200
Module Evaluation
Al ) L) s
As Tlrrnngélr\lu Weight (Marks) Week Due Rele\glélttcl(;;cnaernmg
Quizzes 2 15% (10) 5,10 LO#1,2,10and 11
Formative Assignments 2 15% (10) 2,12 LO#3,4,6and 7
assessment | Projects / Lab. 0 0% (10) 0
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 pual) il
Week Subject
1 First order differential equations, Special cases of first order D.E and their engineering
applications.
2 Second order linear equation with constant coefficients and their engineering applications.
3 High order linear differential equations , Integral operators and their engineering
applications.
4 Fourier series, even and odd functions and their engineering applications.
5 Gamma Function and integral solution.
6 Laplace transformation, Inverse Laplace transformation, Laplace transformation to solution
for differential equations and their engineering applications.
7 Partial differential equations, solution by separation method and their engineering




applications.

8 Nonlinear equations solution, Simple Iteration, Newton-Raphson, finite difference methods.

9

Solution of simultaneous linear equations, Direct and Indirect methods

10

Interpolation by Lagrangian and Newton methods.

11

Curves fitting analysis by Newton method.

12

Numerical integration, complex numerical integration and their applications.

13

Numerical method to solve partial differential equations by separation method.

14 Numerical method to solve differential equations by Rang-Kotta and Power series.

15 Numerical method to solve differential equations by exponential equations. method

Week 16

Preparatory week before the final Exam

Learning and Teaching Resources
U“‘:’)Jﬂ‘} ela.\l\ )JLAA

Text

Available in the
Library?

Recommended
Texts

1- Advanced Engineering Mathematics, Erwin
Kreyszig, John Wiley & Sons, Inc.

2- Advanced Engineering Mathematics, Peter V.

O’Neil, Thomson Brooks/Cole
3- Advanced Engineering Mathematics, A.B.
Mathur & V.P. Jaggi, Khanna Publishers
4- Advanced Engineering Mathematics, Wyle
Barrett /fifth edition.
5- Numerical Methods for Scientists and
Engineers, R.w. Hamming knowledge.

6- Numerical Analysis, Richard L. Burden & J.

Douglas Faires.
7- Introduction to Numerical Analysis, F.B.
Hildebrand.

no

MODULE DESCRIPTION FORM
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Module Information
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Module Title

Computer Applications 2 Module Delivery

Module Type

S

[ITheory




Module Code MPAC301 Lecture
: Lab
ECTS Credits 3 7 Tutorial
e 75 [ I Practical
L) [ ] Seminar
Module Level Semester of Delivery 5
e Mechanical Power
Administering Department Eng. Dep. College TCB
Relation with other Modules
6 AY) Laual ) 3l sall pe 38Dl
Prerequisite module MTU1005 Semester L2,S2
Co-requisites module None Semester

Module Aims, Learning Outcomes and Indicative Contents
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Indicative Contents
LaLa LY il siaall

Gladll g i) Caliaal
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Learning and Teaching Strategies

palail) 5 alatl) il i

Cosiigll 8 Aalall Ll e o ) e dyailat il o2 o guilall Gl iida

laal) .LJ‘J
Strategies https://youtu.be/F _zgHo-T8mg
Student Workload (SWL)
Ll ol ) Jaal
Structured SWL (h/sem) 60 Structured SWL (h/w) 6
Jeaill JD& Gl alaiall ad 5 Jaall Lo sand Ll il al 5l Jaall
Unstructured SWL (h/sem) 15 Unstructured SWL (h/w) )
Jaadll JOa Qlall alaiial) yie o) Al Jasl) e gl Qlall aliindd) je ol ) Jaall

Total SWL (h/sem) 75
Juaill I8 llall KUl ) Jasl)
Module Evaluation
:LIM\JJM salall ﬁ..gsi
As Tlgsélju Weight (Marks) Week Due Rele‘gf:;{;fﬂimmg
Quizzes 2 10% (10) 4,10 LO#1,2.10and 11
Formative Assignments 2 10% (10) 2,13 LO#3,4.6 and 7
assessment | Projects / Lab. 1 10% (10) Continuous
Report 1 10% (10) 14 LO# 5,8 and 10
Summative | Midterm Exam 2 hr 10% (10) 7 LO# 1-7
assessment Final Exam 2 hr 50%(50) 16 ALL
Total assessment 100%(100 Marks)
Delivery Plan (Weekly Syllabus)
slenll e ¥l gl
weeks Material Covered
1 Fasteners ( screw —washer —nut)



https://youtu.be/F_zgHo-T8mg

2 Shaft Generator(cylinder —gear —thread-wrench)

3 Spur Gear & Groove

4 Retaining Rings

5 Keys( 4 types of keys)

6 Roller Bearings( single & double)- Plain Bearings

7 Drill Bushings( headless & headed)

8 Seals

9 Springs( compression ,extension

10 storsion Belleville )

11 Shaft Break

12 Moment of Inertia for steal shapes (nine types)

13 Shaft Calculations

14 Deflection Line

15 Bearing Calculation

Learning and Teaching Resources
um..)ﬂ\} ‘J’.ﬂ\ JJLAAA
Text Available in the
Library?
. 1-Engineering Design and Graphics with Mechanical
Required Texts Desktop 5.0 (book) no
Recommended 2-Learning Mechanical Desktop Release 4(book) No
Texts 3- ASTM standardizes
4-Mechanical Desktop (book)
Websites https://www.autodesk.com/
MODULE DESCRIPTION FORM
LSSl <l ) i) g AlSall Ay Hlai Bale Cla g 23 g
Module Information
ﬂu‘)ﬂ\ 3alall uLA)L.A

Module Title Theory of Machine and Vibrations Module Delivery
Module Type C [ Theory
Module Code MPAC302 Lecture




ECTS Credits 5 Lab
[ Tutorial
SWL (hr/sem) 125 n Pract'lcal
[J Seminar
Module Level 3 Semester of Delivery 5
. Mechanical Power
Administering Department Eng. Dep. College TCB

Relation with other Modules
AV Al )l ) sall pa A8

Prerequisite module

Semester

Co-requisites module

None Semester

Module Aims, Learning Outcomes and Indicative Contents

L8 V)l ginall 5 aleil il 5 dpusd all salall Ciloal

Module Aims

10. To identify and enumerate different link based mechanisms with basic
understanding of motion.
11. To understand and illustrate various power transmission mechanisms
using suitable method.
12. The knowledge of this subject is very essential for an engineer in
designing the various parts of a machine.

13. Vibration analysis is a process of looking for anomalies and monitoring
change from the established vibration signature of a system. The
vibration of any object in motion is characterized by variations of

amplitude, intensity, and frequency.
14. Vibration is highly applicable for investigating the operational
conditions and status of rotating machinery and structures. Vibrations
can be represented in different forms, including displacement, velocity
and acceleration.

Module Learning
Outcomes

Upon completion of the course, students should be able to:
1. Balance the rotating masses to reduce (or even eliminating) the
unbalanced forces and couples in a mechanical system.

2. Learn and understand how the motion can be transmitted by two or more

toothed wheels.




3. Learn that there are many types of governors and the main function of a
governor is to regulate the mean speed of an engine within certain limits,
when there are variations in the load.
4. The student will learn how the belts or ropes are used to transmit power
from one shaft to another by means of pulleys which rotate at the same
speed or at different speeds.
5. Learn to calculate the braking torque for different types of brake, and
learn how to dealing with the braking of a vehicle.
6. Learn general information about the cam, and also learn the type of
motion of follower.
7. Understand the engineering principles in mechanical system to identify.
8. Formulate and solve the problem of mechanical engineering.
9. Able to find the source of engineering problems in mechanical system
through research that includes identification, formulation, analysis, data
interpretation based on engineering principles.
10. Able to formulate the solution of engineering problem in mechanical
system by considering economy, safety, environment and energy
conservation.
11. Analyze mechanical vibration on 1 and 2 degree of freedom system.
12. Explain basic concept of free body diagram and vibration mathematics
model system.
13. Formulate movement equation and analyze vibration respond from
undamped and damped in free and forced excitation with various
excitation.

Indicative Contents

Indicative content includes the following.
Balancing of a Single Rotating Mass by a Single Mass Rotating in the Same
Plane,
balancing of a Single Rotating Mass by Two Masses Rotating in Different
Planes,
Balancing of Several Masses Rotating in the Same Plane Using Analytical and
Graphical Methods, Balancing of Several Masses Rotating in Different Planes.
[4 hrs]

Classification of Gears, Spur Gears, Velocity Ratio (Gear Ratio), Center to
Center Distance, Gear Trains, Velocity Ratio of Simple Gear Trains, Velocity
Ratio of Compound Gear Trains, Epicyclic Gear Trains, Simple Epicyclic Gear
Trains, Compound Epicyclic Gear Trains. [4 hrs]

Types of Governors, Watt Governor, Porter Governor, Proell Governor,
Hartnell Governor. [4 hrs]

Types of Belts, Types of Flat Belt Drive, Selection of Belt Drive, Velocity
Ratio of Open Belt Drive, Effect of Belt Thickness on Velocity Ratio, Slip of
the Belt, Velocity Ratio of a Compound Belt Drive, Length of Open and Cross
Belt, Ratio of Driving Tension for Flat Belts, Determination of Angle of




Contact for Open and Cross belt., Power Transmitted by a Belt, Centrifugal
Tension, Maximum Tension in the Belts, Initial Tension in the Belt, V — Belt
Drive and Rope Drive. [4 hrs]

Types of Brakes, Simple Block or Shoe Brake (Single and Double Block),
Band Brake (Simple and Differential Band Brake), Band and Block Brake, The
Braking of a Vehicle. [4 hrs]

Types of Followers, Nomenclatures for Cam Profile, Motions of the Follower,
Uniform Motion or Uniform Velocity of a Follower, Simple Harmonic Motion
of Follower, Uniform Acceleration and Uniform Retardation, Cam profile
construction. [4 hrs]

Basic concepts of vibration, Oscillatory motion, Second Order Differential
Equations with Constant Coefficients. [4 hrs]
Undamped Free Vibrations of Single degree of Freedom Systems, Torsional
Oscillation of Elastic Shafting, Energy Methods. [4 hrs]

Damped Free Vibrations of Single degree of Freedom Systems, Logarithmic
Decrement, Forced Vibrations of Undamped Single Degree of Freedom
Systems, Force Vibrations of Damped Single Degree of Freedom Systems,
Forced Angular Oscillations of Rigid Bodies. [4 hrs]

Influence of Frequency Ratio and Damping Factor on Steady State Response,
Force Transmission and Vibration Isolation. [2 hrs]

Natural Frequency of Transverse Vibrations of Shafts or Beams Under
Different Types of Loads and End Conditions, Natural Frequency of
Transverse Vibration of a System of Several Loads Attached to the Same Shaft
(Energy and Dunkerley's Methods). [2 hrs]

Whirling Speeds or Critical Speeds. [2 hrs]

Free Vibrations of Undamped Systems with Two Degree of Freedom. [2 hrs]
Free Vibrations of Damped Systems with Two Degree of Freedom. [2 hrs]
Forced Vibrations for Systems with Two Degree of freedom. [2 hrs]
Natural Frequency of Free Torsional Vibrations, Free Torsional Vibrations of a
Single Rotor System, Free Torsional Vibrations of a Two Rotor System. [ 2
hrs]

Free Torsional Vibrations of a Three Rotor System, Torsional Equivalent Shaft.
[2 hrs]

Learning and Teaching Strategies

aalail g alal) Cilinl i

Strategies

Assessment is based on hand-in assignments, written exam, Quizzes, Practical
testing.




Student Workload (SWL)

Ll yall Jas
Structured SWL (h/sem) 116 Structured SWL (h/w) 8
Unstructured SWL (h/sem) 9 Unstructured SWL (h/w) 1
Total SWL (h/sem) 125
Module Evaluation
Aol 20 30l oy
As Tlnr?ggju Weight (Marks) Week Due Rele\éalitcl(;;clgnmg
Quizzes 3 10% (10) 2,5,12 LO#1-15
Formative Assignments
assessment | Practical / Lab 2 20% (20) Continuous
Report / Lab 1 10% (10) 14 LO#1-7
Summative | Midterm Exam 2 hr 10% (10) LO#1-7
assessment Final Exam 3hr 50% (50) All
Total assessment 100% (100 Marks)
Delivery Plan (Weekly Syllabus)
.n;.d\Qﬁﬂ\&go\%&w\dsgjﬁucﬁ)m\gcwﬁﬂcwaﬂ
Week Material Covered
Balancing of Rotating Masses
Balancing of a Single Rotating Mass by a Single Mass Rotating in the Same Plane
Balancing of a Single Rotating Mass by Two Masses Rotating in Different Planes
Balancing of Several Masses Rotating in the Same Plane
(a) Analytical Method
Week 1 (b) Graphical Method
Basic concepts of vibration
Oscillatory motion.
(a) Harmonic motion.
(b) Periodic motion.
Vibration terminology.
Balancing of Several Masses Rotating in Different Planes
Solve Problems.
Second Order Differential Equations with Constant Coefficients.
Week 2 Solve Problems.
Undamped Free Vibrations of Single degree of Freedom Systems.
(a) Simple Harmonic Oscillation (Equilibrium Method).
(b) Angular Oscillations of Rigid Bodies.




Torsional Oscillation of Elastic Shafting.
Solve Problems.

Week 3

Classification of Gears
Spur Gears
Velocity Ratio (Gear Ratio)
Center to Center Distance
Gear Trains
Velocity Ratio of Simple Gear Trains
Velocity Ratio of Compound Gear Trains
Solve Problems

Week 4

Epicyclic Gear Trains
Simple Epicyclic Gear Trains
Compound Epicyclic Gear Trains
Energy Methods.
Equivalent Spring Constants.
Solve Problems.

Week 5

Solved Problems
Damped Free Vibrations of Single degree of Freedom Systems.
Logarithmic Decrement.
Forced Vibrations of Undamped Single Degree of Freedom Systems.
Solve Problems.

Week 6

Types of Governors
Watt Governor
Porter Governor

(a) Equilibrium Method

(b) Instantaneous Center Method
Solve Problems
Vibrations of Damped Single Degree of Freedom Systems.
Forced Angular Oscillations of Rigid Bodies.

Solve Problems.

Week 7

Proell Governor
Hartnell Governor
Solve Problems

Influence of Frequency Ratio and Damping Factor on Steady State Response.

Force Transmission and Vibration [solation.
Base Excitation.

Week 8

Types of Belts
Types of Flat Belt Drive
Selection of Belt Drive
Velocity Ratio of Open Belt Drive
Effect of Belt Thickness on Velocity Ratio
Slip of the Belt
Velocity Ratio of a Compound Belt Drive




Length of Belt
(a) Open Belt
(b) Cross Belt
Ratio of Driving Tension for Flat Belts
Natural Frequency of Transverse Vibrations of Shafts or Beams Under Different Types of
Loads and End Conditions.
(a) Natural Frequency of a Shaft Carrying a Single Concentrated Load.

(b) Natural Frequency of a Shaft Carrying a Uniformly Distributed Load.
Natural Frequency of Transverse Vibration of a System of Several Loads Attached to the
Same Shatft.

(a) Energy or (Rayleigh's) Method.

(b) Dunkerley's Method.

Solve Problems.

Week 9

Determination of Angle of Contact
(a) Open Belt
(b) Cross Belt
Power Transmitted by a Belt
Centrifugal Tension (T)
Maximum Tension in the Belts (Tmax)
Condition for the Transmission of Maximum Power
Initial Tension in the Belt (To)
V — Belt Drive and Rope Drive
Whirling Speeds or Critical Speeds.
Solve Problems.

Week 10

Solve Problems
Free Vibrations of Undamped Systems with Two Degree of Freedom.
Solve Problems.

Week 11

Types of Brakes
Simple Block or Shoe Brake
(a) Single Block or Shoe Brake
(b) Double Block or Shoe Brake
Band Brake
(a) Simple Band Brake
Differential Band Brake
Free Vibrations of Damped Systems with Two Degree of Freedom.
Solve Problems.

Week 12

Band and Block Brake
Internal Expanding Shoe Brake
The Braking of a Vehicle
(a) Value of Retardation When the Brakes are Applied to Rear Wheels Only
(b) Value of Retardation When the Brakes are Applied to Front Wheels Only
(c) Value of Retardation When the Brakes are Applied to All the Wheels
Solve Problems
Forced Vibrations for Systems with Two Degree of freedom.
Solve Problems.




Week 13

Types of Followers
Nomenclatures for Cam Profile
Motions of the Follower
(a) Uniform Motion or Uniform Velocity of a Follower
Free Torsional Vibrations of a Three Rotor System.
Torsional Equivalent Shaft.
Solve Problems.

Week 14

(b) Simple Harmonic Motion of Follower
(c) Uniform Acceleration and Uniform Retardation
Cam profile construction
Free Torsional Vibrations of a Three Rotor System.
Torsional Equivalent Shaft.
Solve Problems.

Week 15

Solve Problems

Delivery Plan (Weekly Lab. Syllabus)
DAl e ) el

Week

Material Covered

Week 1

Lab 1: How to balance rotating masses.
Mass — Spring system.

Week 2

Lab 2: How to get force equilibrium.
Simple and Compound Pendulums.

Week 3

Lab 3: Explain the principle work of gear and gear train.
Mass Moment of Inertia Estimation-Part one: Bifilar Suspension.

Week 4

Lab 4: Explain the principle work of governor.
Mass Moment of Inertia Estimation-Part two: Auxiliary Mass Method.

Week 5

Lab 5: How plane surface friction calculated.
Undamped Forced Vibration.

Week 6

Lab 6: Explain friction of flat belt.
Transverse Vibration of a Beam.

Week 7

Lab 7: How frictional clutch operate.
Undamped vibration absorber.

Learning and Teaching Resources
u.uﬁ)dﬂ\‘j (‘J’_'\S\ )J\...A.A

Available in the

Text Library?
» "Theory of Machines", Burasia Publishing House (PVT.)
Recommended Texts Ltd, 1988, by Khurmi R. S. and Gupta J. K. Yes

» "Theory of Machines", Laxmi Publications (P) Ltd, 2004,
by Brar J. S. and Bansal R. K.




» "Theory of Machines", S. Chand & Company Ltd, 2005,
Khurmi R. S. and Gupta J. K.

MODULE DESCRIPTION FORM

Al Hall okl Cauag CJ}A.}

Module Information
47\»:‘)35\ 3aLall &L’LA}L.A

Module Title Heat Transfer Module Delivery
Module Type C L] Theory
Module Code MPAC303 Lecture
Lab

ECTS Credits 8 [] Tutorial

[] Practical
SWL (hr/sem) 200 [ Seminar

Module Level 3 Semester of Delivery

Mechanical Power

Administering Department Eng. Dep.

College TCB

Relation with other Modules
AV Al )l ) sall e A8

Prerequisite module Semester

Co-requisites module None Semester

Module Aims, Learning Outcomes and Indicative Contents

L5 V)l ginall 5 aleil il 5 dpusd Sl 3alall il




15. To develop students’ fundamental knowledge into Heat transfer
principles.
16. To describe the physical principles and evolving technical capabilities of
heat transfer
17. To explain the heat transfer mechanisms, conduction, convection, and
radiation.
18. To describe the thermal resistance concept, conduction through

Module Aims multilayered plane wall, cylinders and spheres.
19. To describe the Heat transfer from finned surfaces, fin equation, fin
Efficiency, fin effectiveness.
20. To explain the forced and natural convection heat transfer, boundary layer
concepts.
21. To describe the kinds of heat exchangers, heat exchangers design

methods.

22. To explain the heat transfer by radiation basic concepts.

Upon completion of the course, students should be able to:

16. Use the information of heat transfer principles.
Module Learning 17. Identify the heat transfer mechanisms.
Outcomes 18. Recognize the forced and natural convection heat transfer.

19. Recognize the kinds of heat exchangers and design methods.
20. Recognize the heat transfer by radiation basic concepts.
21. Use the heat transfer principles in the practical applications.

Indicative Contents

Indicative content includes the following:
Heat transfer principles [ 16hrs].
Introduction to heat transfer mechanisms, conduction, convection, and radiation
[16hrs].
Thermal resistance concept, conduction through multilayered plane wall,
cylinders and spheres [28hrs].
Heat transfer from finned surfaces, fin equation, fin Efficiency, fin effectiveness
[16hrs].
Forced and natural convection heat transfer, boundary layer concepts [28hrs].
Heat transfer by radiation basic concepts [24hrs].

Learning and Teaching Strategies

a5 el iln )y

Strategies

Assessment is based on hand-in assignments, written exam, Case study,
Quizzes, seminars, Practical testing and Online testing.




Student Workload (SWL)
Ll yall Jas

Structured SWL (h/sem) 116 Structured SWL (h/w) 8
Unstructured SWL (h/sem) 84 Unstructured SWL (h/w) 6
Total SWL (h/sem) 200

Module Evaluation

Aol 20 30l oy
As Tlnr?ggju Weight (Marks) Week Due Rele\éalitcl(;;clgnmg
Formative Quizzes 4 20% (20) 3,6,10,14 LO #1,2,3,4,5,6
assessment Assignments 2 10% (10) 5,12 LO#23.4.5
Seminar 1 10% (10) 12 LO#1,6

Summative | Midterm Exam 2 hr 10% (10) 10 LO#1,23
assessment Final Exam 3hr 50% (50) 16 All

Total assessment 100% (100 Marks)

Delivery Plan (Weekly Syllabus)
JM‘d}‘@d‘%tﬂ‘dsdjhéju\gcﬁ“Y\GW‘
Week Material Covered

Introduction, Heat Transfer Mechanisms, Steady State general Heat Conduction equation in

Week 1 . . .
Rectangular, Cylindrica and spherical Coordinates.
Week 2 Thermal Resistance Concept, Conduction through Multilayered Plane Wall, Cylinders and
Spheres.
Over all Heat Transfer Coefficient, Critical Radius of Insulation. Thermal Contact
Week 3 .
Resistance.
Week 4 Heat transfer from finned surfaces, fin equation, fin Efficiency, fin effectiveness
Transient Heat Conduction, (Lumped System Analysis) Two-dimensional Steady Heat
Week 5 . .
Conduction, numerical method.

Week 6 Introduction to Heat Transfer by Convection, Review to the Fluid Flow.
Week 7 Non-Dimensional Group Numbers Analysis, Laminar and Turbulent flow.
Week 8 External Forced Convection (on Flat Plate), Boundary layer concept, Empirical Equations
Week 9 Internal Forced Convection (Laminar and Turbulent Flow), Empirical Equations.
Week 10 Natural Convection Heat Transfer, Empirical Equations.
Week 11 Introduction to Heat Exchangers, Kinds of Heat Exchangers




The Overall Heat Transfer Coefficient, Fouling Factor, The Log Mean Temperature

s 12 Difference (LMTD) Method
Week 13 Effectiveness- NTU method, Performanc for Different Kinds of the Heat Exchangers.
Week 14 | Heat Radiation, Introduction, Basic Concepts, Absorptivity, Reflectivity, and Transmissivity.
Week 15 Radiation Heat Transfer Between Two Black and Gray Surfaces.
Delivery Plan (Weekly Lab. Syllabus)
DAl e g mleiall
Week Material Covered
Week 1 Lab 1: Calculation of thermal conductivity
Week 2 Lab 2: Calculation of heat transfer rate.
Week 3 Lab 3: Calculation of thermal contact resistance
Week 4 Lab 4: Heat transfer in long straight fins
Week 5 Lab 5: Estimating the convection heat transfer coefficient in fins
Week 6 Lab 6: Forced convection from a cylinder in a cross flow
Week 7 Lab 7: Free convection from a cylinder in free flow
Week 8 Lab 8: Parallel flow shell and tube heat exchanger performance
Week 9 Lab 9: Counter flow shell and tube heat exchanger performance
Week 10 Lab 10: Heat Transfer by Radiation

Learning and Teaching Resources
u.ui)dﬂ\_, (,L_“\S\ _)JLA.A

Text Available in the
Library?
» Yunus C. Cengel,” Heat and Mass Transfer”, 6th Edition,
Recommended Texts Mc Graw-Hill Education, 2020. Yes
» J. P. Holman “Heat Transfer”, 10th Edition, Mc Graw-Hill
Education, 2010.
MODULE DESCRIPTION FORM
A al) Balall Coa g 3 g4
Module Information
a.;u.u\‘)ﬂ\ salall c_sl.a‘;l’.n
Module Title Refrigeration and Air Conditioning-2 Module Delivery
Module Type C [J Theory
Module Code MPAC304 Lecture
L] Lab
ECTS Credits 10 [] Tutorial




250 [ Practical
SWL (hr/sem) (] Seminar
Module Level Semester of Delivery 5
. Mechanical Power
Administering Department Eng. Dep. College TCB
Relation with other Modules
AV Al )l ) sall g A8
Prerequisite module MPAC205 Semester 4
Co-requisites module Semester 2
Module Aims, Learning Outcomes and Indicative Contents
Gl YY) g ginall 5 alal) il s Al Hal) salall Cilaa]
Module Aims This topic aims to enable and qualify the student to know the heating,
‘ ventilation, and air conditioning systems, estimate the cooling and heating load,
A o) Balal) slaal identify the pipe and duct design, select fans and pumps, etc., and estimate the

refrigeration load of the food storage stores and diseases that affect food
products during the storage period.

Course Outcomes:

1. To apply the knowledge of mathematics, science, and engineering
fundamentals
2. To model refrigeration and air conditioning engineering.
3. 2. To study the design procedures of cooling load, heating load, duct
design, piping design, food preservation and food microbiology
diseases.
4. To study the design of cold store refrigeration load.
5. To know the software that related to the subject.

Module Learning
Outcomes

Al alall olal) il jie

Indicative content includes the following.

.. Part A
Indicative Contents

oLl Y b gisl) Cooling and heating load estimation

Site survey of air conditioned space, relation between heat gain and cooling




load.

Inside and outside design conditions, for winter & summer, heating load
calculation (heat loss from windows, doors, walls, roof, floor, base of building,
ventilation (air change method, air required for each person, air volume per unit

area,) infiltration (crack method) total heating load, Cooling load ( radiation
glasses, conduction heat transfer through walls, roof, glasses,..etc using
equivalent temperature deference,)

Heat transfer through part ions, peoples heat generated, people metabolic rate,
lighting heat, motors & equipment, ventilation and infiltration load.

Room total load, zone load, building load, bypass factor, cooling coil
temperature.

Heating load estimation, outdoor load, indoor load, ventilation and infiltration
load. [30 hrs]

Part B
Duct design and fans selection

Air ducting ( pressure loses in straight duct, duct fittings ( sudden enlargement
& contraction, branches, bends, ....etc)

Duct design, methods of design, equal friction method, balancing of duct
system.

Fans (type, selection, performance of centrifugal, laws) room air distribution,
selection of supply & return air opening, diffusers, grilles, return grilles.) [18
hrs]

Part C
Piping and pumps selection

Water piping design, pressure losses in straight, and other links, valves, and
accessories, cooling water pipes, water pipe network design.

Pumps ( performance, types, pump selections, design of water distribution
system , design of expansion tank) [12 hrs]

Part D
Food Preservation

Food thermal properties, water contain, primary freezing point, ice fraction,
density, specific heat.




Freezing and nonfreezing foods, thermal conductivity, parallel method,
respiration heat, heat transfer coefficient of surface. Time of Food cooling and
freezing. Estimation of Food cooling Time depending on dimensionless heat
transfer coefficient, method of freezing estimation. Blank Equation for freezing
time estimation. Refrigeration and the food deceases, biological deceases
sources, microbes growth, critical growth requirement of microbes, control of
microbes growth, HACCP method [18 hrs]

Part E
Refrigeration Load

Thermal load of transportation, air filtration, equipment, safety factor, total ref.
load, principle of freezing storage design, volume calculation, design of the
storage construction, storage requirement. Methods of construction, space
requirement, treatment of air and vapor infiltration from cracks, floor structure,
preparing of the roof, water derange, Freezing systems, fan coil unit, valve
selection, vale position, system design, Refrigerators [12 hrs]

Learning and Teaching Strategies

aalill 5 alal) Cilal iud

Type something like: The main strategy that will be adopted in delivering this
module is to encourage students’ participation in the exercises, while at the
same time refining and expanding their critical thinking skills. This will be

SHEIGRIEE 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 s yall Jasl
Structured SWL (h/sem) 116 Structured SWL (h/w) 2
Jadl) P QlUall alaiidl) il ) Jaadl Le saud (alldall alaiiall Al Jasl)
Unstructured SWL (h/sem) 134 Unstructured SWL (h/w) 9
Seaill IO Il alitiall e ol 5l Jaal Lo ol Ul biiall e ol jall Janl
Total SWL (h/sem) 250
Suaill J3a allall IS sl all el

Module Evaluation
a2l 8aball g




As Tlﬁgg\m Weight (Marks) Week Due Rele\éalitclgre;a;‘mng
Quizzes 5 10% (10) 3,7,10 LO#1,2,34,5
Formative Assignments 2 10% (10) 2,8 LO#3,4
assessment | Projects / Lab. 1 10% (10) Continuous
Report 1 10% (10) 10 LO#34)5
Summative | Midterm Exam 2 hr 10% (10) 7 LO#12,34
assessment Final Exam 2hr 50% (50) 15 All
Total assessment 100% (100 Marks)

Delivery Plan (Weekly Syllabus)
@Bl e sl Fleidl

Week

Material Covered

Cooling and heating load estimation

Week 1

Site survey of air conditioned space, relation between heat gain and cooling load.

Inside and outside design conditions, for winter & summer, heating load calculation (heat
loss from windows, doors, walls, roof, floor, base of building, ventilation (air change method,
air required for each person, air volume per unit area,) infiltration (crack method) total
heating load.

Week 2

Cooling load ( radiation glasses, conduction heat transfer through walls, roof, glasses,..etc
using equivalent temperature deference,)

Week 3

Heat transfer through part ions, peoples heat generated, people metabolic rate, lighting heat,
motors & equipment, ventilation and infiltration load.

Week 4

Room total load, zone load, building load, bypass factor, cooling coil temperature.

Week 5

Heating load estimation, outdoor load, indoor load, ventilation and infiltration load.

Duct design and fans selection

Week 6

Air ducting ( pressure loses in straight duct, duct fittings ( sudden enlargement & contraction,
branches, bends, ....etc)

Week 7

Duct design, methods of design, equal friction method, balancing of duct system.

Week 8

Fans (type, selection, performance of centrifugal, laws) room air distribution, selection of
supply & return air opening, diffusers, grilles, return grilles.)

Piping and pumps selection

Week 9

Water piping design, pressure losses in straight, and other links, valves, and accessories,
cooling water pipes, water pipe network design.

Week 10

Pumps ( performance, types, pump selections, design of water distribution system , design of
expansion tank)

Food Preservation

Week 11

Food thermal properties, water contain, primary freezing point, ice fraction, density, specific
heat.

Freezing and nonfreezing foods, thermal conductivity, parallel method, respiration heat, heat
transfer coefficient of surface.




Time of Food cooling and freezing.

Week 12 Estimation of Food cooling Time depending on dimensionless heat transfer coefficient,
method of freezing estimation.
Blank Equation for freezing time estimation.
Week 13 Refrigeration and the food deceases, biological deceases sources, microbes growth, critical
growth requirement of microbes, control of microbes growth, HACCP method.
Refrigeration Load
Thermal load of transportation, air filtration, equipment, safety factor, total ref. load,
Week 14 principle of freezing storage design, volume calculation, design of the storage construction,
storage requirement,
Methods of construction, space requirement, treatment of air and vapor infiltration from
Week 15 cracks, floor structure, preparing of the roof, water derange, Freezing systems, fan coil unit,
valve selection, vale position, system design, Refrigerators.
Week 16 Preparatory week before the final Exam
Delivery Plan (Weekly Lab. Syllabus)
DAl e ) Zleidl)
Week Material Covered
Case study for cooling load estimation, each student will select a house map and achieving
Week 1-3 . .
the cooling load for the given house
Case study for heating load estimation, each student will select a house map and achieving
Week 4-5 . .
the cooling load for the given house
Week 6-7 | Depending on the cooling and heating load, the student design the duct system to the house
Week 8 Design the duct system for the building and select the fan for the duct system. Finding the
operating point, power consumption and pressure loss of the fan.
Week 9 Design the piping system for the heating load of the house
Week 10 Select the pumping system, system and finding the operating point, power consumption and
pressure loss of the pumps.
Week 11 Perform a calculation for the freezing time of the food
Week 12- Perform the refrigeration load for a given cold store
13
Week 14- Estimation the freezing load of the cold store
15

Learning and Teaching Resources
w‘)dﬂ\} eh_”d\ )JLAA

Available in the

Text Library?

Required Texts 1. Carrier Handbook Yes




2. ASHRAE — Fundamental
3. Stanford III, Herbert W., and Adam F.
Spach. Analysis and Design of Heating, Ventilating,
and Air-Conditioning Systems. CRC Press, 2019.
4. Wijeysundera, Nihal E. Principles of Heating,
Ventilation and Air Conditioning with Worked
Examples. World Scientific, 2015.
5. Berk, Zeki. Food process engineering and
technology. Academic press, 2018.

1. Stanford III, Herbert W., and Adam F.
Spach. Analysis and Design of Heating,
Ventilating, and Air-Conditioning Systems. CRC
Press, 2019.

Recommended Texts 2. Wijeysundera, Nihal E. Principles of Heating, No
Ventilation and Air Conditioning with Worked
Examples. World Scientific, 2015.
3. Berk, Zeki. Food process engineering and
technology. Academic press, 2018.
Websites
MODULE DESCRIPTION FORM
LM\JJM 3alall ag CJJAJ
Module Information
R_H\)ql\ salall &.\LA}L.A
Module Title Mechanical Design Module Delivery
Module Type C Theory
Module Code MPAC305 - Lecture
[] Lab
ECTS Credits 6 X Tutorial
[ Practical
SWL (hr/sem) 150 Seminar
Module Level 3 Semester of Delivery 6

Administering Department

Mechanical Power

Eng. Dep. College

TCB

Relation with other Modules
AV Ll 5l sall e 28Dl




Prerequisite module

Semester

Co-requisites module

Semester

Module Aims, Learning Outcomes and Indicative Contents

Auals ,Y) by sinall g alal) il g Apud yall alall Cilaa

Module Aims

22. Learning the design process of mechanical components, for different
design considerations, such like strength, stiffness, and stability.
23. Transfer real life mechanical systems to analytical models and analyze
them and deal with design codes and standards.
24. To be able to solve open-ended design problems, cope with decision
making and satisfy competing objectives.
25. Use and integrate the fundamentals studied previously towards the goal of
analyzing and designing mechanical components to achieve satisfactory
levels of safety and life.
26. To improve competence in multi-axis stress analysis.
27. To obtain a knowledge in the use of the proper failure theories under
steady and variable loadings.
28. To develop the design skills of mechanical components under steady and
variable loadings.

Module Learning
Outcomes

Upon completion of the course, students should be able to:
1. Apply basic design principles applicable to components as listed in the
core content.
2. Conceptualise, design and calculate simple stresses in mechanical
components.
3. Design and calculate working stress and factor of safety in mechanical
components.
4. Design and calculate stresses in composite bars and thermal stresses in
mechanical components.
5. Perform relevant and applicable calculations for torsional and bending
stresses in mechanical components.
6. Identify the principal stresses and principal planes in mechanical
components.
7. Apply theories of failure to achieve satisfactory levels of safety for
mechanical components.
8. Design and calculate variable stresses and stress concentration in
mechanical components.
9. Perform relevant and applicable calculations to design the shaft.
10. Perform relevant and applicable calculations to design the keys, splines
and couplings.
11. Perform relevant and applicable calculations to design the riveted joints.
12. Perform relevant and applicable calculations to design the welded joints.




13. Perform relevant and applicable calculations to design the pressure
vessels.
14. Perform relevant and applicable calculations to design the power screws.

Indicative Contents

Indicative content includes the following:

General Procedure in Machine Design, Classifications of Machine Design,
Material Strength and Stiffness, Simple Stresses, Working Stress, Selection of
Factor of Safety, Stresses in Composite Bars, Stresses due to Change in
Temperature. [10 hrs]

Torsional and Bending Stresses in Machine Parts, Shafts in Series and Parallel
[3 hrs]

Determination of Principal Stresses for a Member Subjected to Bi-axial Stress,
Theories of Failure Under Static Load [5 hrs]

Cyclic Stresses, Fatigue and Endurance Limit, Factor of Safety for Fatigue
Loading, Theoretical Stress Concentration Factor, Fatigue Stress Concentration
Factor, Combined Steady and Variable Stress [4 hrs]

Material Used for Shafts, Design of Shafts, Shafts Subjected to Twisting
Moment Only, Shafts Subjected to Bending Moment Only, Shafts Subjected to
Combined Twisting Moment and Bending Moment, Shafts Subjected to Axial

Load in addition to Combined Torsion and Bending Loads [4 hrs]

Design of keys and Splines, Effect of Keyways, Types of Shafts Couplings [5
hrs]

Riveted Joints, Failures of a Riveted Joint, Efficiency of a Riveted Joint,
Design of Longitudinal Butt Joint for a Boiler, Design of Circumferential Lap
Joint for a Boiler, Riveted Joint for Structural Use [5 hrs]

Types of Welded Joints, Basic Weld Symbols, Strength of Transverse Fillet
Welded Joints, Strength of Parallel Fillet Welded Joints [5 hrs]

Classification of Pressure Vessels, Hoop and Longitudinal Stress, Spherical
Shells, Compound Cylindrical Shells [4 hrs]

Types of Screw Threads, Efficiency of Threaded Screws, Efficiency of Self-
Locking Screws [3 hrs]

Learning and Teaching Strategies

a5 el ila sl i




. Assessment is based on hand-in assignments, Written exam, Quizzes, Tutorial,
Strategies .
Seminars, Reports.
Student Workload (SWL)
Ll ol 5 Jaal
Structured SWL (h/sem) 88 Structured SWL (h/w) 6
Unstructured SWL (h/sem) 37 Unstructured SWL (h/w) 4
Total SWL (h/sem) 150
Module Evaluation
Aol 20 30l oy
Time/Nu . Relevant Learning
As mber Weight (Marks) Week Due Outcone
B . Quizzes 4 20% (20) 3,7,9,13 LO #1-13
as‘;g:ls";evrft Assignments 1 10% (10) 7 LO#5,12
Seminar 2 10% (10) 4,11 LO#10,12
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)
JM‘d}‘@d‘%tﬂ‘dsdjhéju\gcﬁ“Y\GW‘
Week Material Covered
Week 1 Design consideration, Design principle, Material Strength and Stiffness
Week 2 Simple Stresses in Machine Parts
Week 3 Working Stress and Factor of Safety
Week 4 Stresses in Composite Bars and Thermal Stresses
Week 5 Torsional and Bending Stresses in Machine Parts
Week 6 Principal Stresses and Principal Planes
Week 7 Theories of Failure
Week 8 Variable Stresses in Machine Parts and Stress Concentration
Week 9 Design of Shafts
Week 10 Design of keys, Splines and Couplings
Week 11 Riveted Joints
Week 12 Welded joints
Week 13 Pressure Vessels
Week 14 Power Screws
Week 15 Preparatory week before the final Exam




Delivery Plan (Weekly Lab. Syllabus)
il e gl zlgid)

Week Material Covered
Week 1 No Lab.
Week 2
Learning and Teaching Resources
u.ug.).ﬁ]\} (A,::S\ )JLAA
Text Available in the
Library?
. » A Textbook of Machine Design by R.S.KHURMI AND
Required Texts I K.GUPTA No
» Shigley's Mechanical Engineering Design (McGraw-Hill
REIRIEI OIS Series in Mechanical Engineering) 10th Edition No
Websites » https://www.coursera.org/learn/machine-design1
MODULE DESCRIPTION FORM
:\_Lu\)ﬂ\ salall (&ag CJ)A.}
Module Information
R_H\)ql\ salall &.\LA}L.A
Module Title Maintenance of Air Conditioning systems Module Delivery
Module Type C L] Theory
Module Code MPAC306 Lecture
Lab

ECTS Credits 8 [] Tutorial

[ Practical
SWL (hr/sem) 200 [ Seminar

Module Level 3 Semester of Delivery 6

Mechanical Power

Administering Department Eng. Dep. College TCB
Relation with other Modules
AV Al 5l ol el e A8DMal)
Prerequisite module Semester



https://www.coursera.org/learn/machine-design1

Co-requisites module Semester

Module Aims, Learning Outcomes and Indicative Contents

Guals ,Y) il sinall 5 alal) il g Apud yall alall Cilaa

Module Aims

Al 3oLl Calaal

1. study the maintenance of all types of refrigeration system.
2. Introducing students to all the basic topics of this course, the theoretical side
and the practical side.
3. Introduces theories and operations of heating and air conditioning system.
Includes service, testing and repair of air conditioning, ventilation, and heater
and engine cooling systems

Module Learning
Outcomes

ol Hall 3alall alatl) s j3a

1. Describe the Refrigeration and Air Conditioning system and the principle of
work inside Refrigeration and Air Conditioning workshop
2. The student can General Safety Practices and getting to know theTools and
equipment, Refrigeration and air conditioning systems strategies.
3. Diagnose air conditioning and heating failures and make the required repairs.
4. the student have ability to Refrigeration and air conditioning equipment
installation, Inspection and welding of pipes , vacuum and charge, installation
problems.
5. The student able to troubleshoot for central air conditioning systems,
Refrigeration and Oil Chemistry and Management—Recovery, Recycling,
Reclaiming, and Retrofitting
6. Study the Mechanical and Electrical troubleshooting of Refrigeration and air
conditioning system and water chillers
7. Study the Conventional air conditioning system (mechanical and electrical
components, features, installation, connection, commissioning, maintenance,
and control.
8. Study the Compressors (types, applications, maintenance, assembly and dis
assembly, test and commissioning).
9. Study the Evaporators ,Condensers, Expansion devices and air washer (types,
applications, maintenance, assembly and dis assembly, test and
commissioning).
10. Study Cooling tower (types, applications, maintenance, assembly and dis
assembly, test and commissioning).
11. Pumps (types, applications, maintenance, assembly and dis assembly, test and

commissioning).




12. Refrigeration and air conditioning components cleaning by using chemical
materials.

Indicative Contents

Indicative content includes the following.
1. General Safety Practices
2. Tools and equipments
3. Refrigeration and air conditioning equipment classification

Al Y Gl sl 4. air conditioning and heating failures and make the required repairs.
5. Refrigeration and air conditioning equipment installation
6. Mechanical and Electrical troubleshooting
7. Conventional air condition system(mechanical and electrical components)
Learning and Teaching Strategies
aslall  alail] ilial jind
Strategies Assessment is based on hand-in assignments, written exams, Quizzes, reports,
Practical testing ,and Online testing.
Student Workload (SWL)
Ul asd yall Jasl
Structured SWL (h/sem) 116 Structured SWL (h/w) 2
Jadl) P QlUall alaiidl) il Al Jaadl Le sand (alldall alaiiall ul Al Jasl)
Unstructured SWL (h/sem) 34 Unstructured SWL (h/w) 6
Seaill IO Il alitiall e ol 5l Jaal Lo ol Ul biiall e ol jall Janl
Total SWL (h/sem) 200
Juadll J32 llall S il 5 Jasl
Module Evaluation
:4.;\.‘.»\ )ﬂ\ 3alall eg:\sf\
Time/Nu . Relevant Learning
As mber Weight (Marks) Week Due Outcome
Formative |  Quizzes 2 10% (10) 5,11




assessment Assignments 5 10% (10) 3,5,7,10,13
Projects / Lab.
Report 2 10% (10) 8,13
Summative | Midterm Exam 2 hr 20% (20) 7
assessment Final Exam 3hr 50% (50) 15
Total assessment 100% (100 Marks)
Delivery Plan (Weekly Syllabus)
bl o gl zlgiall
Week Material Covered
General Safety Practices, Tools and equipment, Refrigeration and air conditioning systems
strategies.Refrigeration and air conditioning equipment classification (types, applications,
Week 1 maintenance, control, mechanical and electrical parts).Test and commissioning Refrigeration
and air conditioning equipment.
Week 2 Refrigeration and air conditioning equipment installation, tubing, welding, leak
types of installation, mechanical and electrical connections, piping, Appropriate places
Week 3 selection, piping’s and insulations assembly, air purge, vacuum and charge, installation
problems
Mollier’s charts (drawing, point’s determination, troubleshooting for central air conditioning
Week 4 systems, Refrigeration and Oil Chemistry and Management—Recovery, Recycling,
Reclaiming, and Retrofitting
Week 5 Mechanical troubleshooting study of Refrigeration and air conditioning system and water
chillers.
Week 6 Electrical troubleshooting study of Refrig@ration and air conditioning system and water
chillers.
Week 7 Convent.ional air' condition system (meghgnic.al and glectrical components, features,
installation, connection, commissioning, maintenance, and control.
Week 8 Compressors (types, applications, maintgngnc;, assembly and dis assembly, test and
commissioning).
Week 9 Evaporators and air washer (types, applications? maigtenance, assembly and dis assembly,
test and commissioning).
Week 10 Condensers (types, applications, maintqnapcg, assembly and dis assembly, test and
commissioning).
Week 11 Cooling tower (types, applications, main"ten'an(;e, assembly and dis assembly, test and
commissioning).
Week 12 Expansion devices (types, applications, ma'int.ena'nce, assembly and dis assembly, test and
commissioning).
Week 13 | Fans (types, applications, maintenance, assembly and dis assembly, test and commissioning).
Week 14 Pumps (types, applications, maintenapge, gssembly and dis assembly, test and
commissioning).
Week 15 Refrigeration and air conditioning components cleaning by using chemical materials.




Delivery Plan (Weekly Lab. Syllabus)
DAl e g mleiall

Week

Material Covered

Week 1

Dismantling the commercial system knew the basic parts and accessories and isolate each
part of it for other parts.

Week 2

Repair compressor through the dismantling of reciprocating compressor semi —hermetic of
commercial system

Week 3

identify the parts and functions and the method of examination and then gathered and
examined parts of the compressor and take all measures in order to examine the operation and
performance.

Week 4

Maintenance of air cooled condenser system for commercial and examination of the leak and
treatment. Cleaning of the inside and outside and sweep the fins also work includes
everything related to the fans for the condenser.

Maintenance of water-cooled condenser system for commercial and examination of the leak
and treatment. Cleaning of the interior and exterior work includes mechanical and chemical
cleaning, as well as the pump and piping for the condenser

Week 5

Maintenance - evaporator system for commercial and leakage of examination and treatment.
Cleaning of the inside and outside and sweep the fins also work includes everything related to
the fans for the evaporator

Week 6

Dismantling expansion valve (used for different types of commercial systems) and checked
and calibrated and cleaned.

Week 7

Maintenance of electrical accessories for commercial and test it (power and control circuit.
Connect the electrical connections of the power and control circuits and test the connections.

Week 8

Conduct a process of checking the leak and add oil and make the process of charging and
discharging of the gas by using modern equipment not impact on the environment.

Checking the final inspection of the system and the first to hold the operation of the system to
ensure the safety of the electrical and mechanical connection.

Week 9

Maintenance of mechanical and electrical axial fans and Accessories.

Maintenance of mechanical and electrical centrifugal fans and Accessories.

Week 10

Maintenance of water pumps (the dismantling of the pump and the maintenance of internal
parts and then assembled) adjust the straightness of the pump and the electric motor.

Week 11

Maintenance of all extensions of piping system (disassembly of the different types of valves
to get to know their parts and re- assembled and tested) and examined and operated.

Week 12

Maintenance of air handling unit through the dismantling of parts and inspection and
lubrication and then re- connect and straighter transmission belt and pulleys.

Week 13

Maintenance of cooling tower (fans —ball bearing- tank-nozzles-piping-pill and straighter
transmission belt and pulleys).

Week 14

Maintenance of an air vehicle air conditioner and includes cleaning -Maintenance —
components vacuum and churching with modern equipment that do not adversely affect the
environment.




| Week 15 |

operating and inspection the vehicle air conditioner system.

Learning and Teaching Resources
U‘.—.“)ﬂ\} e&a_m JJLAA

Text Available in the
Library?
Required Texts Refrigeration and air conditioning Technology yes
Recommended Texts | Modren refrigeration and airconditioning maintenance Yes
Websites
MODULE DESCRIPTION FORM
:Lu.n\)ﬂ\ salall (&ag CJ)A.}
Module Information
a:u.u\)ﬂ\ 3alall &_ﬂanjlu
Module Title English 3 Module Delivery
Module Type S Theory
Module Code MPAC307 L Lecture
: [ Tutorial
ECTS Credits 2 [] Practical
SWL (hr/sem) 50 [ Seminar
Module Level 3 Semester of Delivery 6
. Mechanical Power
Administering Department Eng. Dep. College TCB
Relation with other Modules
6 AV Al 5l ol sal) e A8Dal)
Prerequisite module MTU1003 Semester L2S1

Co-requisites module

None Semester




Module Aims, Learning Outcomes and Indicative Contents

L8 V) il ginall 5 aladil s 5 dpuad all 3alall il

Module Aims The goal is to study English language and gain knowledge of it as benefit
engineers in general, and to develop speaking skills and understand its basic
rules taking the way to the acquisition of the ability to use technical key words
in their work and the capability of communicating with other engineers
correctly

Band ) salal) Calaal

Module Learning

Outcomes ) ) ) o )
Developing speaking skills and understanding its basic rules to take the way to

the acquisition of the ability to use technical keywords in their work and the

) capability of communicating with other engineers correctly .
Al 5ol aladl) s 3

Indicative Contents
Aala Y iy il

Learning and Teaching Strategies

aabill 5 alal) Cilial iad

Type something like: The main strategy that will be adopted in delivering this
module is to encourage students’ participation in the exercises, while at the
same time refining and expanding their critical thinking skills. This will be

SHEIGRIEE 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)
G i all Jaall

Structured SWL (h/sem) 30 Structured SWL (h/w) 3

Jadl) P QlUall alaiidl) il ) Jaadl Le saud (alldall alaiiall Al Jasl)
Unstructured SWL (h/sem) 20 Unstructured SWL (h/w) 3
Seaill IO Il alitiall e ol 5l Jaal Lo ol Ul biiall e ol jall Janl
Total SWL (h/sem) 50

Suaill J3a allall IS sl all el

Module Evaluation
L)yl 2Lall i

\Time/Nu\ Weight (Marks) \ Week Due | Relevant Learning




As mber Outcome
Formative Quizzes 2 10% (10) 5,10 LO#1,2,10 and 11
assessment Assignments 2 10% (10) 2,12 LO#3,4,6and 7
Report 1 10% (10) 13 LO#5,8and 10
Summative | Midterm Exam 2 hr 20% (10) 7 LO#1-7
assessment Final Exam 2hr 50% (50) 16 All
Total assessment 100% (100 Marks)

Delivery Plan (Weekly Syllabus)
< ) = gy G\.@_’\A\

learning and academic writing text.

Week Material Covered
Week 1 Revision, vocabulary and comprehension
Week 2 Phrasal verbs, vocabulary and comprehension
Week 3 Academic writing (1), introduction
Week 4 English words with more than one meaning, vocabulary and comprehension
Week 5 Present tenses, vocabulary and comprehension
Week 6 Past tenses, vocabulary and comprehension
Week 7 Future tenses, vocabulary and comprehension
Week 8 Types of Essays, vocabulary and comprehension
Week 9 Punctuation, passive voice, vocabulary and comprehension
Week 10 Writing technical e-mails, vocabulary and comprehension
Week 11 Academic writing (1), writing a paragraph
Week 12 Technical English (2), keywords, vocabulary and comprehension
Week 13 Grammar revisions
Week 14 General Revision
Week 15 Final Exam
Learning and Teaching Resources
ol (,L-_“\S\ Jlaa
Text Avail'able in the
Library?

Required Texts Headway plus for intermediate Yes

Recommended Texts Any Grammar and comprehension for technical No

Websites

Air Conditioning Systems Drawing

Module Information
4&&“)&” 3Ll g_i\.A)LAA




Module Title Air Conditioning Systems Drawing Module Delivery
Module Type C (] Theory
Module Code MPAC308 Lecture
Lab
ECTS Credits 8 ] Tutorial
[ Practical
SWL (hr/sem) 200 [ Seminar
Module Level 3 Semester of Delivery 6

Administering Department

Mechanical Power

Eng. Dep. College TCB

Relation with other Modules
G AV Ll )l sal) e 28Dl

Prerequisite module

Semester

Co-requisites module

None Semester

Module Aims, Learning Outcomes and Indicative Contents

L8 V)l ginall 5 alail il 5 dpusd all 3alall Ciloal

Module Aims

Al sald) Calaal

1. To enable and qualify the student to understand the architectural plans
and their sections.
2. To draw and understand the mechanical layouts of the ducting network
for ventilation.
3. To provide the ability to draw the piping network of the central air
conditioning systems with all the necessary accessories of valves,
fittings and sensors.
4. To draw the detail drawings of the air conditioning devices of fan coil
units, chillers, boilers, air handling units, and cooling towers.
5. To design VRF systems for selective AC companies.
6. To understand the electrical and control diagrams of the air conditioning
systems.

Module Learning
Outcomes

29. Making site survey and drawing the architectural plans.

30. Estimate the cooling load of buildings by Rule of Thumb method.




o ol L) s i

31. Estimate the required ventilation of buildings by Rule of Thumb
method.

32. Using the Duct Sizer software to design the ducting network.
33. Drawing the ducting network by AutoCAD MEP or Revit software.

34. Selection of chillers, boilers, AHU’s, package units, fan coils and
cooling towers of deferent brand.

35. Using the Pipe Sizer software to design the piping network of the air
conditioning system.

36. Drawing the piping network by AutoCAD MEP or Revit software.

37. Designing the VRV/VRF system by the selection software of some
manufacturer brands.

Indicative Contents
Aali Y il giadll

Indicative content includes the following.

Part A — Drawing Plans
Walls, columns, doors, windows, stairs, shafts, elevation. [9 hrs]

Part B — Ducting Drawing
Load estimation, specify ventilation, units’ selection, duct design and drawing.
[30 hrs]

Part C — Piping Drawing
Chillers, boilers, pumps selection, piping design and drawing, VRF system
drawing. [30 hrs]

Part D — Electrical Drawing
Chillers, boilers, pumps, VRF system electrical drawing. [21 hrs]

Learning and Teaching Strategies

aalail g alal) Cilinl i

Strategies

The main strategy that will be adopted in delivering this module is to encourage
students’ participation in the exercises. This will be achieved through classes,
interactive tutorials and by considering some simple real projects as well as site
visiting for finished and ongoing projects.




Student Workload (SWL)
Ll yall Jas

Structured SWL (h/sem) 116 Structured SWL (h/w) 3
Jiadl) P Qldall alaiial) il ) Jaadl Le sand allall aliiall wl Al Jasl)
Unstructured SWL (h/sem) 34 Unstructured SWL (h/w) 6
Jaaill IS allall alsiiall el al) Jaal) Lo pauad allall il e oasd 5l Jaall
Total SWL (h/sem) 200
Jeadl) A QlUall K il o) Jaal)

Module Evaluation

A all 3alal) PREEy
Time/Nu . Relevant Learning
As mber Weight (Marks) Week Due Outcome
1 o
Formative Quizzes 4 5% (8) 23218,51;,3 LO#1,5,8,9
assessment Assignments 8 15 % (12) i 3’ 1’ A ’1 5’ LO#1-9
Summative | Midterm Exam 3 hr. 30% (30) 9 LO#1-9
assessment Final Exam 3 hr. 50% (50) 15 All
Total assessment 100% (100 Marks)

Delivery Plan (Weekly Lab. Syllabus)
il e gl #lgidll

Week Material Covered
Week 1 Making site survey
Week 2 Draw architectural plans
Week 3 Draw elevation plans
Week 4 Cooling load estimation
Week 5 Specify the required ventilation
Week 6 Package units, fan coil units and AHUs selection
Week 7 Design ducting network by Duct Sizer
Week 8 Drawing ducting network
Week 9 Midterm Exam
Week 10 Chillers, boilers, cooling towers and pumps selection
Week 11 Design piping system by Pipe Sizer
Week 12 Drawing the piping system
Week 13 VRV/VREF system design and drawing
Week 14 Drawing the electrical and control diagram of central air conditioning system
Week 15 Drawing the electrical and control diagram of VRV/VRF systems

Learning and Teaching Resources
u.uﬁ)dﬂ\‘j (‘J’_'\S\ )J\...A.A

\ Text \ Available in the




Library?

1. 2021 ASHRAE handbook. Fundamentals
2. Principles of heating, ventilating, and air
conditioning: a textbook with design data based on the
2021 ASHRAE handbook--Fundamentals

Reguiet Lo 3. Design manual for heating, ventilation and air No
conditioning with coordinated standard details: Lee
Kendrick, Julian C. Gonzalez,1986
MODULE DESCRIPTION FORM
:\AM\JJM 3alall g CJ}AJ
Module Information
47\»:‘)&5\ salall &L’LA}L.A
Module Title Electrical and Electronic Engineering Module Delivery
Module Type C L] Theory
X
Module Code MPAC309 Lecture
Lab
ECTS Credits 6 [ Tutorial
L] Practical
SWL (hr/sem) 150 [] Seminar
Module Level 3 Semester of Delivery 2
. Mechanical Power
Administering Department Eng. Dep. College TCB
Relation with other Modules
6 AN Al 5all 3 sall pe 48]
Prerequisite module MPAC107 Semester L1,S2
Co-requisites module None Semester

Module Aims, Learning Outcomes and Indicative Contents

L8 V)l ginall 5 aleil il 5 dpusd Sl salall il



https://www.worldcat.org/title/1293880468
https://www.worldcat.org/title/1248598732
https://www.worldcat.org/title/1248598732
https://www.worldcat.org/title/1248598732

Module Aims

To study the principles of electrical machines and electronic devices that are
necessary for refrigeration and air conditioning engineer.

Module Learning
Outcomes

Upon completion of the course, students should be able to:
38. Be able to analyze DC motor
39. Calculate the current and voltage of Motor then calculate the Torque
40. Compare between single phase and three phase motor

Indicative Contents

Learning and Teaching Strategies

pabeill 5 alail) il i

Strategies

Assessment is based on hand-in assignments, written exam, Case study,
Quizzes, seminars, Practical testing and Online testing.

Student Workload (SWL)

Ul s yall Jal
Structured SWL (h/sem) 88 Structured SWL (h/w) 6
Unstructured SWL (h/sem) 62 Unstructured SWL (h/w) 4
Total SWL (h/sem) 150
Module Evaluation
Aol 20 30l g
Time/Nu . Relevant Learning
As mber Weight (Marks) Week Due Outcome
Formative Quizzes 4 20% (20) 3,5,6,10 LO#1,2,.....10
assessment Assignments 2 10% (10) 7,8 LO#8
Seminar 1 10% (10) 11 LO#11
Summative | Midterm Exam 2 hr 10% (10) 12 LO#1-12
assessment Final Exam 3hr 50% (50) 16 All
Total assessment 100% (100 Marks)




Delivery Plan (Weekly Syllabus)
.J.J;A.“&ﬂ\&go\gﬁtw\&ﬁ}&éﬂ\ng\GW\

Week Material Covered
Week 1 D.C motors, construction, commutator, types of D.C motors
Week 2 Starting of D.C motor, starter connection, torque of D.C motors
Week 3 Single phase induction motor, split-phase, capacitor-start, shaded-pole type
Week 4 3-phase induction motor , construction , synch. Speed, slip .
Week 5 Starting of 3-phase induction motor, star-delta method, step down transformer
Week 6 Instruments and measurements, ammeters, voltmeter, ohmmeter, kw - h meters .
Week 7 Contactors, relays, timers .. Thermal overload, starter (contactor +timer)
Week 8 Fuse, circuit breakers, types, choice
Week 9 Diode, V-I characteristic, half —wave rectifier
Week 10 Full-wave rectifier, bridge and center-top transformer rectifier
Week 11 Transistor, construction, types
Week 12 Saturation, active, break-down region and cutoff regions
Week 13 Transistor as amplifier and Transistor as electronic switch.
Week 14 Diac — Traic , characteristics applications with SCR .
Week 15 Operational amplifier 741.
Delivery Plan (Weekly Lab. Syllabus)
il o sl zleial)
Week Material Covered
Week 1 Basic wiring diagram for electrical measurements
Week 2 Test of current, voltage and solid state relay
Week 3 Start-up compressor with solid state relay
Week 4 Start-up compressor with current relay
Week 5 Star delta starter

Week 6

Simulation of block for refrigerant , notice the effects




Week 7 Simulation of valve damage, notice the effects
Week 8 Dismantling of induction motor

Week 9 Diode characteristics

Week 10 Diode characteristics

Week 11 Half wave rectifier

Week 12 Full wave rectifier

Week 13 Full wave rectifier with filter

Week 14 Diode limiters

Week 15 Zener diode

Learning and Teaching Resources
U‘“ﬂ)ﬁ‘J elxﬂ\ JJLAA

Text Available in the
Library?
Recommendediicxis » Principle of Dc Motor and types No
MODULE DESCRIPTION FORM

LM\JJM salall ag CJJAJ

Module Information

4,3.»4‘)&1\ salall QLAJL.A
Module Title Air Conditioning System Design Module Delivery
Module Type C [] Theory
Module Code MPAC401 Lecture

Lab
ECTS Credits 10 (] Tutorial
[ Practical
SWL (hr/sem) 250 [ Seminar
Module Level 4 Semester of Delivery 7

Administering Department Mechanical Power College

TCB




Eng. Dep.

Relation with other Modules
AV Al )l sall e A8Dall

Prerequisite module MPAC 304 Semester

Co-requisites module Semester

Module Aims, Learning Outcomes and Indicative Contents

A8 V)l gimall 5 alail il 5 dpuad all 3alall il

4. Study the type of all types of refrigeration system.
5. This course provides information on air conditioning system design and gives a
good understanding of the techniques, concepts, and methods of the HVAC
system design.
6. Introduces theories and operations of heating and air conditioning system.
Includes design of HVAC system

Module Aims

Al all saldl Calaal

1- Learn how to select the suitable air terminal device and the indoor air
distribution behavior

2-Study and learn some important concepts of air distribution such as duct layout,

Module Learning
Outcomes Fan, AHU, etc.
Aual all 3alall alal il j3e 3-Work on the advanced process in the HVAC system

4-Learn about the different types of air conditioning system

5-Learn some rules of piping systems and accessories

Indicative content includes the following.
8. Air distribution systems
. 9. Room air distribution, conditioned room air distribution
Indicative Contents . . . e s . .
2l N il siadl 10. Refrigeration and air conditioning equipment classification
T 11. Piping’s systems and accessories.
12. Advanced applications on psychometric charts.

13. Conventional air condition system(mechanical and electrical components)

Learning and Teaching Strategies

palail) 5 aladl) il i)

Strategies




Practical testing, and Online testing.

Assessment is based on hand-in assignments, written exams, Quizzes, reports,

Student Workload (SWL)
Gl i yall Jaal)
Structured SWL (h/sem) 144 Structured SWL (h/w) 10
Jiadl) P Qldall alaiial) ol jall Jaadl Le sand alUall aliiall wl Al Jasl)
Unstructured SWL (h/sem) 56 Unstructured SWL (h/w) 5
Jaaill I8 Calall alsiiall el al) Jaal) Lo panad allall il e oaad 5l Jaall
Total SWL (h/sem) 750
Juaill J38 Gl ISl 5 Jaal)

Module Evaluation

Al ) saldl) PRt
As Tlnr?sgju Weight (Marks) Week Due Rele\éal?ttcﬁr?;“mng

Quizzes 2 10% (10) 5,11
Formative Assignments 5 10% (10) 3,5,7,10,13
assessment | Projects / Lab.

Report 2 10% (10) 8,13
Summative | Midterm Exam 2 hr 20% (20) 7
assessment Final Exam 3hr 50% (50) 15

Total assessment 100% (100 Marks)

Delivery Plan (Weekly Syllabus)
okl e s zlgiall

Week

Material Covered

Week 1

Air distribution systems, zoning, Air —conditioning layout systems.

Room air distribution, conditioned room air distribution systems, room air distribution
Week 2 requirements, air outlets (types) and selection. Air —handling units, fan-coil units
(components and selection), system resistance in series and parallel.

Week 3 Fans ( types ,designs ,selection ,calculation and connection)

Air filtration (types, application, selection and its relations with conditioned room function.
Week 4 The noise in air conditioning systems. (Sources and treatments by using ducts silencers and
plenum), air outlet selection with recommended noise.

Week 5 Advanced applications on psychometric charts.

Week 6 Advanced applications on psychometric charts.




Piping’s systems and accessories (open and closed system), (two, three, four pipe system)
Week 7 . . N
comparative study and design and applications.
Evaporative cooling systems, application and design of (air cooler, cooling tower, and air
Week 8 washers), psychometric chart. Air conditioning systems (types and selection) and its relation
with occupant’s activities..
All air systems, features, advantages, disadvantages, comparative study with other systems,
Week 9 .
and psychometric chart.
Single zone system (variable volume constant temperature and variable temperature constant
Week 10 volume), comparative study (cost and performance), psychometric chart.
Dual conduit system, multi zone system comparative study, psychometric chart. Air —water
Week 11 systems (types, features, advantages, disadvantages, comparative study with other systems,
psychometric chart.
Induction unit systems (features, types, advantages and disadvantages). All —water systems,
Week 12 advantages, disadvantages, performance and applications.
Fan —coil unit systems ,and primary air and fan —coil system (comparative study) Dx —
Week 13 systems, package system, and applications.
Energy conservation in air conditioning systems. Heat pump system for air conditioning
Week 14 System_
Week 15 Evaluations and commercial analysis for air conditioning systems.
Learning and Teaching Resources
o Jdﬂ\ E) (,L_“\S\ _)JLA.A
Text Available in the
Library?
1- “REFRIGERATION AND AIR CONDITIONING
By RAMESH CHANDRA ARORA
Required Texts 2-“Heating, Ventilating, and Air Conditioning” Analysis yes
and Design By Faye C. McQuiston, Jerald D. Parker, and
Jeffrey D. Spitler. Sixth Edition
“REFRIGERATION AND AIR CON.DITIONING” By
Recommended Texts W. F. Stoecker, and J. W. Jones Yes
Websites

MODULE DESCRIPTION FORM




Module Information
q“‘).ﬂ\ 3Ll g_ﬂ.A)lM

Power Plants

Module Title Module Delivery
Module Type C (] Theory
MPAC402 Lecture
Module Code Lab
ECTS Credits 8 [ Tutorial
200 [ Practical
SWL (hr/sem) (] Seminar
Module Level uGxl 4 Semester of Delivery 7
. Mechanical Power
Administering Department Eng. Dep. College ETC
Relation with other Modules
AV Al )l ) sall pa A8
Prerequisite module MPAC203 Semester L2
Co-requisites module Semester L3

Module Aims, Learning Outcomes and Indicative Contents

L8 V)l gimall 5 alail il 5 dpuad all 3alall Ciloal

1- Introduce the student to the basic processes of power cycles.

2- Identifying the properties of steam from tables and the processes that take
place on the steam power plants cycle.

Module Ai . .

ocuie AImS 3- Learn about the different parts of the steam power plants and how it
working.
4- Learn about the calculation the performance of each part of the steam power
plants and the accessories.
. Upon completion of the course, students should be able to:
Module Learning 1- The student will be able to complete basic operations calculations on the
Outcomes

steams cycles.

2- The student will be able to understand the thermal processes.




3- The student will be able to understand all types of boilers and fuels.

4- The student will be able to understand and calculate all performance which
used in power plants.

Indicative Contents

Indicative content includes the following.

*In the fourth week, outside the students’ commitments, a scientific trip to a
steam station (1) to see the parts of the system and how it works in reality, and
to make a report
[8 hrs].

*In the eighth week, outside the students’ commitments, a scientific trip to a
gas power station (1) to see the parts of the system and how it works in reality,
and to make a report .[8 hrs]

*In the Twelfth week, outside the students’ commitments, a scientific trip to a
steam station (2) to see the parts of the system and how it works in reality, and
to make a report .[8 hrs]

*In the Fifteenth week, outside the students’ commitments, a scientific trip to a
thermal machinery repair plant to see the parts of the system and how it works
in reality, Or showing scientific films about repairing thermal machines and
steam turbines and to make a report .[8hrs]

Learning and Teaching Strategies

alail)  alail) Cilin il i

Strategies Assessment is based on hand-in assignments, written exam, Case study,
g Quizzes, seminars, Practical testing and Online testing.
Student Workload (SWL)
allall sl 53l Jaal
Structured SWL (h/sem) 116 Structured SWL (h/w) 8
Unstructured SWL (h/sem) 84 Unstructured SWL (h/w) 6
Total SWL (h/sem) 200




Module Evaluation

Lol ) 52Lal)
As Tlggélr\lu Weight (Marks) Week Due Relevoalitclc;;a;mng
Formative Quizzes 4 20% (20) 3,5,6,10 LO #1,2,.....10
assessment Assignments 2 10% (10) 7,8 LO#8
Seminar 1 10% (10) 11 LO#11
Summative | Midterm Exam 2 hr 10% (10) 12 LO#1-12
assessment Final Exam 3hr 50% (50) 16 All
Total assessment 100% (100 Marks)
Delivery Plan (Weekly Syllabus)
ddaal) cd gl iy o) Qg £ gand JS 5 giaa g BRI & ga) zlgdal)
Week Subject
1 Introduction to power cycles and main equations in thermodynamics..
2 Power Plant Steam Cycles, Main Cycles.
3 Carnot cycle and its efficiency and all performance.
4 Steam table and its calculations.
5 Ideal Rankine cycle and colocations its performance.
6 Reheat cycle.
7 Regenerative cycle with open feed water heater.
8 Regenerative cycle with closed feed water heater.
9 Introduction to Heat Exchangers, Theoretical Principles, Parallel Flow H.E.,
Counter Flow H.E, Cross Flow H.E, The Log Mean Temperature Difference
Method, The NTU Method, Shell and Tubes H.E., Condensing, Evaporation. .
10 Combustion and Fuels, Complete and Incomplete Combustion, Correct Air/Fuel
Ratio, Access Air Supplied, Heat Generation, Boiler Efficiency, pinch principle.
11 Steam Boilers, Kinds, Burners, Air Preheated, Preheated and Superheated,
Combustion and Fuels, Complete and Incomplete Combustion, Correct Air/Fuel
Ratio, Access Air Supplied, Heat Generation, Boiler Efficiency, pinch principle.
12 Steam Nozzles, Applications, Steam Expansion, Discharge, Velocity of Steam
Through Nozzles, Values of Critical Pressure, Diameters of Throat and Exit for
Maximum.
13 Steam Condensers, Kinds, Direct Contact Condensers, Surface Condenser, Design
and Manufacturing.
14 Steam Turbines, The Kinds, Impulse Turbine, Blades Efficiency, Reaction Turbine,
Reaction Ratio, Installation, Multi Stage Blades,
15 The Pumps, Kinds of Pumps, System Characteristics, Pumps Characteristics,

Matching Pumps to System Characteristics, Operation of Pumps in series and
Parallel, Performance of the Condensers. Applications




Delivery Plan (Weekly Lab. Syllabus)
DAl e ) mleiall

Week Material Covered
Week 1 Feed water treatments .
Week 2 Fuel.
Week 3 The burner.
Week 4 The boiler.
Week 5 The quality calculation.
Week 6 The condense system part 1.
Week 7 The condense system part 2.
Week 8 The efficiency calculation for cycle.
Week 9 The turbine .
Week 10 The efficiency of the turbine .
Week 11 Bryton cycle .
Week 12 Efficiency of the Bryton cycle.
Week 13 Centrifugal pump.
Week 14 Axial pump.
Week 15 The effectiveness of the heat exchanger.

Learning and Teaching Resources
U“":")M‘} (al’_ﬂ‘ )JL&AA

» 3-Kotas, T. J. (1995) “The Exergy Method of Thermal Plant
Analysis”, reprinted, Malabar, Florida, USA: Krieger.

Text Available in the
Library?
» 1-Dr. Rahim K. Jassim “POWER PLANT ENGINEERING
and ECONOMY”2010
» 2-Nag, P. K., “Power Plant Engineering”, (2002) Tata-
Recommended Texts McGraw Hill. Higher Education, 2nd edition. yes




MODULE DESCRIPTION FORM

Al Hall okl Cauag CJ}A.}

Module Information
4.*»‘_)3}\ 3all) QLA}L.A

Module Title Computer Applications 3 Module Delivery
Module Type S L] Theory
Module Code MPAC403 Lecture
Lab
ECTS Credits 3 [ Tutorial
[ Practical
SWL (hr/sem) 75 [ Seminar
Module Level UGxll1 4 Semester of Delivery 7

Mechanical Power

Adm1n1ster1ng Department Eng. Dep.

College TCB

Relation with other Modules
G AV Ll )l sal) e 28Dl

Prerequisite module Semester

Co-requisites module Semester

Module Aims, Learning Outcomes and Indicative Contents

A5 )Y il sinall 5 aledll il 5 4 all salall Calaa

Module Aims AutoCAD 3d course teaches students to create basic 2D and 3D drawings using

drawing and editing tools, organizes drawing objects on solids, basic
dimensions, and prepares to plot. This course is designed for Mechanival
Engineers.

Jaud Al salal) Calaal

Module Learning

Outcomes AutoCAD 3D certificate goal is to educate individuals on extra-advanced

functions, the strategy, how to design and model items in the 3D design
software program, enveloping surface areas, and solids in visualizing

engineering designs.
ol Hall 3alall alatl) s j3a




Indicative

Contents
Al Y il giadll

Indicative content includes the following.
Part 1 — 3d solids
Drawing the basic components of 3d solids in space.
Part 2 — 3d operatios
Enable to make operations on the 3d solids.
Part 3 — Solid editing
Enable to editing on 3d solids, faces and edges.
Part 4- User cooradinate system UCS
Types of UCS and their applications on 3d solids.
Part 5- Advanced 3d commands
(Extrude, revolve, sweepand loft), 2d drawindgs and UCS .
Part 6 — Surface
Drawing different types of surfaces in space.

Learning and Teaching Strategies

pabeill 5 alail) Cilal ind

The main strategy that will be adopted in this module is to encourage students
participation in the exercises, in the same time refining and expanding their

SIS critical thinking skills. This will be achieved through classes and interactive
tutorials.
Student Workload (SWL)
Ul s pall Jasl
Structured SWL (h/sem) 60 Structured SWL (h/w) 4
Jadl) P QlUall alaiidl) il )l Jaadl Le sand (alldall alaiiall ol Al Jasl)
Unstructured SWL (h/sem) 15 Unstructured SWL (h/w) 4
Seaill IS ClUall il e ol al) Jaal) Lo yaudd Ul i) e (sl pall Jaal
Total SWL (h/sem) 75
Gumaill J3a alllall IS sl all )
Module Evaluation
@»\)ﬂ\ 3alall eg:\sf\
Time/Nu . Relevant Learning
As mber Weight (Marks) Week Due Outcome
Quizzes 2 10% (10) 5,10 LO#1,2,4
Formative Assignments 2 10% (10) 2,12 LO#3,5
assessment | Projects / Lab. 1 10% (10) Continuous
Report 1 10% (10) 13 LO#1,2m3,4,5
Summative | Midterm Exam 2 hr 10% (10) 7 LO#1-3




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

Total assessment 100% (100 Marks)

Delivery Plan (Weekly Syllabus)

Bl e gl Zlgiall
Week Material Covered
Introduction to AutoCAD -3D, workspace, visual style, 3d views, view ports, right hand rule,
I world coordinate and user coordinate systems and types of coordinate systems.
ee
3D solids (box, wedge and cylinder).
3D solids (cone and tours).
e 3D solids (sphere and pyramid).
Examples to 3D solids.
Week 3 . . . . ) .
Basic solid editing (union, subtract and intersect) with examples.
Fillet and chamfer with applied examples.
NG 3D operations (3d move and 3d rotate) with examples.
3D operations (3d align and 3d mirror) with examples.
Week 3 3D operations (3d array and slice) with examples.
More applied examples.
Week 6 . . . .
User coordinate system ( origion, face and objects) with examples.
User coordinate system (view, world ,x-y-z) with examples.
Week 7 User coordinate system ( z-axis and 3 points) with examples.
Week 8 Advanced 3d commands (extrude and loft) with examples.
Advanced 3d commands (revolve, sweep) with examples.

e < Advanced 3d commands (presspull and section plane) with examples.
Week 10 Advanced solid editing/face (extrude, move,rotate and offest).

Week 11 Advanced solid editing/face (taper, delete, copy, color, material, undo and exit).
Week 12 Applied examples.




Advanced solid editing/edge (copy and color).

Advanced solid editing/body (imprint, separate, shell, clean and check).

Week 13
Surface (box, cone, dome and mesh).

WEE e, surface (pyramid and sphere)
Week 15 surface (torus and wedge) with examples.
Week 16 The preparatory week before the final Exam

Delivery Plan (Weekly Lab. Syllabus)

siiaall o sl el
Week Material Covered
Week 1 examples on coordinate systems
Week 2 examples on box, wedge and cylinder
examples on cone and tours
\CESE examples on sphere and pyramid
applied examples
Week 4 examples on asic solid editing
examples on fillet and chamfer
Weelk S examples on 3d move and 3d rotate
examples on 3d align and 3d mirror
Week 6 examples on 3d array and slice
Week 7 applied examples on ucs
Week 8 applied examples on ucs
Week 9 examples on extrude and loft
Week 10 examples on revolve and sweep
presspull and section plane

Week 11 examples on advanced solid editing/face (extrude, move,rotate and offest




Week 12 Advanced solid editing/face (taper, delete, copy, color, ).material, undo and exit
Week 13 Applied examples.
Week 14 Examples
Week 15 examples on 3d surface Surface (box, cone, dome and mesh)
Learning and Teaching Resources
u.ug.).ﬁ]\} (A,::S\ )JLAA
Text Available in the
Library?
Required Texts Autocad user manual Yes
Introduction to AutoCAD 2009
Recommended Texts Yes
Websites
MODULE DESCRIPTION FORM
LM\JJM 3alall ag CJJAJ
Module Information
4,3.»4‘)&1\ salall QLAJL.A
Module Title Industrial Engineering Management Module Delivery
Module Type B Theory
Module Code MPAC404 - Lecture
[J Lab
ECTS Credits 3 (] Tutorial
[ Practical
SWL (hr/sem) 75 [ Seminar
Module Level 4 Semester of Delivery 7
L Mechanical Power
Administering Department Eng. Dep. College TCB
Module Leader Sohaib Khalil Ibrahim e-mail sohaib-khlil@mtu.edu.iq
Module Leader’s Acad. Title Lecturer Module Leader’s Qualification M.Sc



https://books.google.com/books?id=ps8sBgAAQBAJ&printsec=frontcover&dq=autocad+book&hl=ar&newbks=1&newbks_redir=1&sa=X&ved=2ahUKEwia8u7N_MP_AhUGXaQEHfyMA8IQ6AF6BAgDEAI
https://books.google.com/books?id=ps8sBgAAQBAJ&printsec=frontcover&dq=autocad+book&hl=ar&newbks=1&newbks_redir=1&sa=X&ved=2ahUKEwia8u7N_MP_AhUGXaQEHfyMA8IQ6AF6BAgDEAI
mailto:sohaib-khlil@mtu.edu.iq

Module Tutor Suzan abbas e-mail suzan.abbas@mtu.edu.iq

Peer Reviewer Name e-mail Suzanabbas977@gmail.com

Scientific Committee 20/6/2023 | Version Number 1.0

Approval Date
Relation with other Modules
AV Al 5l sall e A8Dall

Prerequisite module NA Semester
Co-requisites module NA Semester

Module Aims, Learning Outcomes and Indicative Contents

A8 V)l gimall 5 alail il 5 dpuad Sl 3alall il

Module Aims

Jau) Al salall Calaal

Providing the engineer with information related to the management of the industrial
unit (productivity) and its structural composition and finding the optimal solution
using known methods in operations research and other engineering mathematical

methods.

Module Learning
Outcomes

Balall alatll s yaa
Al Hall

Achieving the objectives of the industrial unit with the highest possible efficiency and
maximum profitability and at the lowest cost, through the optimal use of production
resources (workers, machines, and raw materials), maintenance and warehousing
operations, then introducing the student to the system and economics of quality
control and its functions and the principles of statistics and probability distributions.

Indicative

Contents
Aal Y iy giaall

Learning and Teaching Strategies

a5 el iln )y

Strategies

1. Quizzes and tests throughout the semester to check understanding and knowledge
2. Examinations, written, that assess learners' understanding of concepts, principles,
and theories related to Industrial Engineering
3. Peer evaluation and feedback tools used as part of group projects or reciprocal
feedback assignments.
4. Assignments and essays used to assess learners' comprehension of theoretical



mailto:suzan.abbas@mtu.edu.iq
mailto:Suzanabbas977@gmail.com

concepts.
5. Presentation and demonstration of acquired knowledge in real-world scenarios.

Student Workload (SWL)
Gl i yall Jaal)
Structured SWL (h/sem) 45 Structured SWL (h/w) )
Jiadl) P Qldall alaiial) ol jall Jaadl Le sand alUall aliiall wl Al Jasl)
Unstructured SWL (h/sem) 30 Unstructured SWL (h/w) )
Jaaill I8 Calall alsiiall el al) Jaal) Lo panad allall il e oaad 5l Jaall

Total SWL (h/sem)

Jomill D4 LAl Yl ) Jea) 73
Module Evaluation
Ll ) 52Lal)
As Time/Number (\{\V/Izlilg Week Due Rele\(fjalitcgila;‘mng
Quizzes 2 10% 5,10
Formative Assignments 1 5% 9
assessment | Projects / Lab.
Report | 5% 12
Summative | Midterm Exam 2hr 10% 7
assessment Final Exam 3hr 60% 15 All
Total assessment 100%
Delivery Plan (Weekly Syllabus)
bl o ) gl
Veek Material Covered

Week 1 Introduction of management and industrial engineering
Week 2 Factors affecting the selection of the project place
Week 3 Methods of calculating transportation costs as an applied case
Week 4 Network diagrams and their applications in engineering projects
Week 5 Production lines and their types
Week 6 Planning and balancing production lines in the industrial unit
Week 7 Linear programming and its applications in industrial engineering
Week 8 Work study and time study
Week 9 Production process capability
Week 10 Inventory and its levels
Week 11 Maintenance and replacement and its applications Mathematics
Week 12 Economic feasibility
Week 13 The methods used to calculate the economic feasibility
Week 14 Normal Distribution and Area Calculation of the Standard Normal Curve




| Week 15 |

Final exam

Learning and Teaching Resources
U‘.—.“)ﬂ\} e&a_m JJLAA
Available
Text in the
Library?
Required Texts 1. yes
Recommended
None
Texts
Websites None
MODULE DESCRIPTION FORM
:\AM\JJM salall g CJ}AJ
Module Information
4,3.»4‘)&1\ salall QLAJL.A
Module Title Refrigeration Systems Module Delivery
Module Type C (] Theory
Module Code MPAC405 Lecture
Lab
ECTS Credits 10 [ITutorial
[ Practical
SWL (hr/sem) 250 [ Seminar
Module Level 4 Semester of Delivery 8
. Mechanical Power
Administering Department Eng. Dep. College TCB

Relation with other Modules
AN Al 5all 3 sall pe 48]

Prerequisite module

MPAC304

Semester

Co-requisites module

Semester




Module Aims, Learning Outcomes and Indicative Contents

Aol ,Y) by sinall g alal) il g Apud yall alall Cilaa

41. Enhance the students’ knowledge of the principles of vapor
compression refrigeration systems and its analysis.
Module Aims 42. Provide the students the basic design of all components for vapor

refrigeration system
43. Studying types of refrigeration units and cryogenic refrigeration.

Upon completion of the course, students should be able to:
15. To understand the principles of work of refrigeration systems, and
Module Learning main advantages, disadvantages and application of each them.
Outcomes 16. To investigate the general design of condenser, evaporator, expansion
device and cooling tower
17. To understand the basic calculations of the all type of refrigeration
systems.

Indicative content includes the following:

Condensers and Evaporators: Condensers and evaporators as heat exchangers,
overall heat transfer coefficients, heat transfer and pressure drop for the fluid
flow in heat exchanger tubes and shell. Extended surfaces, Heat transfer and

pressure drop for air side. Required condensing capacity, condensing
coefficient, fouling factor, de-super heating, condenser design, Wilson plots, air
and non-condensable gases. Evaporators, Boiling in the shell, boiling inside
tube, evaporators performance, pressure drop in tubes, frost. [10 hrs]

Expansion devices: Purpose and types of expansion devices, capillary tube,
selection of capillary tube ,analytical computation of pressure drop in capillary
tube, increment length, chocked flow graphical method of capillary tube
selection ,Constant pressure expansion valve, controlling of super-heating in
thermostatic expansion valve [3 hrs]

Indicative Contents

Vapor compression refrigeration system Analysis: balance point and system
simulation, reciprocating compressors, condenser performance, condensing unit
system mathematical and graphical analysis, evaporator performance,
performance of complete system graphical and mathematical analysis, some
performance trends, the expansion devices, sensitivity analysis. [5 hrs]

Cooling towers and evaporative condensers: Heat rejected to atmosphere,
cooling towers, analysis of counter flow cooling tower, stepwise integration,
acceptance test, predicting outlet conditions from tower, air conditions through
tower, evaporative condensers, when using a cooling tower and evaporative




condensers. [4 hrs]
Absorption refrigeration system: relation between vapour compression and
absorption refrigeration units, the absorption refrigeration system, temperature
and concentration properties of LiBr-water solution, calculations of mass flow
rates in the absorption cycle, enthalpy of LiBr-water solutions, thermal analysis
of simple cycle, absorption cycle with heat exchanger, crystallization, capacity
control, aqua-ammonia system . [4 hrs]

Adsorption system : the relation between adsorption and absorption,
absorption and vapour compression cycle, the analysis of adsorption system,
mathematical analysis of the adsorption system . Steam jet refrigeration: system
components, analysis of steam jet refrigeration system, approximation analysis,
equilibrium concentration. [5 hrs]

Air refrigeration system : the working principle of the cycle, design
considerations, atmosphere temperature, humidity and pressure, load
calculation, refrigeration, heating, temperature control, ventilation, pressure
control of zone, types of air system. [5 hrs]

Thermoelectric refrigeration: working principle, types of thermoelectric
refrigeration systems, electro-acoustic refrigeration, working principle, types.
[5 hrs]

Cryogenic and liquefaction of gases: Cryogenic, Joule-Thomson effect, air
liquefaction by Hopson system ( Joule-Thomson expansion ). Temperature
entropy diagram for air, calculation of work required for gas compression ,
Claude system, cascade system, general consideration for gas liquefaction,
Hydrogen , Pre-Cooling system for air liquefaction, Helium [4 hrs]
Vortex tube: Types and working principle. Heat Pipe: Types and working
principle. [3 hrs]

Learning and Teaching Strategies

aalail)  alail) Cilin il i

. Assessment is based on hand-in assignments, Written exam, Quizzes, Tutorial,
Strategies .
Seminars, Reports.
Student Workload (SWL)
G pall Jaall
Structured SWL (h/sem) 130 Structured SWL (h/w) 9
Unstructured SWL (h/sem) 120 Unstructured SWL (h/w) 8
Total SWL (h/sem) 250

Module Evaluation
A5} Ball) aps




As Tlﬁgg\m Weight (Marks) Week Due Rele\éalitclgre;a;‘mng
Formative Quizzes 4 20% (20) 3,7,9,13 LO #1-13
assessment Assignments 1 10% (10) 7 LO#5,12
Seminar 2 10% (10) 4,11 LO # 10,12
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)
JM‘dﬂ‘@d‘%tw‘tﬁﬁpéﬂ‘gﬁ“y‘GW‘

Week

Material Covered

Week 1

Condensers and Evaporators: Condensers and evaporators as heat exchangers, overall heat
transfer coefficients, heat transfer and pressure drop for the fluid flow in heat exchanger tubes
and shell.

Week 2

Extended surfaces, Heat transfer and pressure drop for air side. Required condensing
capacity, condensing coefficient, fouling factor, de-super heating, condenser design, Wilson
plots, air and non-condensable gases

Week 3

Evaporators, Boiling in the shell, boiling inside tube, evaporators performance, pressure drop
in tubes, frost.

Week 4

Expansion devices: Purpose and types of expansion devices, capillary tube, selection of
capillary tube ,analytical computation of pressure drop in capillary tube, increment length,
chocked flow graphical method of capillary tube selection ,Constant pressure expansion
valve, controlling of super-heating in thermostatic expansion valve

Week 5

Vapor compression refrigeration system Analysis: balance point and system simulation,
reciprocating compressors, condenser performance, condensing unit system mathematical and
graphical analysis, evaporator performance, performance of complete system graphical and
mathematical analysis, some performance trends, the expansion devices, sensitivity analysis.

Week 6

Cooling towers and evaporative condensers: Heat rejected to atmosphere, cooling towers,
analysis of counter flow cooling tower, stepwise integration, acceptance test, predicting outlet
conditions from tower, air conditions through tower, evaporative condensers, when using a
cooling tower and evaporative condensers.

Week 7

Absorption refrigeration system: relation between vapour compression and absorption
refrigeration units, the absorption refrigeration system, temperature and concentration
properties of LiBr-water solution, calculations of mass flow rates in the absorption cycle,
enthalpy of LiBr-water solutions, thermal analysis of simple cycle, absorption cycle with heat
exchanger, crystallization, capacity control, aqua-ammonia system .

Week 8

Adsorption system : the relation between adsorption and absorption, absorption and vapour
compression cycle, the analysis of adsorption system, mathematical analysis of the
adsorption system .

Week 9

Steam jet refrigeration: system components, analysis of steam jet refrigeration system,
approximation analysis, equilibrium concentration.




Week 10

Air refrigeration system : the working principle of the cycle, design considerations,
atmosphere temperature, humidity and pressure, load calculation, refrigeration, heating,
temperature control, ventilation, pressure control of zone, types of air system.

Week 11

Thermoelectric refrigeration: working principle, types of thermoelectric refrigeration
systems, electro-acoustic refrigeration, working principle, types.

Week 12

Cryogenic and liquefaction of gases: Cryogenic, Joule-Thomson effect, air liquefaction by
Hopson system ( Joule-Thomson expansion )

Week 13

Temperature entropy diagram for air, calculation of work required for gas compression ,
Claude system, cascade system, general consideration for gas liquefaction, Hydrogen , Pre-
Cooling system for air liquefaction, Helium

Week 14

Vortex tube: Types and working principle.

Week 15

Heat Pipe: Types and working principle.

Delivery Plan (Weekly Lab. Syllabus)
DAl e ) mleiall

Week

Material Covered

Week 1-15

Project

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

Available in the

Text Library?

Required Texts

» Refrigeration and air condition, second edition , W. F.
Stocker and J. W. Jones
» REFRIGERATION AND AIR CONDITIONING ---
Ramesh Chandra Arora
» A textbook of refrigeration and air condition, R. S. Khurmi
and J. K. Gupta

yes

MODULE DESCRIPTION FORM

Al Hall 3okl Caa g CJ}A.}

Module Information
ﬂu‘)ﬂ\ 3Ll uLA)L.A

Module Title Renewable Energy Module Delivery

Module Type C

(1 Theory

Module Code MPAC406 Lecture




ECTS Credits 10 Lab
[ Tutorial
SWL (hr/sem) 250 U Practical
[J Seminar
Module Level 4 Semester of Delivery 8
. Mechanical Power
Administering Department Eng. Dep. College TCB
Relation with other Modules
AV Al )l ) sall e A8
Prerequisite module Semester
Co-requisites module Semester

Module Aims, Learning Outcomes and Indicative Contents

Gl YY) G ginall 5 alal) el s Al jal) salall Cilaa]

Module Aims

Al sald) Calaal

1. Provide the students the basic knowledge of all sources of renewable
energies.

2. Provide the students with the fundamentals of the different power generation
systems working based on renewable energies.

3. Provide the students the experimental training about the different renewable
energy systems.

Module Learning
Outcomes

Al alall olal) il jie

1. To understand the sources of renewable energies and the main advantages
and disadvantages of each of them.
2. To understand the effects of renewable energy on the environment.

3. To understand the principles of work of renewable energy systems.

4. To investigate the general design of renewable energy systems.
5. To understand the basic calculations of renewable energy sources and
systems.

Indicative

Contents

Indicative content includes the following.

Part 1 — Solar energy

The principles of solar energy with the solar systems of solar water heating,
solar air heating, solar thermal power plants, solar water desalination, and solar
dryer. [30 hrs]

Part 2 - Photovoltaic
Principles of solar cells and photovoltaic modules. Effects of solar radiation
and ambient temperature on the photovoltaic systems. Types of photovoltaic




systems with different applications. Power outputs of the photovoltaic systems.
[30 hrs]
Part 3 — Wind energy
Wind energy and wind turbines. Classifications and types of wind turbines.
Components of wind turbines. Types of wind farms and performance of the
wind turbines. [10 hrs]
Part 4- Water energy
Hydro energy with hydro turbines. Types of hydero power plant. Occen energy
with different power plants. Tidel energy and tidel power plants. [10 hrs]
Part 5- Geothermal energy
Types and applications of geothermal energy, geothermal heating systems, and
geothermal power plants. [10 hrs]
Part 6 — Bioenergy
Types and applications of bioenergy, biomass biogas and biofuel. [10 hrs]

Learning and Teaching Strategies

aabill 5 alal) Cilial iad

Type something like: The main strategy that will be adopted in delivering this
module is to encourage students’ participation in the exercises, while at the
same time refining and expanding their critical thinking skills. This will be

Strategies 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)
Al il 5 Jeal
Structured SWL (h/sem) 116 Structured SWL (h/w) 3
Juaill I8 Ul aliiall ad )3l Jaal Lo sand Ul oliial) sl ) Jaal
Unstructured SWL (h/sem) 134 Unstructured SWL (h/w) 9
dhadll JOa Qllall alaiiall ye ol yall Jaal) Le sl Ul Akl ye ol yall Jaal)
Total SWL (h/sem) 250
Saaill I Ll Sl al) Jaal
Module Evaluation
Al 20 33l oy
Time/Nu . Relevant Learning
As mber Weight (Marks) Week Due Outcome
Formative Quizzes 2 10% (10) 5,10 LO#1,2,4
assessment Assignments 2 10% (10) 2,12 LO#3,5




Projects / Lab. 1 10% (10) Continuous

Report 1 10% (10) 13 LO#1,2m3,4,5

Summative
assessment

Midterm Exam 2 hr 10% (10) 7 LO#1-3

Final Exam 2hr 50% (50) 16 All

Total assessment 100% (100 Marks)

Delivery Plan (Weekly Syllabus)
Bl e gl Zlgiall

Week

Material Covered

Week 1

General introduction to Energy. Introduction to renewable energy. Renewable energy
resources and application. Renewable energy and environmental problems (Acid rain, Ozone
layer depletion, Global climate change, Nuclear hazards).

Week 2

The sun. Reckoning of time (the equation of time and longitude correction). Solar angles
(declination, hour angle, solar altitude angle, solar azimuth angle, sunrise and sunset times
and day length, incidence angle). Calculations of solar radiation (Extraterrestrial solar
radiation, Atmospheric attenuation. Terrestrial irradiation. Total radiation on the surface).

Week 3

Solar energy collectors. Stationary collectors (Flat plate collectors, Compound parabolic
collectors, Evacuated tube collectors). Sun-tracking concentrating collectors (Parabolic
trough collectors, Fresnel collectors, Parabolic dish reflectors, Heliostat field collectors).

Week 4

Solar water heating systems. Passive systems (Thermo siphon systems, Integrated collector
storage). Active systems (Direct circulation systems, Indirect water heating systems, Pool
heating systems).

Week 5

Heat storage systems (Air system thermal storage, Liquid system thermal storage, and
thermal analysis of storage systems). Module and array design. Differential temperature
controller, Placement of sensors.

Week 6

Heat storage systems (Air system thermal storage, Liquid system thermal storage, and
thermal analysis of storage systems). Module and array design. Differential temperature
controller, Placement of sensors.

Week 7

Industrial process heat (Solar industrial air and water systems, Solar steam generation
systems). Chemistry applications (Reforming of fuels, Fuel cells, Materials processing, Solar
detoxification). Solar dryers (Active solar energy dryers, Passive solar energy dryers.
Greenhouses and greenhouse materials.

Week 8

Solar desalination systems. Desalination processes. Direct collection systems. Classification
of solar water desalination systems. Performance of solar stills. Solar cells, Structure of
photovoltaic System, Design of photovoltaic system. Hybrid photovoltaic /thermal systems
and applications.

Week 9

Solar Thermal Power Systems (Parabolic trough collector systems, Power tower systems,




Dish systems, Solar ponds).

Introduction to wind energy. Power available in the energy. Wind turbine power and torque.
Classification of Wind turbine (Horizontal axis Wind turbine, Vertical axis Wind turbine).

Week 10 Aerodynamics of Wind turbine (Airfoil, Aerodynamic theories). Characteristics of wind
rotors (Rotor design, Rotor performance). Analysis of wind data
Wind energy conversion systems. Wind electric generators (Tower, Rotor, Gearbox, Power
regulation, Safety brakes, Generator). Wind farms, Offshore wind farms. Wind pumps. Wind
Week 11 water heater. Performance of wind energy conversion system. Power curve of wind turbine.
Capacity factor.
Introduction to water cycle. Water turbines. Hydropower plants (Run - of - River power
Week 12 plants, Storage power plants, Pumped - storage power plants).
Introduction to bioenergy (biomass, biogas, biofuel). Biomass heating (Wood as a fuel,
Week 13 Fireplaces and closed wood burning stoves, Wood pellet heating). Biomass heat and power
plants.
Introduction to geothermal energy. Geothermal plants (Geothermal heat plants, Geothermal
Week 14 power plants), Geothermal heat pumps.
Week 15 Tidal energy. Tidal power plants. Wave energy. Wave power plants.
Week 16 The preparatory week before the final Exam
Delivery Plan (Weekly Lab. Syllabus)
il e gl #lgidll
Week Material Covered
Week 1 Measurement devices and safety tools
Week 2 Solar angles
Week 3 Sun path and shading
Week 4 Solar simulators
Week 5 solar water heating systems
Week 6 solar air heating system
Week 7 Solar dryer
Week 8 Solar water desalination
Week 9 Solar concentrators




Week 10 Performance of photovoltaic modules
Week 11 Performance of photovoltaic systems
Week 12 Performance of photovoltaic thermal system
Week 13 Wind turbines

Week 14 Hydro energy

Week 15 Geothermal systems

Learning and Teaching Resources
U‘“ﬂ)ﬁ‘J elxﬂ\ JJLAA

Text Available in the
Library?
Solar energy engineering processes and systems, Second
edition. Soteris A. Kalogirou.
Wind energy: fundamentals, resource analysis and
Required Texts economics. Sathyajith Mathew. Yes
Introduction to geothermal power. Val Pierce.
Introduction to renewable energy. Vaughn Nelson.
Solar Energy Thermal Processes, fourth edition. Duffie,
Recommended Texts John A Yes
Websites
MODULE DESCRIPTION FORM
LM\JJM 3alall ag CJJAJ
Module Information
ﬂu‘)ﬂ\ 3alall uLA)la.A
Module Title Professional Ethics Module Delivery
Module Type B Theory
Module Code MTU1008 HLecture
[] Lab
ECTS Credits 2 [J Tutorial
[ Practical
SWL (hr/sem) 50 [ Seminar




Module Level uGxl 4 Semester of Delivery 2

Administering Department App. Mech. College TCB

Relation with other Modules

AV Al )l ) sall g A8

Prerequisite module None Semester

Co-requisites module None Semester

Module Aims, Learning Outcomes and Indicative Contents

Gl YY) g ginall 5 alal) il s Al Hal) salall Cilaa]

1. AU caay
2. AgdlydellCaag

3. L Al ClBAY Caa
4. Al ClLBAl adl Cha g
Module Aims 5. Adgall 8 DAL ) &Ll blaY Caua g

6. Aigall CLENAD o s 5l s i) Camy
7. Ageedigh Ggal) A jlae CABIAY Caas

sle 1o Callal) ) S Jacadll 138 LS am:

1. GYAY) ddia agd,
Module Learning 2. dagally Jaadl oy (5a s,
Outcomes 3. Agall LENA) agd
4. Aagdl & A el @l L) Llal e oyl
5. gl LAY o o 5 bl 5 iy e el
6. Aol Ceall LA s las

‘;J..gbq Craaally g;L&J‘J\ & sl

Indicative Contents
GAY) Lpaa) AENAY) Al (BMAY) jolias (LENAD dalall 2ol il ¢ Wliie g BMAY) & sgda
asisall g2 3l [6 hrs]




Qe a5 Al chigall oy s gl o s ¢ Janll LS s Apanl 5 Janll igall 5 Jonl
Higall ltle o 5 ) ang ) el (i 5l 5 digall 5 [6 hrs]

sailiad digall CLEMAL o) U Al s) 2 53 el ¢ Agall CLEMAL Lale digall CLEIA)
Zgall CLEIAT (g J sl (5 ginall il shad cigall BT i cJanll ciLEMAl) [6 hrs]

Saad) a1 ¢ Jalaill Gpon Jaall el Gaoall LeY) gl CiLEMAI 5 28l [6 hrs]

Lee ) 5il 5 ey ya3 5 5 1) cae 53l 5 Ady a3 (g )W) Sl gl 8 EA) sl & gLl Lalal
Ak gll elal o jallae g alaph g 4digla (iall clelawd 5. [10 hrs]

Ligal) LAMNA) ad Zean 3 sl 3 Sl s [5 hrs]

dpaill gall A jlas SLEMAI [5 hirs]

Learning and Teaching Strategies

aalill 5 alal) Cilial ind

Stratesies Assessment is based on hand-in assignments, written exam, Case study,
& Quizzes, seminars, Practical testing and Online testing.
Student Workload (SWL)
Ul asd yall Jasl
Structured SWL (h/sem) 30 Structured SWL (h/w) 2
Unstructured SWL (h/sem) 20 Unstructured SWL (h/w) 2
Total SWL (h/sem) 50
Module Evaluation
2l 83Lal) oy
Time/Nu Weight (Marks) Week Due Relevant Learning
As mber Outcome
Formative 2 10% (10) 3,5,6,10 LO#1,2,.....10
assessment | A ssionments 2 10% (10) 7,8 LO#8




Seminar 1 10% (10) 11 LO#11
Summative | Midterm Exam 2 hr 10% (10) 12 LO#1-12
assessment | pinal Exam 3hr 60% (60) 15 All
Total assessment 100% (100 Marks)
Delivery Plan (Weekly Syllabus)
sanall 8 gl iy ) oy g sand JS (6 sima sk o ) il
Week Material Covered
Week 1 CLEMA daladl ac ) gall cLaliing 5 (BUAY) a sgda 1 (S
Week 2 esinall 5 3l 3RV dyan) AENAY) adl) (LENAY) jolaa : GIAY),
Week 3 | & Lt Gl Al Lo 58 (Al el Aigall By jai 5 o sgde ¢ Jonll LS sl apanl 5 Janll Al 5 Jasl
48 5l g Jaall
Week 4 Jsiall (5 shusall @l sl Aigall 5 Janll CLENA) (ailiadiclen al JIM Anlag¥) Ll 50 e 5 Led jad rddgall cil@lA)
e,
Week 5 Jandl G831 5 Jalail) s cJanll uaill ¢ Bauall ¢ DLV :digal) QLA 5 Al
Week 6 andl 81 5 Jalail) G cJanll uaill ¢ Baall ¢ DLV :digal) L8NS 5 all,
Week 7 ac) 5il 5 4dy yad (5 0¥ Sl gl & AN ) Ll Sl
Week 8 o oalhe g dinph g 4 seia (lall g cpdl sall Le—.'\-.w:li;e-c‘ﬁb Le = B sl rdigall (& DA el & sl Llal
ALl sl
Week 9 Lgall A Zraw i il 55 ¢l Dl slasardigall QLEMAN o s 55 il 5 Jilas
Week 10 Jand) 8 SUAY) & gliall 3523 48 Aigall (BUAY) Blnall delua A Lgile] jo g (Al ) 5aY
Week 11 eainall &l 8 dea) A aiel) Ggall A jlee CilLEMA
Week 12 doa Kl 5 el SAY)
Week 13 Al 5b yinall il L g 5
Week 14 Jlanl) A4la3 Aagall A 5f e Aa3Y 2 g
Week 15 4S5 a1 5 A pad) 3 kil &5l gl CLEBAY dpadlu¥ 3 kil




Learning and Teaching Resources

u.ug.).ﬁ]\} (A,::S\ )JLAA

Text Available in the
Library?
Recommended Texts > a2l alal) LA gt i ; digall CLENAT LS axd
MODULE DESCRIPTION FORM
:\AM\JJM 3alall g CJ}AJ
Module Information
47\»:‘)&5\ salall &L’LA}L.A

Module Title English 4 Module Delivery
Module Type S Theory
Module Code MPAC408 U Lecture

. [J Tutorial
ECTS Credits 2 [ Practical
SWL (hr/sem) 50 L] Seminar

Module Level 4 Semester of Delivery 8
L Mechanical Power
Administering Department Eng. Dep. College TCB
Relation with other Modules
G AV Ll )l sal) e 28Dl
Prerequisite module MPAC307 Semester L3,S2

Co-requisites module None Semester

Module Aims, Learning Outcomes and Indicative Contents

LLi V) il ginall 5 aladill il 5 dpuad all 3alall il




Module Aims

Al saldl Calaal

The goal is to study English language and gain knowledge of it as benefit
engineers in general, and to develop speaking skills and understand its basic
rules taking the way to the acquisition of the ability to use technical key words
in their work and the capability of communicating with other engineers
correctly

Module Learning
Outcomes

Al Hall 3alall aladl) s j3a

Developing speaking skills and understanding its basic rules to take the way to
the acquisition of the ability to use technical keywords in their work and the
capability of communicating with other engineers correctly .

Indicative Contents
Aala Y iy il

Through the prepared syllabus, the student acquires the ability to understand

grammar English language through weekly lectures and classes in a gradual

and sequential manner for a period of four years, starting from the first stage,

such as interrogative, negative, formation of sentences, parts of speech, and
others.

Learning and Teaching Strategies

aabill 5 alal) Cilial iad

Type something like: The main strategy that will be adopted in delivering this
module is to encourage students’ participation in the exercises, while at the
same time refining and expanding their critical thinking skills. This will be

SHEIGRIEE 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 asd yall Jasl
Structured SWL (h/sem) 30 Structured SWL (h/w) )
daadll Al altiall ol 5ol Jasl) e s Ul adsiiall ol all Jaal)
Unstructured SWL (h/sem) 20 Unstructured SWL (h/w) )
Seaill IO Il alitiall e ol 5l Jaal Lo ol Ul biiall e o jall Janl
Total SWL (h/sem) 50
Jumil) I3 Ul IS sl 50l el

Module Evaluation
a2l 8oLl gl

Time/Nu . Relevant Learning

As mber Weight (Marks) Week Due Outcome
Formative Quizzes 2 10% (10) 5,10 LO#1,2,10and 11
assessment Assignments 2 10% (10) 2,12 LO#3,4,6and 7




Report 1 10% (10) 13 LO#5,8and 10
Summative | Midterm Exam 2 hr 20% (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 zlgiall
Week Material Covered
Week 1 Grammar revision, vocabulary and comprehension
Week 2 Cause and effect clauses, State verbs, vocabulary and comprehension
Week 3 Academic writing (2), writing technical report
Week 4 Types of sentences in English (1), vocabulary and comprehension
Week 5 Types of sentences in English (2), vocabulary and comprehension
Week 6 Result clauses, vocabulary and comprehension
Week 7 conjunctions, vocabulary and comprehension
Week 8 Punctuation, vocabulary and comprehension
Week 9 Writing CV, passive voice, vocabulary and comprehension
Week 10 Technical writing, technical sentences, vocabulary and comprehension
Week 11 Writing essays, vocabulary and comprehension
Week 12 Writing summary and abstract
Week 13 Paraphrasing
Week 14 General Revision
Week 15 Final Exam
Learning and Teaching Resources
w‘)dﬂ\} elzﬂ\ JJLAAA
Text Avail'able in the
Library?
Required Texts Headway plus for post intermediate Yes
Recommended Texts Any Grammar and compre'hens%o'n for technical No
learning and academic writing texts.
Websites

MODULE DESCRIPTION FORM

s yal) 33Lal) iy 3

Module Information
a.;u.u\)ﬂ\ 3all) c_sLA}l’.A

Module Title Control and Measurements Module Delivery




Module Type C L] Theory
Module Code MPAC409 Lecture
Lab

ECTS Credits 6 [ Tutorial

[ Practical
SWL (hr/sem) 150 (] Seminar

Module Level 4 Semester of Delivery 8
. Mechanical Power
Administering Department Eng. Dep. College TCB

Relation with other Modules
AV Al )l ) sall pa A8

Prerequisite module

Semester L3,S2

Co-requisites module

Semester

Module Aims, Learning Outcomes and Indicative Contents

L8 V)l ginall 5 aleil il 5 dpusd all salall Ciloal

Module Aims

Al sald) Calaal

Course Objectives: as an example

23. Students become familiar with various types of sensors which have
been used in HVAC control systems.
24. Knowing the aims of the control systems and their importance in the
HVAC.

25. Providing enough details to understand each element in the HVAC
control system.

26. Providing a more in-depth understanding of troubleshooting HVAC
control systems.

27. The student will be able to follow and read wiring diagrams.

Module Learning
Outcomes

Al alall alal) il jie

Outcomes: as an example

1. Applying fundamentals of control systems.
2. Reading, drawing, and interpreting HVAC control system diagrams.
3. Select the HVAC control systems.
4. Controlling required indoor air quality and thermal comfort conditions.
5. Applying knowledge of how energy savings can be achieved by HVAC
control systems.
6. Identifying problems with the HVAC control systems.




Indicative Contents
ks Y ey giadll

Control engineering is applied in many different fields and at many different
levels. The components of all control systems are diverse in nature and may
include electrical, electronic, mechanical, thermal, and fluidic devices. The
aims behind using control systems in HVAC are:
1. Maintain thermal comfort conditions.

2. Maintain optimum indoor air quality.
3. Reduce energy use.
4. Safe plant operation.
5. To reduce manpower costs.
6. Identify maintenance problems.
7. Efficient plant operation to match the load.

8. Monitoring system performance.

Learning and Teaching Strategies

aabill 5 alal) Cilia il iad

. Assessment is based on hand-in assignments, written exams, Case studies,
Strategies . . . .
Quizzes, report presentations, Practical testing
Student Workload (SWL)
Al ol 53 Jeal
Structured SWL (h/sem) 116 Structured SWL (h/w) 2
Jaadll Joa allall alaiial) ol all Jasll Le sl Ul adsinal) ol all Jaal)
Unstructured SWL (h/sem) 34 Unstructured SWL (h/w) 4
dhadll JOa Qllall alaiial) ye ol yall Jaal) Le ol Ul Akl ye ol yall Jaal)
Total SWL (h/sem) 150
Jeaill I8 Qllall SN s pall Jaal
Module Evaluation
L)yl 52Lall i
Time/Nu . Relevant Learning
As mber Weight (Marks) Week Due Outcome
Formative ‘ Quizzes 4 20% (10) 3,6,9,12 All




assessment Assignments 2 5% (10) 6,12 All
Projects / Lab. 1 10% (10) Continuous
Report 1 5% (10) 14 All
Summative | Midterm Exam 2 hr 10% (10) 8 All
assessment Final Exam 3hr 50% (50) 16 All
Total assessment 100% (100 Marks)
Delivery Plan (Weekly Syllabus)
bl o gl zlgiall
Week Material Covered
Fundamentals of control systems and measurements include principles, elements, purposes
Week 1 for HVAC systems, open and close loop control, energy sources, accuracy, the standard of
measurements, and description of measurement devices.
Controlled variables, sensors, time response, measurements, feedback, and Control actions
include two position controllers, proportional controllers, proportional plus integral
Week 2 | controllers, and proportional plus integral plus derivative controllers. Control devices, valves,
dampers, relays thermostats, humidistats, and pressure transducers.
Pneumatic control systems and their sensors. Errors in Measurements: Types of errors and
Week 3 o :
Statistical Analysis.
Week 4 Principles of electrical contr‘ol systems include their el‘emc‘tnts, electrical symbols and wiring
drawings, control, and power circuit diagrams.
Week 5 Electrical control of air handling units, variable speed controller, and multispeed staters.
Fundamentals of electronic control systems include their elements, sensors, transducers,
Week 6 . .
amplifiers, and Wheatstone bridge.
Week 7 Digital Direct Control (DDC), components and operating cycle, microprocessor, pneumatic
to electronic control system,
Week 8 Input and output signals — digital and analog, system network controller.
Complete control systems, single-zone systems, single-zone AHU; minimum outside air,
Week 9 . . . . .
single-zone AHU; economy cycle outside air, multizone air handling systems
Week 10 Single-zone humidity control, static pressure control of outside air, preheat with outside air
thermostat
Week 11 Enthalpy control, outside air; enthalpy economy cycle, economizer control
Energy savings in HVAC systems, HVAC energy efficiency ratio (EER), energy-efficient
Week 12 heating and cooling systems, seasonal energy efficiency ratio (SEER), and energy
management system (EMS).
Week 13 PLCs, types of PLCs, study hardware and software used in PLC.
Week 14 Implementation of logic gates, implementation of On-Delay Timer,
Week 15 Troubleshooting HVAC control systems.
Week 16 Preparing for the final exam




Delivery Plan (Weekly Lab. Syllabus)
DAl e ) mleiall

Week Material Covered
Week 1 Workplace safety rules, knowing about the instruments, tools, and supplies.
Week 2 Measurements of controlled variables (temperature, humidity, pressure, etc.).
Week 3 Domestic and commercial refrigerator and freezer controls.
Week 4 Ice maker controls and water cooler controls, vendor machine controls.
Defrost control, defrost timers, wiring diagram of the evaporator defrosting, hot gas
Week 5 :
defrosting, and hot gas bypass.
Compressor protection devices, oil pressure controls, low- and high-pressure controls, and
Week 6
overload controls.
Week 7 Air conditioning power and control circuits and reversing valves.
Week 8 Residential central air conditioning control systems,
Reversing the rotating direction in 3-phase AC. Motor (power and control circuit).
Weese Reversing the rotating direction in 3-phase AC. Motor by using PLC.
Star-delta starter (power and control circuit). Star-delta starter (power and control circuit) by
Week 10 using PLC.
Week 11 Chilled controls.
Week 12 Chilled controls by using PLC.
Week 13 Control systems of air handling units (AHU).
Week 14 Control systems of air handling units (AHU) by using PLC.
Week 15 Troubleshooting.
Learning and Teaching Resources
w‘)dﬂb elzﬂ\ JJLAAA
Text Available in the
Library?
Haines, Roger W., and Douglas C. Control heating,
Required Texts ventilating, and air conditioning systems. Springer Yes

Science & Business Media, 2006.

Recommended Texts

Montgomery, Ross, and Robert McDowall. Fundamentals

of HVAC control systems. Elsevier, 2008 Yes

Websites







