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Introduction:

The educational program is a well-planned set of courses that
include procedures and experiences arranged in the form of an academic
syllabus. Its main goal is to improve and build graduates' skills so they
are ready for the job market. The program is reviewed and evaluated
€very year through internal or external audit procedures and programs
like the External Examiner Program.

The academic program description is a short summary of the main
features of the program and its courses. It shows what skills students
are working to develop based on the program's goals. This description
IS very important because it is the main part of getting the program
accredited, and it is written by the teaching staff together under the

supervision of scientific committees in the scientific departments.

This guide, in its second version, includes a description of the
academic program after updating the subjects and paragraphs of the
previous guide in light of the updates and developments of the
educational system in Iraq, which included the description of the
academic program in its traditional form (annual, quarterly), as well as
the adoption of the academic program description circulated according
to the letter of the Department of Studies T 3/2906 on 3/5/2023
regarding the programs that adopt the Bologna Process as the basis for
their work.

In this regard, we can only emphasize the importance of writing an
academic programs and course description to ensure the proper

functioning of the educational process.
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Concepts and terminology:

Academic Program Description: The academic program description provides

a brief summary of its vision, mission and objectives, including an accurate

description of the targeted learning outcomes according to specific learning

strategies.

Course Description: Provides a brief summary of the most important

characteristics of the course and the learning outcomes expected of the students
to achieve, proving whether they have made the most of the available learning
Opportunities. It is derived from the program description.

Program Vision: An ambitious picture for the future of the academic program to
be sophisticated, inspiring, stimulating, realistic and applicable.

Program Mission: Briefly outlines the objectives and activities necessary to

achieve them and defines the program's development paths and directions.

Program Objectives: They are statements that describe what the academic

program intends to achieve within a specific period of time and are measurable

and observable.
Curriculum Structure: All courses / subjects included in the academic program

according to the approved learning system (quarterly, annual, Bologna Process)
whether it is a requirement (ministry, university, college and scientific department)

with the number of credit hours.
Learning Outcomes: A compatible set of knowledge, skills and values acquired

by students after the successful completion of the academic program and must

determine the learning outcomes of each course in a way that achieves the

objectives of the program.
Teaching and learning strategies: They are the strategies used by the faculty

members to develop students’ teaching and learning, and they are plans that are

followed to reach the learning goals. They describe all classroom and extra—

curricular activities to achieve the learning outcomes of the program.
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Academic or Professional Program Name: Bachelor of Aeronautical Technical
Engineering

Final Certificate Name: Bachelor of Aeronautical Technical Engineering

Academic System: Annual - for the academic year 2022/2023

Description Preparation Date : 4 /12023
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1. Program Vision

* Pioneer in technical engineering education in the field of specialization

* Intemationally recognized

* An educational entity with strong research

2. Program Mission

* Serve our students by teaching them problem solving, leadership and

teamwork skills, the value of quality commitment, ethical behavior, and
respect for others.

* Providing high-quality technical engineer graduates in the field of aerospace
engineering.

* Innovative technology for the benefit of society locally and globally.

* Providing modern research in the field of aviation technology.

* Cooperating with civil and military bodies to market the skills of the field of
specialization.

* Providing advice on obtaining a civil aviation license and an air service training

license from

support...etc

| .
| * European Aviation Safety Agency (EASA) and licenses for ground
f L

3. Program Objectives

Due to the rapid scientific and technological progress in the field of aircraft
technology, the Aeronautical Technology Engineering Department is working
to achieve clear strategic goals that will help it achieve a prominent position
within the academic communities, which are becoming clear

In the following:

1. Maintaining and improving the quality of the curriculum through:

* Introducing scientifically and internationally updated study materials in the
study of aircraft technology and keeping pace with rapid scientific

development through direct contact with decision-makers for aircraft
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engineering in all parts of the world and direct contact with colleges and

institutes specialized in aircraft technology.

* Continuous evaluation and development of curricula.

* Linking student projects and research to community needs.

* Expanding students’ concepts through field visits to domestic airports,
seminars, and training on airport runways and maintenance workshops.

. Modernizing and opening laboratories by providing them with the latest
technical equipment and equipment in the field of specialization and
managing them with skilled technicians.

3. Providing the best university environment for the teaching staff.

» Maintaining the technical development of faculty members through:

* Encouraging active participation in conferences and technical meetings,
especially with Iragi and international airport administrations and
international training companies.

* Continuous review and evaluation of their activities.

* Encouraging faculty initiatives and achievements.

. Knowledge production through:

* Conducting distinguished theoretical and applied research.

* Encouraging scientific publishing and stimulating the collective work of
research groups from different specializations.

« Striving to increase sources of research funding through publishing in
international engineering journals.

. Initiatives to reduce administrative routine and facilitate work procedures
through educational guidance and developing the relationship between
students and teachers.

. Activating and strengthening ties with public government agencies and the
private sector through:

* Organizing conferences, seminars and educational courses. _

* Encouraging consulting work and providing services at the .professional

level in all engineering specialties




4. Program Accreditation

Aeronautical Technology Engineeting Department for the academic year

2021/2022 has been submitted to the presidency of Al-Furat Al-Awsat

Technical University.

5. Other external influences

* Iraqi Airways
* The Iragi Ministry of Defense
* The Iraqi Civil Aviation Authority

* Iraqi and international aircraft maintenance companies

* Local and international airports

6. Program Structure

Program Structure : -N'u_mb_er of Credit hours | Percentage Reviews* :
s ek _Coi-:'_,r.se's AL

Institution 5 12 6.2%

Requirements

College 11 48 252 %

Requirements

Department 24 130 %68.4

Requirements

Summer Training

Other

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




7 Program Doncl‘lptleh
theoretical practical
CREQ 141 Electrical Engineering 2 1
CREQ 142 Eng. Drawing& Descriptive 1 3
UREQ 161 Human Right & Democracy 2
MATH 151 Mathematics I 3
AREI112 i 3
1 level Mechanics 1
ARE111 Properties of Materials 2
} ARE121 Thermodynamic I 2 2
|| CREQ 143 Programming I 1 2
f CREQ 144 Work shop 6
_| UREQ 162 English language 1 1
i o LT TR J,{- ._ ?A*}Ir":f:;';" O AR AT A% Pt
’ “rﬂrf‘.!?!)}:m 1 ke Cou "fu;; ,‘%‘.ﬂ jeisih Credit Hours .+
| theoretical practical
ARE 223 Fluid Mechanics 2 2
ARE 215 Manufacturing Processes 2 1
MATH 252 Mathematics 11 3
CREQ 246 Mechanical Drawing 1 3
" ARE 213 Mechanics II 3
2" level -
ARE 214 Strength of Material 2 2
‘ ARE 231 Theory of flight 2
ARE 222 Thermodynamic II 2 2
CREQ 245 Programming I1 1 2
UREQ 262 Engilsh language 1 1
T AT " Ea DR TS
| Course Code |  Credit Hours
theoretical practical
ARE 324 Aerodynamics 2 2
ARE 332 :Mrcraﬂ Elec. and 2 2
instrument )
ARE 316 Mech. Eng. Design I 2 3
CREQ 347 Eng. &Num. Analysis 2
3" Jevel ARE 325 Heat Transfer 2 2
CREQ 348 Industrial Engineering 2
ARE 317 Theory of Machines 2 2
ARE 333 Aircraft Engines 2 2
ARE 326 Gas dynamic 2 1
UREQ 362 English language I 1
R TR AL gl Dt © S KTy '-"}',-';vﬂ?i"-{- T T T | e
_ YearjLevel | CourseCode | red _
theoretical practlcal
ARE 436 Aircraft Design 3 1
ARE 435 Alrcraft Engines & Jet Propulsion 2 1
4" level _ ARE 438 Aircraft Stability & Control 2 1
ARE 434 Aircraft Structures 2 1
ARE 439 Aircraft Sys. & Maintenance 2 2




ARE "; . (‘nm[m?er_ﬁiﬁe_tl— 3
e Engineering s

ARE 418 Automatic Control 2 1

ARE 437 | Alrcraft Vibration 2 2
CREQ 4410 Final project 4

UREQ 462 | English Ianguage 1v I

8. Expected learning outcomes of the program

Knowledge and ul'ldcrstlndlnﬁn] ST ‘r',"," "1‘33\’ &

Al Ability to apply knowledge in mathematics, science, and engmeermg

TR

Understand the professional and ethical responsibilities of the field of

A2
specialization.

A3 Ability to evaluate course outcomes with faculty, industry and professional
practitioners, as well as employers and graduate students to improve them

Ad Teaching leadership skills and the value of quality commitment, ethical behavior
and respect for others

Subject-specific skills | |1 || Vs :
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 englneenng prob!ems in the field of specialization

hincng SRR ol T
The ability to oommumcate effeclwely w:th those concemed wuh 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

ca The broad leaming necessary to understand the impact of engineering solutions on

global economic, environmental and social problems

Generic and !ransferahh'skil: s (o

development) 3 i b :

D1 Ablhty to manage and worL on ground and air support equipment for alrcraft
The ability to design mechanically using the latest 3D design and 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..........

. The ability to work with the latest devices for diagnosing mechanical, electrical and

3
electronic faults in aircraft systems.
The ability to adapt to similar specializations (communications engineering,

D4 refrigeration and air conditioning engineering, mechanical engineering, renewable
BHETIES, wxiwssimsssosnss




9. Teaching and Learning St-r_ategies

In-person and electronic lecture, workshop, laboratory, methodological

teaching, summer training

10. Evaluation methods

Oral exams, written exams, semester exams, final exams, daily assessment,
homework, reports, seminars, simulation programs
11. Faculty
Faculty Members
e g 7 e 2 Number of the teaching
_ . . Specialization ; Regy!r’ﬂnqntu[&kills M0 : 'w .
g Fhdemic Ranks, ~ (ifapplicable) | 5t 48
e T e General Special Staff Lecturer
Prof. Dr. Nuclear Eng. Thermal 1
'_ Assistant. Prog Dr. Mechanical Applied 1
: Assistant. Prog Dr. Mechanical aerodynamic 1
Assistant. Prog Dr, Mechanical combustion 1
; lecturer Mechanical Applied 3
lecturer Mechanical Thermal 2
J lecturer Materials Materials 2
!
| lecturer Manufacturing | Manufacturing 1
i
' lecturer Mathematics | Mathematics 1
lecturer English/Arabic | English/Arabic )
l language language -
|
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oring new facully Fefbars

whisby

One of the tasks of the Aeronautical Technology Englneering Department is to hoid training

programs for new recruits on a regular basis and for appropriate periods that are compatible

with the teaching strategies in the Aeronautical Technology Engineering Department with
different types of leaming outcomes that aim to develop the educational program. The
teaching staff in the department is bound by the teaching and evaluation strategies explicitly
stipulated in the course descriptions. Programs with sufficient flexibility to meet the needs of

different groups and according to their individual differences.

e
ﬂ* fl ’ SV CHEN T ey 2y ) v i
P cuuy mm#’n 5 v ' ?1 MR e ;;,&;T":@Hﬁ- F 4

One of the things that is taken into consideration when classifying an effectwe education
system is placing the quality of teaching in an important position while providing learners
with the knowledge in addition to the values and skills that they need during the various
stages of their leaming throughout their lives. Establishing a map of teaching and learning
objectives in a clear strategy is considered one of the axioms in classifying an effective
education system. These objectives may relate to improving the quality of teaching,
developing mechanisms to manage teaching affairs, fully supporting it, developing its
performance, and maintaining this level throughout one’s professional life. Most education
plans include strategies that actually encourage both quality and teaching, for example,
developing educational curricula, developing teacher education, increasing the proportion of

teachers to match the increase in the number of students, improving classroom conditions,

and increasing the financial allocations allocated for this.

12. Acceptance Criterion

Graduates of the scientific branch of preparatory studies only, as there is no

corresponding branch in vocational preparatory schools corresponding to the

aviation major

13. The most important sources of information about the 'prbgr_ani

« University of Technology in Baghdad
» The Iragi Ministry of Transport
« The American Academic Accreditation Board (ABET).
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. _E_uro;-)e;; Transport Safely Agency EASA

* American Society of Mechanical Engineers (ASME).
* Intemational Civil Aviation Organization ICAO
* Iraqi Civil Aviation Authority ICAA

14. Program Development Plan

The Aeronautical Technology Engineering Department is committed to the

educational organization's continuous commitment to the strong participation of

the educational organization's employees in quality assurance processes. It
‘ provides the Quality Assurance Division in the educational organization with the
| necessary resources and provides assistance to it wherever needed. All faculty
and staff also participate in continuous improvement processes and prepare
reports about them ~ each in their field of work — to reach the goal of continuous
improvement of outcomes.

2- Use indicators and benchmarks

The Aviation Technology Engineering Department always compares its
achievements with the previous year of plans that were developed during the
academic year, as it works to add courses, workshops, seminars, research, and
student projects to its scientific plan so that it keeps pace with the labor market
and technical development.

3- Independent verification of standards

The Aviation Technology Engineering Department works 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 (labor market) within the improvement processes.

Continuous.

1- Institutional commitment to continuous improvement of the quality of outputs: |
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L.Introduction to ores, elements and materials

2. Classification of engineering materials

3. Crystal structure

4. Imperfections in crystals

5.Structure of ingots chilled

6. Thermal equilibrium diagrams

7.Lever rule: Eutectic, Eutectoid and Peritectic reactions.
8. Applications on binary phase diagrams

9. Mechanical properties of metals

10. Application on mechanical testing and properties
11. Iron and Steel

12. Carbon steel

13.Cast Iron

14.non-destructive inspection

15.Nano materials

16.Composite Materials

1. EIGHTHEDITI O N Materials Science and Engineering An

Introduction William D. Callister, Jr. and David G.
RethwiscEIGHTHE DITI10O N Materials Science and Engineering
An Introduction William D. Callister, Jr. and David G. Rethwisc
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1. Materials Engineering, Science, Processin [ ' s Jall plad
: ; . g and Design Michael 4 adl 2
Ashby, Hugh Shercliff and David Cebon. ¢

2. Essentials of Materials Science and Engineering Second Edition, SI
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1 2022/11/28 Introduction
-Introduction to ores, elements and
materials »‘\“W
-Iron ores
-Periodic table of elements
-Engineering materials,
2 2022/12/5  Classification of engineering materials
- Metallic and non-metallic ’L@
- Ferrous and non-ferrous
- Natural and synthetic materials
3 2022/12/12  Crystal structure
- Atomic arrangement
-BCC e
- FCC and HCP structures
- Atomic packing factor.
4 2022/12/19  Imperfections in crystals ‘)ﬁﬁ
N - Point defects
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- Dislocations and grain boundaries
- Solidification of metals and alloys
Structure of ingots chilled
- Columnar and central equi-axed grains
- Dendritic segregation.
Thermal equilibrium diagrams
- Solubility in the solid state
- Phases

5 2022/12/26

6 2023/12

- Solid solutions, compounds and
mechanical mixtures.
7 2023/1/9  Lever rule

- Eutectic, Eutectoid and Peritectic
reactions.

Applications on binary phase diagrams
-Components completely soluble,

completely insoluble or partially soluble in
the solid state.

9 2023/1/23  Mechanical properties of metals
- Specifications and standards
- Normal stress and shear stress
- Strain
- Tensile and compression tests

8 2023/1/16

10 2023/1/30 - Stress-strain diagram.
- Hardness tests: Brinell, Rockwell and
Vickers
- Impact tests: 1zod and Charpy
11 2023/2/6  Application on mechanical testing and
properties
- Determination of Young’s modulus
- Yield stress
- Proof stress
- Ultimate tensile strength
- Fracture stress, ductility
- Hardness and impact toughness

1 2023 2/ 6 Iron and Steel
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- Fe-Fe3C phage g
- Allotropyp eram

- Mlcrostructure of ¢
arbon st
) n steels

ect of carbop content on microstructure
mec

hanica] Properties of carbon st
W23/2(13 Carbon steel carbon steel.
- Types, Pro

perties and uses of carbon
steel

- Low, medium, and h; gh carbon stee]
- Tool carbop steel

C023/2113  Cast Iron ‘
- Types, Properties and use

: s of cast iron cLW
s White, &rey, nodular and malleable cast

foey
a2

1

N

1

Ln

iron
2023/ 2/ |6 Non- destructive inspection

- Liquid penetrant

- Magnetic particle
- X-rays
- Ultrasonic

all @Al Jeaill — (&= 5! ol Jgas

o LTS gkl Baldl el il il cibad,
1 Heat treatment of stee]

- Non-equilibrium cooling =
2 - TTT diagrams
- Annealing, normalizing, hardening and 4&——
tempering of steel.
3 Alloy steel
- Role of alloying elements c%fex_—,.
- Types, properties and uses, stainless steel
and high-speed tool steel.
4 Copper and its alloys

- Classification : ,,b-"cf;"

- Properties
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- Uses.
- Brasses & bronzeg

Alumi-nurn and its alloys
- Classification

- Properties
- Uses
- Aging and Precipitation hardening

Al-Si, Al-Mg and Al-Cy alloys,
Nano-materia|s

- Characterization of nano particles and nano
structures

- Classification

- Applications of nang
and medicine.

Plastics
- Introduction to plastics technology
- Microstructure and polymerization
- Structure of plastics materials,

- Classification, properties and uses of plastics
Ceramics and glass

- Structure, defects, properties and uses of
ceramics.

-Structure, properties and uses of glasses.
Composite Materials

- Classification: metal matrix, ceramic

matrix and polymer matrix composites

- Reinforcing phase: fibers, flakes, and
particles

-Composites structure and volume
fraction

- Properties and uses of composites.

materials in technology
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CH1: Air Breathing Engines classification.
CH2: Internal combustion

- Intermittent combustion Engines
-Reciprocating Engines.

CH3: Without Gas generator (Athodydes)
-Ram jet Engines

-Pulse jet Engines

-Scramjet Engine

CH4:

-Turbo shaft Engines
-Helicopter Engines
-Turbo propeller By pass
CHS: By pass Engines
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Classifications of Aircraft
1 10-10-2022  Engines. Aircraft workshop
¢ External Combustion.
2 17-10-2022  « Internal Combustion. Aircraft workshop
Other Power Sources
3 24-10-2022 Aero Piston Engines Seminar I;
(Intermittent Engines) (Rotary piston
_ engine) ]
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31-10-2022 reciprocating engines Seminar II:;
*  Aerodynamics and (Rotary piston
Thermodynamics of engine)
Recipr(}cating ICE
5 *  Air-Standard Analysis,
7-11-2022 Engine Cycles Seminar [V:
lhersmodynamnc Analysis of (Radial piston
Ir-Standard Otto Cycle i
et ycle at Engine)
6 14-11-2022  Turbo-shaft Engines, Discussion of
Turbo-shaft Engine
*  Power Generated by for MI-2 hellcopler
Turbo-shaft Engines aircraft
(Aircraft workshop)
7 21-11-2022 I- Single-Spool Turbo-
shaft, Quiz /M/
Double-Spool Turbo-shaft
8 Turboprop Engines Discussion of /
28-11-2022 o Turboprop Engine
* Classification of for PC-9 military
Turboprop Engines aircraft
1~ Themmodynamic (Aircraft workshop) /
Analysis of Turboprop
Engines,
9 5-12-2022  Single-Spool Turboprop Seminar V: //)/
Two-Spool Turboprop (Turboprop Engme)
10 12-12-2022 Prop-fan Engines
¢ Classifications of Prop- Seminar VI __,f/
fans. (Prop-fan Engine) /
¢ Comparisons between S/
Turboprop, Prop-fan

and Turbo-fan.
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Classification of Gas Turbine  Discussion of
Engines Turbojet Engine for
MIG-21aircraft

* Turbojet Engines (Aircraft workshop)
* Turbofan Engines

*  Turbo ramjet Quiz
Advanced Ducted Fan
Thrust Force

Seminar VII;
*  Thrust equation of Jet (Thrust Reverser
propulsion Systems)
*  Factors Affecting
Thrust
s Jet Nozzle
Air Speed

*  Mass Air Flow First course exam
*  Altitude (experimental)
Ram Effect

Engine Performance

Parameters

®  Propulsive Efficiency
*  Thermal Efficiency
*  Propeller Efficiency
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*  Overall Efficiency
*  Takeoff Thrust
*  Specific Fuel Consumption

] /]
* Aircraft Range /

* Range Factor

*  Endurance Factor

| Specific Impulse
Turbojet Engine /

*  Single Spool

r
*  Thermodynamic Analysis _
1. Ideal Case

2. Actual Case /
4

*  Double-Spool Turbojet.
I- Thermodynamic
Analysis of Double-
Spool Turbojet.
Performance Parameters of
Double-Spool Turbojet Engine.

5 Non-afterburning Engine T 77

-Thermodynamic Analysis
-Afterburning Engine ;
Thermodynamic Analysis /
B 6 Turbofan Engines

: / /
-Forward Fan Unmixed Single- N/

Spool Engines h
-Forward Fan Unmixed Two-
Spool Engines




Aol 4y ) gean
q.all."ll-'.n.}l'n‘,qldlrﬁnﬂ'ﬂ_ﬁj_’
raladl g giill g il L8 s

B gl ) Aaaly jAaalad)
whgull] Aguanigl) Agiil] Al ;AglSl) paaf
O lalf s Auasia s puddl] sl

A6 dada gy ; paladd) pul

Elaan i 5 palall Gibll)

Sanla 5 palall Jasal)

O el SIS Audin pad ;Jand] (e

((Raginalt Apgy ) Al 5 jlainal))

-\-_ll:--)ah)ul._)

(e )
yasiralabedi@gmail.com IS 3yl
Programming | Balal) and)
Ja¥ Jualll ) jia

- - H
o Acrigh g o glall g sl ) 3 4 puall ki e 50l e | Al ) calnl/aal) cilaa)
ol Bl -3 sl aTaY) Baaeie (33 i glas¥ly Jadd e 5y o) S Auatih pud apalSS)

ma gl u Staal Apaighl Sl 0¥l y ol jlgall y @paall il plaaiul
3! Gailall 8 Gacaddll Jiay il e Jad U daal i) e 58l

. i ) .‘_;_)S-uhl.“_,
=33 ¢l yUall 4 gall g Ay H¥1 3Ly Cilaa e Jaall 55 52Y1 e 5 sl

A ey LSSl Jae ) a6 jea) Saaly daadl e 50l
5 il e ylaidd 43 5 Iy
oot gl Al 8 Qaall 6 501y gl g i)y il gy sy

. Ct - < .cuﬂ-’dl‘lhj
o i (gl ol y Lk (e Apuaia JSal illasd) g 5 Sl g Rk aaray

Cgateil iyl Calaal
Avoluail e 8 Loy g Gl Ulae Gpusigh LA e 285 i ol lag
g0 all gl e 62 ) g g1 el o a3y g1 e el il

o gulall il

SO}

Jaiey!
/e

Juec! sl Juaidl
AU R N [ R

daaill
gl 3l

Juaill
g

\ Okl
e 2.\

o ¢\

sl gl ) Gl i

Balall Al Jpnali)

dgagial) Las))
La il jaladl)

Juadl) aid

Jd J\jl sl
50

by e /A0 /A4
o

10 10 10

Sl g5

1dN!
e

10

JJ 53
(§
10

N gl g



SRl Sl )y
@F ‘@‘ ) sty Ll lall )5
[ . lall o i)y Gl Y Sl
Q"ﬂ-
\ ‘f ) (R B [ P BN PPN
wall) Aguaigh) Al 401 ;L0 ]
U‘J’Hl [l W dia ‘...ﬂl H'l
45 dau pdy :)q.'nl.‘h.dl .u.ll
liaa i ya :q.ch.l’l wall)
Hhala s alall Ja gall
Olophll S Audin puad ;dand) (s
) mwd‘*wwﬁurmluwﬂwuﬂﬁﬁmuﬂﬂifﬁ Adlal Cila glaa
Ol y
oW el ) el = e 1y 1 s
£ saa fa S5 5alal Llaal) 5ol il clad
1 W27 Historical Basics and components :
Development of a computer
2 Computer Introduction to b
/2 \774
\\ 727 Generations computer components <
3 computer desktop =
12/ components = Z
4 (27 |\ Storage devices Start menu F
5 Types of Work on windows '3? ==
\ 2/1%¢ Computers =
6 Computer Security Identify windows parts

A
Computer Security  Right mouse button /3\7

~
~
N
™

20

and Hacking menu
8 \Z 2% Virus Types Creat and delete files =
9 The Most Work on the control

A Common Risks panel

10 Virus Types Work on the control
b #15 panel )
11 ; A ;

| Abuse Forms in Uninstalling or %Z
/45 Digital World changing programs 7

12 Computer Health  System information N
i/2¢2 Issues ,
13 Operation System  System shortcuts
14 [ £z Types of Filesand ~ Format the system S Lo
‘ folders ‘/
15 \ /24 Operation on review

folders and files
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Introduction
- Introduction (o I'hermodynamics
- Thermodynamics System (closed,
open, isolated ... eic.)
- Dimensions. Units & symbols, units’
system
Basic coneept definitions
- Area, Volume. Muss. Velocity, Force
- Acceleration & Gravitational
acceleration
- Weight, Power. Density, pressure
Properties of System
- Thermodynamic Process
- Intensive & extensive Variables
- Specific Value. Mole
- Independent & dependent properties
Thermal Equilibrium, Temperature
- Thermal & thermodynamic equilibrium
- Zero Law
- Thermometers
- Temperature Scale
Energy
- Types and source of energy
- Kinetic & potential energy
- The conservation of energy, use
Kinetic Theory of Gases
- Molecular Motion of Gases
- Internal Enerey. joule's law
- Molecular I'nergy
Heat
- Specific Heat

- Relation between (¢.0.0)
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- Sensible & [atent Heat #ﬁ‘
- Joule’s Equivalent

8 Work
- Displacement Work
- Work & (p-v) Diagram
- State & Path Function
- Electrical Work
- Relation Between (Q. W)
9 Ideal (Perfect) Gas
- Actual & Ideal Gas
- Boyle's & Charles Law
- Equation of Ideal Gas
- Absolute Scale
10 Enthalpy
- Enthalpy
- Joule’s Experiment

11 The First Law of Thermodynamic
- Joule's Law of Internal Energy 4%

- The First Law Statements
- Energy Equation
12 Application of the First Law on the
Closed Systems
- Constant Volume Process
- Constant Pressure Process

13 - Constant Temperature Process
- Adiabatic Process
- Polytrophic Process
14 Open systems
- Motion of I'luid
- Steady & none Steady Ilow

15 - Flow Rate
- Flow. Shaft Work
- Energy bquation
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Application of steady [low
Energy L.
- Boiler & Condenser

- Compressor & Turbine

- Nozzle & throttling
- Heat Exchanger
The Second Law of

(% ]

Thermodynamics
- Friction

&
- Reversible & Irreversible
Process
- Heat Engine
5 - Reversed |leat Envine
g

- Engine Thermal Efficiency
- Coefficient of Performance '
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6 - The Second Law Statements
7 Ideal

Carnot

Cycle

- The Carnot Cycle

- Thermal Efficiency

- The Reversed Carnot eycle
8 Entropy

- Degradation of | nergy

- Entropy. State Function

- (1-S) Diagram
9 - Entropy in Process

- Carnot Cyele on (1-95)
Diagram
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- Isentropic I fliciency

Air standard eyele
- Otto cyele. diagram &
process

- Diesel evele. diagram &
process

- Dual cycle. diagram &
process

= Comparison of air standard
cycle

- Joule, Brayton cycle,
diagram & process

Gas Mixture
- Elements. Compounds &
Mixtures

- The Atomic (Molecular)
mass
- Avogadro’s Law
- Dalton’s |aw
- Amagat | aw
- Molar volume & 7
- Volumetric & weight
Analvsis
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1.Introduction to ores, elements and materials

2. Classification of engineering materials

3. Crystal structure

4. Imperfections in crystals

5.Structure of ingots chilled

6. Thermal equilibrium diagrams

7.Lever rule: Eutectic, Eutectoid and Peritectic reactions.
8. Applications on binary phase diagrams

9. Mechanical properties of metals

10. Application on mechanical testing and properties
11. Iron and Steel

12. Carbon steel

13.Cast Iron

14.non-destructive inspection

15.Nano materials

16.Composite Materials

1. EIGHTHEDITIO N Materials Science and Engineering An

Introduction William D. Callister, Jr. and David G.
RethwiscEIGHTHED I T I O N Materials Science and Engineering
An Introduction William D. Callister, Jr. and David G. Rethwisc

Al Jualidl)
salall

dagial sl

At

) p g



SESR A iy

.%\')“Fr Yol il Sy Al aladl) 515
E" K / E} ) oy gial) W PR 5 PPN
N -
i e daa g1 @) i) daaly daaladl poa)

) ensip Al 4001 4000
O ) Sl L ;paadl) aal

) 4o s gl gl ; dla)
5 e M e :q.ah.“ qﬂu'l

Snaala 1 paladl Ja gl

Oloshl) SIS Autih puad ; Janlf (i

1. Materials Engineering, Science, Processing and Design Michael — 4 a0l joladl

Ashby, I-!ugh Shercliff and Dayid Cebon,
2. Essentials of Materials Science and Engineering Second Edition, SI
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1 Introduction
q/ilfrez :
¥ / / -Introduction to ores, elements and Aﬁ
materials
-Iron ores

-Periodic table of elements
-Engineering materials.
2 ¢/nl#ét Classification of engineering materials AR
- Metallic and non-metallic
- Ferrous and non-ferrous
- Natural and synthetic materials
3 B/ Crystal structure -
- Atomic arrangement
-BCC
- FCC and HCP structures
- Atomic packing factor,

4 W[z 1mperfections in crystals AT
- Point defects
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- Dislocations and grain boundaries

- Solidification of metals and alloys
5 21U gepeta .

re of ingots chilled | M
- Columnar and central equi-axed grains '
- Dendritic segregation,

6 Y#I%2 Thermal equilibrium diagrams |
- Solubility in the solid state )3
- Phases

- Solid solutions, compounds and
mechanical mixtures.

7 }Hi/28 Lever rule

- Eutectic, Eutectoid and Peritectic
reactions,
g IFIEE Applications on binary phase diagrams AL

-Components completely soluble,
completely insoluble or partially soluble in
94/1 the solid state.
Mechanical properties of metals AR
- Specifications and standards
- Normal stress and shear stress
- Strain

- Tensile and compression tests

o

10  B%///2<¥ - Stress-strain diagram.
- Hardness tests: Brinell, Rockwell and
Vickers
- Impact tests: 1zod and Charpy
11 o /3/ 7% Application on mechanical testing and
properties
- Determination of Young’s modulus
- Yield stress
- Proof stress
- Ultimate tensile strength
- Fracture stress, ductility
- Hardness and impact toughness
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- Fe-Fe3C phase diagram
- A]lotropy
- Microstructure of ¢
- Effect of carbo
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13 \Yhpeuw Carbon stee]

- Types, Properties and

uses of carbon stee| /W-r
- Low, medium, and h;
Ath

arbon steels

N content on microstructure &
perties of carbon steel,

gh carbon stee]
- Tool carbon steel,
Cast Iron

- Types, Properties and uses of cast iron

., ~_Vhite, grey, nodular ang malleable cast iron
IS 930w Nop. destructive inspection

- Liquid penetrant
- Magnetic particle
- X-rays

- Ultrasonic
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1 Heat treatment of steel e
5 - Non-equilibrium cooling

- TTT diagrams

- Annealing, normalizing,
tempering of stee,
3 Alloy stee]
- Role of alloying elements
- Types, properties and uses, stainless stee]
and high-speed tool steel.
4 Copper and its alloys
- Classification

- Properties
- Uses,
- Brasses & bronzes
Aluminum and its alloys
- Classification
- Properties
7 - Uses
- Aging and precipitation hardening
Al-Si, Al-Mg and Al-Cy alloys.
8 Nano-materials
- Characterization of nano particles and nano
structures
9 - Classification
- Applications of nano materials in technology
and medicine.
10 Plastics
- Introduction to plastics technology
- Microstructure and polymerization
11 - Structure of plastics materials,
- Classification, properties and uses of plastics
12 Ceramics and glass

- Structure, defects, properties and uses of
ceramics,

hardening and
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13 -Structure, properties and uses of glasses.
14 Composite Materials (E E \
- Classification: metal matrix, ceramic
matrix and polymer matrix composites
- Reinforcing phase: fibers, flakes, and
particles o
15 -Composites structure and volume
fraction

- Properties and uses of composites.
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General Concepts, Slope
-y " Cartesian Coordinates
- Slope of a line
- Equations and distances
" Graphing of functions, Limits
& - Graphs of equations
- Limits and intervals
Continuity
/& =12 - Domain and Range
- Continuity test
Matrices

- Elementary Operations with matrices
22 -1z and Vectors

Determinants and Properties
- Transpose and inverse of matrices
Solution of System of Equations
2.9~ 1, - Solution of system of equations using
Gramer’s rule method
Complex Numbers
- Introduction to complex numbers
Mathematical Operations for Complex
Numbers
- Argrand diagrams and product quotients
Demaiver’s Theorem
- Powers and roots
Trigonometric functions
- Trigonometric functions
- Properties
- Rules
- Graphing
Inverse trigonometric functions
- Applications
- Rules
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Derivatives of logarithmic and
€xponential functions
- Rules of derivatives of logarithmic and
5 €Xponential functiong
Derivatives of logarithmic
and exponential functions
- Rules of derivatives of logarithmic and
€xponential functions
3 Derivatives of hyperbolic functions

- Derivatives of hyperbolic and Inverse
7 “hyperbolic functions

Application of
Derivatives
- L’Hapital rule
- Velocity and acceleration
- Max. and Min,
- Point of inflection
5 Indefinite Integrals
- Integration formulas
- Integration of logarithmic and
exponential functions
Integrals of functions
- Trigonometric and inverse
trigonometric functions
Integrals of other functions

- Hyperbolic and Inverse hyperbolic
functions

8 Methods of
Integration
- Integration by parts
- Integration for odd and even powers of
sine and cosine
9 Integration of Trigonometric

NEARNANMN

Q,.__
\
&

sl gk 3wyl gl g



11

12

13

14

15

I by
Al Gy el pgladll 3159
Al p gl y 291 g

S 1 ol 1 Al e e
gl :.,'.':'uuu ) 4001 2000
O ) A Aasin ]
da) g ap saal gl g ¢ plad)
e s 1 gl il

) 1584 1 paladl Ja gl

O ) S i a5 Jnd] (e

Substitutions
- Trigonometric Substitutions

- Integral involving ax’ + bx+c¢

Integration of Partjg| fractions and

Rational functions

- Partial fractions

- Rational functions of sinx and cosx and

other tri gonometric functiong

Applications of 9
Integration

- Definite integral and area

General Substitutions

- Length of the urve and surface area
Triple Integrals (volume)

= Triple Integrals (volume)
Double Integrals

- Area between two curves
General Substitutions and quiz
- Quiz, answers and solutions

'

WY b g
el s



LAl Ay gpan
qah.l'f&.\ﬁuvh.l’lﬂhﬂl by
qralad pg gl g i Y1 g

daca g1 2 00} oty sAaalpd) e

) Al il A8 (A0 pust
Ol S Aundih ol e

W o daaa litia ; plslaal pu
"h-ﬂl*u [y :UAHI gﬂ.ﬂ
SHapla ; palall Ja gal)

ol ks dasin pud s Janl) (e

Muntadher.saeed@atu.edu.iq

Eng. Drawing &Descriptive

day
Oxeliall ;ouLul\,igungisﬂJl@iﬂuwmsumﬁ,p,ﬁzuh 5 yaill
Aebinad (531 Al Jaall il e N (Outigall 5
Clalaia Yl saaets B o zleal¥ly Jaudl e 5 jadll
el L) 45 s Ol e jaly daal) i prasal e 5 il
gl iyl ey, & Aaall Ll sy Julas i
gl L e Byl oy oy ey Bpaal il sl e 5,
Al
Slaaladl Jals aladll 8 L) ey e Byl 4 S daladl ey
S pall C’“‘b‘“ ‘J.._'Ji =z4 ilall caa Uanaddll Jiay dalal) Shaalsyl
AT Sy ol sl e T ) Ty el
wanadill dial Lelaiayl Al
a1 A8 8ISl prasaill peal s Casal szl S ppaadll e 5 ,0)
D28 (g23ly ) panaddl in (e 1y gl Clalia ¥l Ll e s,
.......... Al y o) e Liayl Aoaleai g Al 3 4l 4y

Ansigll ALY i Laall 5 3421y i el Sl s G jlaall (akayy jlisy

e bt e
dagy dlay saay # Coamaile (it (B (b SIS gl gan ey Jang
Oradll gy 3300l aalia o 3L - ey G le dugl) d;:j:

g0/ 3 S o 1 / AutoCAD Tlon gy / (guadia ] il
L1 A o 1 /5 iy 301 e/ TN sl

g pdl
AL 30
dalal Al
Sl jia
o; Tkl Calanl/palal) il aa)
o« \ Ol adalt
e 2

o 2

~J

* 5

o el el el i

Balall gl Juucaldtl

Ll i




SN &) gpar
Al uagll g el pgladlh 6059
NPT TS (% [ VEY

WP LA [ PIPARY PPN [P
il Agunsi) Al A0 gl
O bt G Andih ;padl) it

A o daaa E  paladd) gl

15 luua (a ja 1 palal) il
Huapla 1 palal| Ja gal)
O bl S Ardih pudd ; Jand] (Sa
Quﬂ‘d}ujl;;htuidyﬂqmldl(uﬂvus o
e ™ daldl  deal [ el el dalll it
T R IR 1| 1 |yl Al syl
o v A e
o e, L Ta |4 8
el g | e gl
S0 10 10 10 10 10
oo Pl i s 4 1 s o . sty Al A s
Ot N pyan o iyl 4018 (il iy 4 o dcine bl
il
OV (onal 2 Juail) — 0 ganll g ) Syt
g (5 il 3Ll Gladiidl il cldaad
1 Introduction to engineering drawing and WSyl it

eng. drawing equipment
- Introduction to engineering drawing and its
Importance to the engineer
- History of eng, drawing
- The standard drawing equipment.
2 Lettering
- The lettering and circles kind
- The paper type and design with title

table
- Draw eng. Lines type and circles
3 Applied geometry
- Applied geometry in eng, Drawing
- Draw important eng. geometry
4 - Exercise in engineering geometry
5 - Exercise in engineering geometry
6 ~ Pictorial drawing (Real model in true

dimension)
- Draw cube shape with ovals by used Four
center method.
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7 - Nonstandard letters ) A /
——s——— - Exercise in [iiC‘S_"_i_al—g_@_i_'lL = 2 -
8 - Exercise in pictorial drawing M’j’ )m‘
9 Orthographic projection 54l
= Projection theory with definition standard
planes (Horizonta) and Vertical)
= EXxercise in Projection .
10 First angje Projection Bl ke &
- Three Projection definition (front, top and
side view)
- Draw in’first angle
- Exercise in projection
1 Dimensjong Wiyl s
- Main ryjeg in dimensjong position and
details in drawing
- Exercise in applied dimensjon on
Projection view
12 - Rules in dimension position for arcs and
circles
- .Exercisc in applied dimension on projection
view
13 Orthographic
- Exercise in projection
14 - Exercise in projection
15 Sections

- Sections definition

- Find sections and section planes and half
section projection

- Exercise in sectjons
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= Exercise in sections
2

- Exercise in sections

- Exercise in sections

- Exercise in sectiong

- Exercise in sections

- Exercise in sections

Third view estimate
" ‘Mportant steps t estimate third

8 unknown projection depending on
the known twq Projections
9 “Exercise in estimate third
unknown projection
10 -Exercise in estimate third
unknown Projection
1 “Exercise in estimate (hjrg
unknown projection
12 -Exercise in estimate third
unknown projection
13

-Exercise in estimate third
unknown projection
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Exercise in estimate third
unknown projection

- Exercise in estimate third
unknown projection
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1 Introduction to D.C circuits Oe Ay i
- Elect. Quantities 3 ey
= -Charge Al sl
- Elect. Force il

- Conductors and insulators

2 - Current colour
- Elect. potential and voltagé codes of
- Energy and power resistors
_ - Efficiency

A
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Fundamentals of elect, Circuits
- Resistance & resistively

- conductance & conductivity

- Effect of temp. on resistance
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- Sources (voltage & current sources)

- Kirchhoffs lows

ohm's law

Principles of elect. circuits Resistance
- Series and parallel circuits connection

- Voltage divider rule
- Current divider rule

Series
connectio

Method of analysis and network theorems

- Branch current method
- Mesh analysis
- Nodal analysis

- Star-delta and delta-star conversion Resistanc

- Superposition theory

- Thevenins theorem

connection
Parallel
connection

- Maximum transfer theorem . i
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Capacitor and inductors Resistar]ce
- Electric field connection

>,

- Capacitance mixerl
- Capacitors in series and parallel connection 7/
- Faradays low

- Lenzs low

- Self inductance

- Inductors in sires and parallel
Magnetic circuits

- Magnetic field

- Flux density

- Permeability

- Reluctance flux magneto motive force
- Series magnetic circuits

- Series-parallel magnetic circuits

A.C. fundamentals

- Generation of alternating voltage and

current
- Equations of the alternation voltage and
current
- Average value Deltatg
- Effective (RMS) value star
conversj q
A.C. Circuits (

- Series A.C. circuits
- Parallel A.C. circuits
- Series parallel A.C. circuits
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15 A.C. power star to

- Instantaneous Delta

- Average power conversion

- Complex power
- Real power and reactive power

I 52} Ll — @® sl g Jgda
Eaall Bl Bl L) 3)
A.C. power '

- Apparent power
- Power factor
- Power factor correction

2 3-Phase system &
-3-phase generation -
- phase sequence
3 - Inter connection of 3-phase Thevenir's ( 13
- Star and delta connections theorer:%
4 - The Y-Y, Y-delta, delta-delta system ‘
- Power in 3-phase system
3 Rotating machines
- Elementary concepts of rotating machine
6

- Induction machines Norton's
- Synchronous machines theorem

7 - Direct —current machines //
Lard) g g
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8 Step motor
= Principle
9 = Types and detaijls
10

Transformers Maximum
- Working Principle of transformer power
- Construction transfer
-EMF. €quation of transformatjon theore
- Voltage transformation ratio (K)
- Transformer no-load
- Tl‘ansfonnation on load
- Equivalent circuit losses and efficiency
11 Electronics
- types and details
12 -Semiconductors and diode
- Electrica) conduction jp semiconductors
devices z
13 - The P-N junction and semiconductor R
diode

Circuit
14 - Practical diode circyits ¥ ‘
15 - Transistor fundamenta]
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plannar motion, curvlinear motion, projectiles, work and energy
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1 Rectilinear motion
2 Curvilinear
motion
-X-y coordinates
3 -Normal — tangential coordinates
4 -Polar - coordinates
5 Relative motion
-Motion relative to a frame in
translation
6 Kinetics of
particles
- Newton's
2™ law
7 - rectilinear
motion
- curvilinear motion

8 Work and energy of particles
-Work of a force

9 Work and
energy
-Kinetic energy of a particle

10 -Potential energy

11 Impulse and momentum of particles
-Impulsive motion

12 -Angular momentum of a particle

13 Conservation of liner momentum

-liner impact

14 Conservation of momentum
-Conservation of angular momentum

15 -impact
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1 ~-Impulse and momentum of particles
) Angular momentum /
-Rate of changed of angular '
momentum
3 -Conservation of angular
momentum
4 Kinematics of
rigid bodies
~Translation of rigid bodies
5 -Rotation of rigid bodies
6 Absolute
motion
-General motion
7 -Absolute and relatjve velocity
in plane motion
8 -Instantaneous center of rotation
9 -Absolute and relatiye acceleration
10 -Absolute and relative acceleration
11 Moment of inertia
-Mass moment of inertia
12 Forcez’massfacceleratiun
-Force/mass/acceleration for rigid
bodies
13 Work and energy ( /
-Work for rigid bodies _
14 -Energy for rigid bodies
15

Impulse and

(' . —
momentum /
-Impulse for rigid bodijes

-Momentum for rigid bodjes
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Manufacturing processes
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Chapter-1: Manufacturing Concept, Chapter-2: Overview of Manufacturing
Processes and Economic Reasonability, Chapter-3: Sheet Metal Operations:
Bending, Chapter-4: Sheet Metal Operations; Drawing, Cahpter-5: Sheet Metal
Operations: Deep Drawing, Chapter-6: Sheet Metal Operations: Rolling, Chapter-
7: Sheet Metal Operations: Blanking and Piercing, Chapter-8; Extrusion, Chapter-
9: Casting: Sand Casting, Chapter-10: Die Casting, Chapter-11: Casting: Other
Casting methods, Chapter-12: Metal Forming Concept, Chapter-13; Forging,
Chapter-14: Metal Cutting Concept, Chapter-15: Milling, Chapter-16: Drilling,
Chapter-17: Turning, Chapter-18: Grinding, Chapter-19: CNC Concept, Chapter-
20: Non-Traditional Machines, Chapter-21: Welding.
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Fundamentals of Modern Manufacturing_ Materials, Processes,
and Systems (Mikell P. Groover)

Tool Engineering and Design (G.R.Nagpal)
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1 b-1o=222 Manufacturing Concept - A
Overview of Manufacturing Processes and -
2 ol g :
o Economic Reasonability %
3 2M-s0~2222 Small S%=A
Project:
4 Biero-2022 Sheet Metal Operations: Bending Modeling %‘7.’
by 3D
Printing
5  #-M=2:22 Sheet Metal Operations: Drawing Seminar-l SFA
6 14-ij-2022 Small S=A
Project:
7 Al-i-2022 Sheet Metal Operations: Deep Drawing Modeling Sz
by 3D
Printing
8  28-1-222 Sheet Metal Operations: Rolling Seminar-Il <= A
9  S-sz-2022 _ Small S=A
Project:
Sllleet.MetaI Operations: Blanking and Modeling ="~
10 12-42-2022 Piercing by 3D
Printing
- '9';‘?"‘?“"' Eitiidon Opsrat SERERIT o e
12 J 22 xtrusion OUperations eminar- %—
13 2-)-2073 Casting: Sand Casting; Die casting; Other Fabrication Sz
14 casting methods Die
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Metal Forming Concept & Morphology Using Optlg%

Microscopw
Forging Operations Seminayl/
Metal Cutting Concept Seminar<]] /[%

Implementing
Machining of
Steel sampl
6 Milling Operations (Contour,
Pocket,
grooving, and
surfacing)

Implementing

. ) Steel drilling =

; Drilling Operations sample /P/:
(Drilling &
threading)

8 Implementing
Machining of
Steel shaft =
(Surfaﬁi/ug;,,/"]‘" :
9 Turning Operations Stepper,
Holing,
Grooving,
and
Threading)
drincinles ob—
10 Grinding Operations 1 'p'?:;ﬁl%?k
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sample for
inspection
Programmer

: writing,
Simulating '
CNC Concept by [U‘
MasterCA ¥t

and Applying
by Mach-3
Implementing
wood sample )\
Non-Traditional Machines by CNC- /
Laser
Machine
Implementing
T-Joint steel
Welding Operations by Tig- J\" '
Weldi

method N4
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Properties of pure substance., Steam reversible non-flow processes,
Throttling process, Separation- throttling calorimeter., Unsteady flow
energy equation, Steam cycles, Gas turbine cycles, Reciprocating Positive
displacement air compressors, Rotary air compressors, Gas-vapor
mixtures., Refrigeration cycles,
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1 6/10/2022 Introduction
- What is
thermodynamics 1.
Fundamentals
2 13/10/2022 Properties of pure
substance.
-Pure substance
phases
-Phase-change
processes
-Diagrams of and
(p-1.
3 20/10/2022  Steam tables.
-Saturated
vapor tables,
superheated
vapor tables.

-Illustrative example. /
4 27/10/2022  Steam properties. discussion
-Determine y

temperature
measurements

discussion

pressure
measurements

parameters of state of
steam
-Basic relations and
dryness fraction.
5 3/11/2022 Steam diagrams. flow measurements
-Study diagrams
»~-v) and
(h=3s),
6 10/11/2022  Steam reversible non- discussion
flow processes
-Constant volume
process,
-Constant pressure

process,
/\ -Isothermal process.
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-Isentropic process.
-Polytropic
processes.

~Illustrative example

7 17/11/2022 Throttling throttling

process. calorimeter.1
Separation-

throttling

calorimeter. _
-Throttling process.
-Throttling
calorimeter.
-Separation-throttling
calorimeter.

-Illustrative example
8 24/11/2022  Unsteady flow energy throttling
equation calorimeter.2
-Derivation,
applications.
-lllustrative example.
9 2/12/2022 Application of steady  discussion
state energy
equation
/

-Boiler
-Condenser
-Compressor
-Turbine
-Diffuser and nozzle.
-Illustrative example
10 8/12/2022  Steam cycles throttling
-Carnot cycle, calorimeter.3
-ldeal Rankine cycle.
11 15/12/2022 -lllustrative example. discussion
-The effect of
steam conditions
on thermal
efficiency and
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steam specific i
consumption.
-Overall efficiency.

12 22/12/2022 -Rankine cycle with  Heat pumpl

superheat.
| -Illustrative example
i 13 29/12/2022 -Rankine cycle with  discussion
| reheat.
‘ -lllustrative example
, 14 5/1/2023 -Regenerative Heat pump2
| Rankine cycle
| with open feed
| water heaters.
‘ -Illustrative example. /
|
|

15  12/1/2023 -Regenerative discussion
Rankine cycle with
closed feed water
heaters.
-Illustrative example
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Gas turbine cycles
-Simple gas turbine (Brayton) cycle.
~llustrative example
-Brayaton cycle with regeneration.
~lustrative example /’/

-Brayaton cycle with intercooling and /
reheating,
-Illustrative example
Reciprocating Positive displacement air £
compressors

-Introduction

-Definitions %
-Components
-Indicated work.
-Steady flow analysis, P
-Illustrative example /

-The condition of minimum work
-Isothermal efficiency. C}

-llustrative example 3
-Effect of clearance volume.
-Volumetric efficiency. ,Q

-Actual indicator diagram.

-Illustrative example. /

-Multi-stage compression.

-Inter-cooling effect on Multistage A
compression.
-lllustrative example.

-The ideal intermediate pressure

-Energy balance of a two stage machine
with intercooling. 4":/

._/
-Illustrative example, £

-

-Roots air blower, / ’

-Van air compressors,
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~llustrative example
Rotary air compressors
-Radial compressors.
-AXial compressors.
~lllustrative example
Gas-vapor mixtures,
-Specific and relative humidity of ajr.
-Dew point temperature,
~Illustrative example.
-Adiabatic saturatiop
temperature.
~lllustrative example.
-Psychometric chart.
~lllustrative example,
Refrigeration cycles
-ldea vapor-com
cycle.
-Illustrative example.

-Idea gas refrigeration cycle,
-lllustrative example

and wet-bulh

pression refrigeration
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Theory of Flight
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Atmosphere, aircraft definition, aerodynamic forces and moments, aircraft
performance

Introduction of theory of flight

Official websites such as the NASA website
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1 Standard atmosphere (ISA)
P/2 - Whatisthe atmosphere
- Physical properties of gases in atmosphere
2

Aerodynamic forces and moments on
,o/ ’ A aircraft
- The airplane as a rigid body
- Airplane axis system
- Forces and moments
3 Lift- Lift coefficient- Lift curves
characteristics
}VJ‘? - Introduction
- Change of lift coefficient with the
angle of attack
- Lift curves
4 Drag-Drag Estimation
o - Dra
)/ ad - Drag estimation at low speeds
- Drag estimation at high speeds

5 Types of drag
)‘7 3] - Parasite drag
- Induced drag
- Wave drag
6 Stalling

II] % - Wingstall
- Control of wing stall
- High lift equipment in airplane
7 ’/}‘?‘ Subsonic and supersonic wings and
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sections characteristics

- Types of subsonic airfoils
- Types of supersonic airfoils
- Modern airfoils
Aerodynamic forces on steady level
flight
- Lift force
- Drag force
- Gravity force
- Thrust force
Level flight Performance

- Steady level flight
- Typical steady level flight
- Cruse flight

The wing loading
- Types of loads
- Straight wing
- Swept wing
Performance curves in terms of thrust

- Change of required thrust with
Mach Number
- Change of required thrust with altitude
- Change of available thrust with airspeed and altitude

Performance curves in terms of power
- Change of required power with
Mach number
- Change of required power with altitude
- Change of available power with airspeed and altitude
Climbing and Drift-Down performance

- Climbing performance
- Rate of climb
- Steady rate of climb

Gliding performance
- Gliding performance without power
- Gliding decent performance
Range and Endurance (Piston alc)
- Derivation of range and endurance
relation ships and specific fuel combustion
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Range and Endurance (Jet a/c)
-Range and endurance of jet
airplanes
-Range and endurance of propeller
airplanes
Take — off
- Take off run way
- Run way time of take off
Landing
- Landing run way
- Run way time at landing
Acceleration in climb
- Energy theory
- Unsteady flight
Steady level turning performance

parcpel Glaa s

- Turn radius
- Rate of turn
- Thrust in steady turn

Design
performance
- Load factor
- Structure limitation
Rotary — Wing aerodynamics
- Balance of forces

Aerodynamic of
helicopter
- Airflow in forward flight
- Lift- Drag
Required power

——

) Al g i i) ab gt

4=

- Relative wind
- Rotational velocity 4
- Airflow during hovering

- Hovering ‘
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- Thrust
- Power
- Change of thrust and power with ks
altitude and airspeed
Available power
- General
- Change of power available with
altitude and airspeed
11 Flight range
- Forward flight
- Max. speed
- Range

12 Range of climbing '
- Maneuvering flight /

10

- Best range of climb airspeed

13 Flight ceiling
- Max. endurance airspeed
14 Optimum air
speed
- Best-rate-of-climb airspeed
15 - Optimum airspeed
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1- Stress salall Al Jualadll
2- Strain
3-Mechanical Properties of Materials
4-Axial Load
5- Torsion
6-Bending

7-Stress Transformation
8- Strain Transformation

Mechanics of Materials R.C Hibbler Aaagiall )
Mechanics of Materials  E J Hearn A il jaladl)
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gtress and Strain Tensile Test ?’
-Study and analysis of simple stress and :
simple strain — £ b
Material Behavior Tensile Test

-Study the behavior of material under

load (tensile test)
Hooke’s Layw

-To know where the Hooke’s |aw apply
Statically indeterminate Problem

-Basic principles for solving
Statically

indeterminate Problem

-Method of solution concern statically
indeterminate Problem
Thermal Strain and
Stress
-Study the strain and stress induced
due
to temperature changes
-Solve statically indeterminate problems
due to temperature changes
Pressure Vessels
-Stresses in pressure vessels
Stress Concentration

-Study where the stresses rising due
to

section changes
Torsion of Circular
Shaft
-Study the pure torsion for solid and
hollow circular shafts
-Study the stress induced dye to
torsion

ZZF

Compression

Test ﬂb

Compression

Test
Impact Test /l
Impact Test

Uyl g
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-Study the angular deformation induced
due to torsion

Beams: Shear force and Bending
Moment
-Introduction to beams and loading
types
and the resulted shear and moment
Beams: S.F, and B.M. Diagrams
-Draw the Shear force and Bending
Moment in beams
Stress in
Beams
-Study the stress induced in beams
due to
lateral loads
-Economic section and how to calculate
and reduce the induced stresses at
beams

Double integration method
-Learn how to find the equation of
elastic

curve

Hardness
Test
(vickers)
Hardness
Test

(Vickers) gﬁb

Hardness
Test (Brinell /7)

Test) = /[

Hardness

Test (Brinell
e rmﬁﬂp;
jﬁD
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1 -Economic section and how to Bending Test
calculate and reduce the induced
stresses at beams

2 Double integration method

Bending Test

-Learn how to find the equation
of elastic ;
curve

3 -Learn how to find the equation of
elastic curve é/
4 Moment-Area method Torsion Test LQ
-Basic principles concern using
Mohr’s
area method
5 -Study how to find deflection and  Torsion Test
slope at a certain point ?
6 Statically indeterminate beams

-Solving beams statically
indeterminate
problems
7 Stresses at a point Types of strain
-Study the stresses at a point

it

}’;

gauges
8 Stresses at a point Types of strain
-Basic principles for calculating
the
combined stresses at a point
9 Mohr’s Circle
-Graphical representation of
stress at a
point using Mohr’s circle

\

gauges

10 -Systematic procedure of graphical Shear Test
representation of stresses at a
point using Mohr’s circle

11 Bending with Torsion Shear Test
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-Study the stress due to /Hw -~
combined N
bending and torsion loads :

-Practical cases of the stresses

induced due to combined bending
and torsion loads

Short Columns
-Study the stress induced in

_ k=
N =
>

Spring Test

Euler’s Column Equation Spring Test
-Study the stress induced in
relatively

long Columns
Euler’s Column

Equation - (E}
-Buckling for medium columns Q
using

Rankine method. .. etc.
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Rectilinear and curvilinear motion alall ALY Jealal
Kinetics of particles )
Work and energy

Impulse and momentum of particles
Conservation of momentum
Kinematics of rigid bodies
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1 : Rectilinear Motiop
2 Jof) Curvilinea,
motigp
l()/ @ “X-Y coordinates
3 \6/23 -Normal — tangentig] coordinates
4 '\ |\ -Polar— Ccoordinateg
5 . = Relative motion
\J f 5 -Motion relative to a frame
o trans]atjop
6 Kinetics of
////5 Particles
= Newton's
2" Jaw
7 - rectilinear
/7 / 2o motion

- curvilinear motion

" Work and energy of particles
/21 -Work of a force

9 Work and
(/ . energy

-Kinetic energy of a particle

10 /1 /7 z -Potential energy
11 /

Impulse ang momentum of particles
-Impulsive motion

12 -Angular momentum of 4 particle

13 - Conservation of liner momentum
-liner impact

14 / Conservation of momentum

-Conservation of angular momentum
15 -impact
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1 -Impulse and momentum of particles
2 Angular momentum

-Rate of changed of angular
momentum
3 -Conservation of angular
momentum
4 Kinematics of
rigid bodies
-Translation of rigid bodies
5

-Rotation of rigid bodies
6 Absolute

motion /
-General motion

7 -Absolute and relative velocity
in plane motion
8 -Instantaneous center of rotation
9 -Absolute and relative acceleration
10 -Absolute and relative acceleration
11 Moment of inertia
-Mass moment of inertia
12 Force/mass/acceleration
-Force/mass/acceleration for i gid
bodies
13 Work and energy -
-Work for rigid bodies
14 -Energy for rigid bodies
15 Impulse and
momentum

-Impulse for rigid bodies
-Momentum for rigid bodies
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Strength of Materials
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Simple stress:

Analysis of internal forces , Simple stress . Shearing stress |
Bearing stress.
Simple Strain;

Stress-strain diagram , Hooke's law , Axial deformation ,
Poisson's ratio , Biaxial & Tri-axial deformations i
Statically indeterminate members , Thermal stresses.
Torsion:

Derivation of torsion formulas Longitudinal shearing

stress | Shear flow.

{,r*“:‘.)"‘ﬂ'I f"""!
(3 A 3l

deaill ) jia

salall alaal

Y g3

M\@\




A Al &y gan
1 7% rAladl Ciagl) g ) el 515 9
EMSFE‘E‘ Al g gl g L 591 Sl

a1 il 1 Analy ; Analgd) el
) Aguaaigl Ayl Aglel) ; AglSlf puat
chol Sl s £t

j daas ¢ palad s

. ol L:"-:‘ el Galll
gl | palall Ja el

O pbal) il Aasin a1 Jandl (S

\ 4 /
\\\\‘%!.|.. o “'&.

Shear and Moment in Beams:
Shear & moment , Shear & moment diagrams , Relations
between load ; shear & moment.
Stresses in Beams:
Derivation of flexure formulas , Economic sections ,
Unsymmetrical beams , Analysis of flexure action , Formula
for horizontal shear stress.

Strength of Materials / Ferdinand L. Singer & Andrew Pytel. Aagidl )
Mechanics of Materials Author(s) : R.C Hibbeler doa ) jaladl
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1 Stress and Strain ' Tensile test /ﬁ .

-Study and analysis of simple stress and
simple strain

2 Material Behavior
-Study the behavior of material under J

load (tensile test)

3 Hooke’s Law Compression 4
-To know where the Hooke’s law apply Test

4 Statically indeterminate Problem

-Basic principles for solving
Statically N

indeterminate Problem
-Method of solution concern statically
indeterminate Problem
5 Thermal Strain and Impact test
Stress N

-Study the strain and stress induced
due

to temperature changes
-Solve statically indeterminate problems
due to temperature changes

6 Pressure Vessels ﬂ
-Stresses in pressure vessels
7 Stress Concentration

-Study where the stresses rising due /@ .
to

section changes

8 Torsion of Circular
Shaft a
-Study the pure torsion for solid and
hollow circular shafts )
9 -Study the stress induced due to /{‘ /(
torsion

Y
10 -Study the angular deformation induced Torsion test JZ 7
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due to torsion

Beams: Shear force and Bending
Moment

-Introduction to beams and loading
types
and the resulted shear and moment

12 Beams: S.F. and B.M. Diagrams
-Draw the Shear force and Bending / y
Moment in beams

13 Stress in

Beams
-Study the stress induced in beams
due to

lateral loads

14 -Economic section and how to calculate

and reduce the induced stresses at 4, ﬂ
beams

15 Double integration method

-Learn how to find the equation of
elastic ;\,,
curve

11

| ab g Y ad g



Al Ay ) gpar
q.a.h.l'l cﬂf]'l_’q-“-l-“ Hhﬂ'r BT}
Gralall o gl g 591 s

s S g1 it i) 1-..1.1.:3451-#' ps)
i) g Ayial) d0S)) : A1 o)

Ol o) ks Auatih ; padl]

gl g o 1 el pud

o luie g yda | q"h‘“ Ll'im

aala ; paladl G 3al

O ) RS Aasin puad  Jand) (e

A aal 5l deaill — o g1 g I Jgan

oV AUl & kil sall) iglaadl 52l e, clhadl
1 -Economic section and how to
calculate and reduce the induced
stresses at beams

2 Double integration method
-Learn how to find the equation
of elastic

curve

3 -Learn how to find the equation of Bending test
elastic curve

4 Moment-Area method /
-Basic principles concern using \/’-
Mohr’s
area method

5 -Study how to find deflection and /
slope at a certain point

6 Statically indeterminate beams Buckling test

-Solving beams statically
indeterminate
problems :
Z Stresses at a point
-Study the stresses at a point W
8 Stresses at a point
-Basic principles for calculating
the
combined stresses at a point g
9 Mohr’s Circle

-Graphical representation of
stress at a //\

point using Mohr’s circle
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10 -Systematic procedure of graphical
representation of stresses at a
point using Mohr’s circle

11 Bending with Torsion

-Study the stress due to
combined M.

bending and torsion loads
12 -Practical cases of the stresses
induced due to combined bending

and torsion loads
13 Short Columns M
-Study the stress induced in

Short
Columns
14 Euler’s Column Equation
-Study the stress induced in
relatively
long Columns
15 Euler’s Column

Equation
-Buckling for medium columns Z’L
using

Rankine method. .. etc.
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1 Screws Mecha:i://
- Classifications of drawing lab
Screws
2 - Joining by bolts or Mechapi ”
SCTEWS _ drawing lab
3 Application on Mechanical
computer drawing lab )
- Using AutoCAD to
draw an example //
of joining by bolts
4 Keys Mechanical g
- Classifications of Keys  drawing lab
5 Pins & Rivets Mechanic S
- Classifications of Pins &  drawing lab
Rivets
6 Application on Mechanical~
computer drawing lab

- Using AutoCAD to
draw joining of

keys or pins e
7 Springs Mechanical ~
- Cllassi%icalions of drawing lab ///Cr
Springs Vi
3 G
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Tolerances
- Basic size
- Limits of size
- Deviation
Fits
- Classes of fit /
clearance
- Transition
- Interference
- Calculation of fits &
tolerance
Surface finishing
- Application of surface
finishing
symbols
Application on
computer
- Using AutoCAD
drawing to
represent the fits &
surface finishing
Assembly Drawing
- Draw a sectional
front view & a side
view for general
assembly
- Draw a
sectional front
view for
general
assembly
- Draw a
sectional front
view for
general
assembly

JA.. | i

Mechanical
drawing lab
Mechanica :
drawing lab

Mechanical
drawing lab

\

Mechani
drawing lab

N

Mechanical
drawing lab

Mechanical
drawing lab

Mechanical
drawing lab

o 8
Mechanical
drawing lab :

h
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- Draw a sectional front view for Mechanical
general assembly drawing

lab
Application on computer Mechanical
- Using AutoCAD to draw general drawing
assembly lab
- Using AutoCAD to draw general Mechanical
assembly drawing
lab
Welding Mechanical
- Types of welding drawing
- Gas welding lab =

- Arc welding
- Resistance welding Mechanig c(
- Basic symbols for welding gas & arc  drawin
welding lab
Application on computer Mechanical
drawing
- Using AutoCAD to draw welding lab i
assembly N
Gears : Spur Gear Mechancal/
- Classification of gears drawing
- Applications lab
- Drawing of spur gear
- Spur gears assembly Drawing
Application on computer Mechanical
- Using AutoCAD to draw spur drawing
gears lab
assembly
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Bevel gear Mechanical
- Drawing of bevel gear drawing
lab
- Bevel gears assembly drawing Mechanical
drawing
lab (1
Application on computer Mechanical
- Using AutoCAD to draw bevel gears  drawing
assembly lab
Worm and worm wheel Mechanical
- Drawing of warm and worm wheel drawing
lab
Application on gears Mechanical Q
- Drawing of sluice valve operating  drawing
gear lab
Application on gears Mechanicg
- Drawing of sluice valve operating  drawing
gear lab
Detailed drawing Mechanical
- Detailed drawing drawing

lab
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1. Ordinary Linear Differential Equations
2. Sequences and Series
3.Alternating Series
4. Fourier Series
5.Partial Differentiation
6.Vector
7.Applications of Double and Triple Integrals
8.Polar Coordinates

Thomas' Calculus Early Transcendentals Thirteenth Edition, [George B,
Thomas, Jr., Maurice D. Weir, Joel Hass, Christopher Heil] 2.
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1.Engineer_ing Mathematics - 5th Edition [K A Stroud).2. Modern
Engineering Mathematics Fifth Edition Glyn James
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1

£/iv/2eiz  Ordinary Linear Differential
Equations
- 1" order differential equations
- Separable
- Homogeneous
9lie/ 2%t Exat
- Linear
- Bernoulli
lefte/ =2 2™ Order Differential Equations
- Reducible to 1* order
- Homogeneous
39/ 22¢% . Non Homogeneous

£ (/2% -Higher Order Differential
- Equations
- Homogeneous
- Non Homogeneous
¢ - Applications
1301 Sequences
and Series
- Sequence
- Series
- Geometric Series
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- Tests of Convergence
- Definition
7 8dll[z=e - The General Term Test
- The Integral Test
- The Comparison Test
- The Limit Comparison Test
- The Ratio Test
- The Root Test
8 2#HIi]2t Alternating Series
- Power Series
- Interval of Convergence
- Taylor Series
| 9 Y2 Maclaurin Series
| - Applications
10 2/1Z/222 Fourier Series
- Periodic Function
- Even and Odd Functions
- Half Range Expansion Function
11 1 8/12/ 22 Partial
Differentiation
- Definition
- Mechanism of Differentiation
- Functions of Two Variables
- Functions of Higher Variables
12 25/IU %2 _ Transformation
- Chain Rule
- Total Differential
13 R/l[wn -Gradient, Divergence, and Curl of
Vector
- Equation of Normal Line and
Tangent
Plane
14 §0f 1/2°*? . Directional Derivative
- Maxima, Minima and Saddle
Points
- Lagrange Theorem
15 10[4/222 Geperal Applications
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Vector
- Vector in Space
- Parallel Vectors
- Triple Product
- Volume of Box
- Projection of Two Vectors
- Applications
- Equation of Line in Space
- Equation of Plane in space
- Applications
- Vector Valued Functions
- Curvature
- Motion of Particle
Applications of Double and Triple
Integrals
- Sketching of Geometric Shapes
- Double Integrals
- Triple Integrals
- Applications

- Jacobian Transformation
- Area in Polar Curve

- Surface Area

Special Functions
- Gama Function

- Beta Function

Polar Coordinates

- Polar Curve Representation

- Sketching of Polar Curve
- General Curve

- Special Curve (Line, Circle, Conic

Section)
- Rotation of Axis
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13 - The Arc Length of Polar Curve \
- Surface Area of Rotation @
- The Angle Between The Tangent '
Line and Radiug Vector For a Polar
Curve
14

- Slope of Tangent

- Asymptotes \
- Plane Area
15 General Applications
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PROPERTIES OF FLUIDS, PRESSURE AND FLUID STATICS, FLUID
KINEMATICS

FLUIDMECHANICS,Yunus
Fluid mechanics, White
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1 Fluid properties
f/ / ¢ - General definitions
- Newton's law of Viscosity
- Kinematic viscosity

2 Fluid properties
/ / / /d - Bulk Modulus of elasticity

- Surface tension =

3 Fluid Statics

- Definitions

3 6/ / 0 - Pressure at a point

4 - Variation of Pressure in a static fluid -/

- Hydrostatic laws

f/ / / - Units and scales of Pressure
measurement

5 | S/ - Manometers ( Pressure Measurement ) _- _
6 /5/// -Forceonplane surfaces _
7 Gl $m@@ﬂw@ﬂ@@me_w_m_mﬂ_,ﬁéégk_"__
8 % / /2 - Buoyant force ﬂ'g
9

|5 } 2| - Stability of floating and submerged
bodies .
10 - Relative equilibrium
o / 12 (linear acceleration)
11 292 i~ Relative equilibrium (uniform rotation)
12 Fluid flow concepts and
4 / ] Basic Equations
- Definitions
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13 - Continuity equation
14 5t - Euler's t?quation of motion along
streamline _ —

15 13]/L  -Bemoulli equation
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1 - Steady-state energy equation

2 - Flow Measurement (Pitot
tube)

3 - Flow Measurement (orifice
meter)

4 - Flow Measurement (Venturi
meter)

5 - Flow Measurement ( nozzle )

6 - Resistance to flow in open and
closed

conduits
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7 - Flow in pipes ( laminar and
_ Turbulentflow)
8 - Losses in pipes (major and miner
losses) (Moody chart )
9 Liner momentum equation and
its
Application
- Open system (fixed and
moving blades)
10 Introduction to pumps and |
Turbines
Application
- Types of pumps and Turbines

‘%\

A _and application L (|
11 Dimensional analysis and
Dynamic similitude
- Dimensional analysis (the n-
theorem)

12 - Dimensionless parameters
( Reynolds no. , Froude no.) _

13 - Dimensionless parameters N
(Euler no. , Weber no. , Mach
no.)

14 - Similitude ( model studies )

15 - Similitude ( model studies )
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1- Introduction and basics of MATLAB. 5 i \ i
2-Vectors and Matrices. blall fyedantl et
3-Solving Linear Equations.
4-Introduction to MATLAB Programming.
5-Selection Statements.
6-Loop Statement.

Stormy Attaway MATLAB A Practical Introduction to Programming and dagiall )
Problem Solving . )
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Stormy Attaway MATLAB A Practical Introduction to Programming and is 3l jaleadll
Problem Solving ’
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1 ntroduction to ntroduction to
programming using programming using
(Matlab) - Introduction  (Matlab) - Introduction to VLA
to (Matlab) - Menu bar, (Matlab) - Menu bar, tool
tool bar, and program bar, and program

windows windows

2 Format & numbers Format & numbers
- Real, Integer , Inf NaN, - Real, Integer, Inf ,NaN,
Complex Complex
Numbers Numbers
Variables Variables - Variable
- Variable Names Names - Examples on
- Examples on variable  variable names - Show the
names results - Examples on (+, -
- Show the results ,*,/) - Outputs -
-Exampleson (+,-,*, Intermediate results
/) during calculations
- Outputs Built-in-functions -
- Intermediate results Trigonometric Functions
during calculations (sin, cos, tan, sec) -

Elementary Functions

Built-in-functions - (abs, log10, log, exp, sqrt)
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Trigonometric Functions
(sin, cos, tan, sec) -
Elementary Functions
(abs, log10, log, exp,
sqrt)

Vectors - Row Vectors,
Colon Notation (:) -
Extracting Bits of a
vector - Column Vectors
- Transposing - Examples
and Problems

Matrices - Matrices
manipulation

Matrices Operations -
Matlab as a calculator -
Basic mathematical
operations +,-,* /A
Matrix construction -
Extracting Bits of a
matrix - Dot product of
matrices - Tabulating
Functions - Matrix-
Vector product - Matrix-
Matrix product - Logical
commands -
Comparison tests -
Examples - Problems
Functions - polyarea
(X,Y) - polygon -
Standard Deviation - abs
function - (max) - (min) -
(mean)

Introduction to
programming using
(Matlab)

Conditional commands

o

Vectors - Row Vectors,
Colon Notation (:) -
Extracting Bits of a vector
- Column Vectors -
Transposing - Examples
and Problems

Matrices - Matrices
manipulation

Matrices Operations -
Matlab as a calculator -
Basic mathematical
operations +,-,*,/,*
Matrix construction -
Extracting Bits of a matrix
- Dot product of matrices -
Tabulating Functions -
Matrix-Vector product -
Matrix-Matrix product -
Logical commands -
Comparison tests -
Examples - Problems

Functions - polyarea (X,Y) -

polygon - Standard
Deviation - abs function -
(max) - (min) - (mean)

Introduction to
programming using
(Matlab)
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-if end Conditional commands
If elseif else function -if end

Introduction to
programming using
(Matlab)

Conditional commands
-if end

Introduction to
programming using
(Matlab)

Introduction to
programming using

(Matlab)
Conditional commands
-if end
i If elseif else function
‘ 8 Loops loops
- for - for
‘ - while - while
. - Program control - Program control
- Example - Example
- Problems - Problems
9 Plotting by Matlab Plotting by Matlab M
- plotting a matrix (Plot) - plotting a matrix (Plot)
10 - subplot(m,n,p) - subplot(m,n,p)
- Two dimensional plot - Two dimensional plot
- Three dimensional plot - Three dimensional plot
11 Graphical User Interface Graphical User Interface
12 Graphical User Interface  Graphical User Interface
13
14
15
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o _JE/_{ Y2 Introduction — Derivation

2 - Laminar flow between parallel B
— |22/fo/2:2% plates - Couette flow

' _oal - Hydl'odynanfidiui}i‘icalion - Slidiﬁg I
o W/’”f“f bearing
4 _EV lof.

Laminar flow B_et_w;ee'n coaxial
rotating cylinders
2 3lnz

|

- Boundary layer tFeEry_-_InTraii:_clﬁ__
_- Displacement, Momentum

6 o Energy thicknesses - Momentum |
™ "R < uation for the boundary layer
_J_Alzulﬂaﬂ_;@imﬁm@@ya_ya%_ —_—

8 iyl 2022] ~Turbulent boundary layer
g T |- roulent boundary layer

9 Transition from laminar to tu-rbulem___
W/u (22| fiow

—— 1 |-Effectof Pressure gradient |
10 22 4[2e22 | - Separation and pressuredrag |
1. .| Potential flow theory (Ideal fluid) -
3“;/"1/2’1} ‘ Introduction - Cominuity equation -
| — Vorticity equation o N
7 N Basic concepts in potential flow - S T -
JB’ /2/2“&‘ Stream function - Potential function
35— Circulation I i
13 19/, | Basic flow patterns - Uniform flow - D I | ]
. // ’2/ _’?cz ZJ Source f__Si@_k_-_DQll_blsL-_F_I'@e__\for_w-_ﬂ |
L Combination of basjc flows - Flo I IR
{3 /i 2 )

Past a half body - Flow past a
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Incompressi_t;IE
= Introduction
~The Kutta condition

__| - Kelvin's circulation theorem

- Th_in_§i£foil theory

tunnel tests
- Estimation of aerodynamic
coefficients from pressure
distribution
- Compressibility effects -
_| Reynolds number effect
i Airfoil mz_i-x_i_mum—m‘f
characteristics
- Geometric factors effects
- Effect of Reynolds number
- Effect of leading and trailing

—edgesdevices el
‘ Incompressible flow over wings

- Introduction
s Circulation, downwash, lift ang
induced dray _

- Finite wing theor
Wing stal - Stall char
- Effect of planform

acteristics
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| - Stall control devices
' Lift control devices
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Spoilers

r

flow over airfoils -

Airfoil chil‘_agle_r—i;tiéé :_Wi_n(_i Bk 3

= 30d) Qa1 gaa

g

Gy adg

——

Sl [l




—Wete N

'

ALl 4540

Pl Condly Sl eulasll 35159

ol wgailly Lol Yl jlgs

b Y1 i i) Ay daalal)
ol At Al 2000 ; 2001 o

9 | | Flow control devices

| ‘ - Boundary layer contro|
| -Reduction of dag
LU __| Propellers - Momentum theory
L11 - Simple blade e!ement—l}?ec}ry R
| 12 | - Combined blade element tﬁo_ry
+——+——— | and mom entum theory
113 - Propeller performance
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Computational methods
- Introduction to panel methods

- Introduction to panel methods |
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Chapter-1: Simple stresses, Chapter-2: Parallel and Serious Shaft
Loads, Chapter-3: Concept of Bending stress, Chapter-4: Concept of
Torsional stress, Chapter-5: Curved Beam, Chapter-6: Principal
stresses (Combined stresses), Chapter-7: Failure Theories, Chapter-8:
Stresses Concentration, Chapter-9: Fatigue theories, Chapter-10: Shaft
Design, Chapter-11: Welding Design, Chapter-12; Bearing, Chapter-
13: Clutches, Chapter-14: Springs, Chapter-15: Gear Forces Analysis,
Chapter-16: Brakes, Chapter-17: Power Screw, Chapter-18: Pressure

Vessel, Chapter-19: Belts, Chapter-20: Gear design, Chapter-21: Keys,
Chapter-22: Couplings.

A Textbook Machine Design (R. S.Khurmi & G. K. Gupta)

Mechanical Engineering Design (Shigley)
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Simple stresses

SolidWork
Applications:
Normal stress

Parallel and Serious Shaft Loads

SolidWork
Applications:
Shear stress
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Concept of Bending stress
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Concept of Torsional stress

SolidWork

Bearing stress

SolidWork
Applications:
Bending stress
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Curved Beam

SolidWork
Applications:
Torsional stress
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Principal stresses (Combined
stresses)

SolidWork
Applications:
Bending stress in
curved beam
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Applications: TP
o
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SolidWork
Applications:
Beam stresses
(SFD,BMD)

Failure Theories

Stresses Concentration

SolidWork
Applications:
Combined
stresses
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Applications: |/

Failure theories
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Fatigue
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12 8-1- 2023 Applications;
- _ Shaftdesign
Shaft Design SolidWork
Applications:
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Shaft design- | |

Design study
I o - | optimization ot Al
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Springs

Gear Forces Analysis

Power Screw
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Pressure Vessel
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| gear case study”
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SolidWork | A
Applications: /
PS case study ? i\r

analysis -

[ SolidWork
" Applications:
Spring Design

study
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SolidWork

Applications: | —

SolidWork
Applications:
Brake Design

study

SolidWork

Applications:
Pressure vesse]
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Applications:
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Belt case study /r/
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Simple stresses and material selection aalall L) Juualall

- Tensile stress, shear stress,
bearing stress
- Choosing suitable materials
Design of welding
Combined stresses
Theories of failures
Application of simple stresses
- Application of simple stresses
on rivets
Shafts
- Shaft subjected to bending
- Shaft subjected to torsion
- Shaft subjected to bending and
torsion
- Shaft subjected to bending and
torsion with axial load
Keys
- Types of keys
- Design of keys
Couplings
- Type of couplings
- Design of flange coupling
Pressure vessel
Design of pressure vessel

Machine design R. S. Khurmi

Machine design R. S. Khurmi
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bearing stress

1 Simple stresses and material 7
selection |
- Tensile stress, shear stress. ™

| 3 e 0

| - Choosing suitable materials %

V|l
I N
3 Welding di
- Design of welding B 24‘/% ]
4 Combined stresses N7
i - Theories of failures . cﬂ*ﬂ

S | " Application of simple stresses
- Application of simple stresses /gﬂ .
on rivets

6 Shafts Il
- Shaft subjected to bending

- Shaft subjected to torsion

7 | - Shaft subjected to bending and _
| torsion |
- Shaft subjected to bending and

| torsion with axial load
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Forces on gears

- Forces on spur gear

- Forces on helical gear
- Forces on bevel gear

Couplings
- Type of couplings
- Design of flange coupling

Keys
- Types of keys
- Design of keys

11

Bearings
' - Types of bearings (Rolling
and Sliding)

——

12

Types of Rolling bearings

13

- Design of Rolling bearings

14

Clutches
- Types of clutches

15

- Design of flat clutch
- Design of cone clutch
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Springs
- | _ | - Types of springs

- Design of springs

Brakes

- Types of brakes

- Design of brakes
Dynamic loading design

- Types of dynamic loading

- Endurance limit diagram
- Goodman line
- Soderberg line

- Stress concentration factor

Bolts
- Preload of bolts

Power screw
- Types of power screw

- Design of power screw
Pressure vessel
- Design of pressure vessel

| - Design of belts

Belts
- Types of belts

Gears

| - Design of spur gears

- Design of helical pears
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D. C. Generators and Controls-Aircraft Electrical System, AC aalall Al Joualial)
Generator, Dc and AC motors, Stepper Motors, Brushless DC
Motor Fundamentals, Emergency power, Distribution Power
Systems of Aircrafts, Aircraft Instruments Explained, Engine
parameters measurements, Secondary indicating systems,
Introduction to Avionics, Aircraft Communication Addressing and
Reporting System(ACARS), Principles of Digital Systems

Aviation Maintenance Technician— General, Airframe, and Lngiall i)
Powerplant Knowledge Test Guide

Ground Studies for Pilots Flight Instruments & Automatic Flight A Al aliad)l
Control Systems
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and Brushless DC Motor
Fundamentals - Basic Theory —
Construction

gana) | Al s ) Balall AglaadiBalal) | adglll | Glliadha
] 13-10-2022 | Electrical power sources in aircraft da oY

- General introduction

- Main sources and drives

- Auxiliary sources - Emergency

sources Vi
2 20-10-2022 | DC generators - Basic theory 2 Y /

— Construction ﬁ
3 27-10-2022 | AC generators - Basic Theory — 2 oY . PU

- Construction

4 | 3-11-2022 | DC, AC motors, Stepper Motors, 2 Y

5 10-11-2022 | Generators and motors 2a g
characteristics - Torque, speed, and
load characteristics

- Losses and efficiencies

6 17-11-2022 | Power generation control — aa Y

Stabilizers

- Voltage regulators
| - Differential relays

7 | 24-11-2022 | Generators and motors maintenance a gy
- Inspection — Maintenance

8 | 1-12-2022 | Power conversion and energy |y
storage

- Inverters/ Converters

- Transformer Rectifier Units
(TRU)

- Auto-Transformers
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- Battery chargers
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- Batteries

9 8-12-2022 | Emergency power generation

- Ram air turbine

- Backup power converters

- Permanent Magnet Generators
(PMG)

10 15-12-2022 | Power distribution and electrical A Y
loads

- Primary power distribution

- Secondary power distribution
- Electrical loads

- Typical aircraft DC system

N

11 22-12-2022 | Aircraft instruments 2 oY
- Introduction

- Sensors and Transducers
- Basic flight instruments

12 29-12-2022 | Pitot-static instruments and [ gy
systems

- Pitot-static probes
- Pitot-static system

13 [5-12023 | Altimeter o
| - Principle of operation
- Construction
| | - Types of altimeter

14 12-1-2023 | Airspeed and vertical speed A oY

indicators

- Types of airspeed

- the principle of operation

- construction

_ _ | -Types . ]
15 15-1-2023 | Attitude indication a5y

' - The gyroscope

- Artificial horizon

- Types of the artificial horizon
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Turn and Bank indicators
(Turn coordinator)

- Principle of operation

- Construction

- Types

Heading indicating instruments
- Magnetic compass

- Remote-indicating compass

- Horizontal Situation Indicator
(HSI)

Engine parameters measurements
- Engine speed

- Temperatures

- Pressures

- Fuel quantity and fuel flow

introduction to avionics
- Basic definitions
- Data conversion

Data buses
- Computer system

- Fibre optics
- Software

Avionic systems
- Aircraft Communication
Addressing

- Electronic Flight Instrument
Systems (EFIS) - Displays
- ]E]f_:ct_ronic Flight Instrument

| and Reporting System (ACARS) |
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|1 | = Fly-By-Wire (FBW) - Flight

— | -Global Positioning System (GPS) |
- Global Positioning System (GPS)

_| - GPS frequencies
13 - Inertial Reference System (IRS)

| - Strap down systems

—— | System (TCAS) }
- - Automatic Test Equipment
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- Electronic Centralized Aircraft

Monitor (ECAM
- Engine Indicating and Crew
Alerting

Management System (FMS)

- Space, User, and Contro]
segments

- Inertial Navigation System (INS)
- Gimballed systems

- Traffic Alert Collision Avoidance |

(ATE)

- | - Built-In Test Equipment (BITE) |
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Compressible Flow
Conservation Laws
Thermodynamics Relations
Wave Propagation and Formulation
Isentropic flow of a perfect gas
Subsonic and Supersonic Flow (Mach Number and Mach
Angle)

Converging Nozzles and Converging-Diverging Nozzles
Impulse Function and Thrust of Rocket Engine
Stationary Normal Shock Waves, Formation and
Equations of Motion
Supersonic Diffusers
Moving Normal Shock Waves, Formation and Equations
of Motion
Shock Tube
Fanno Flow
Friction Factor
Frictionless, Non-Adiabatic Flow Through a Constant
Area Duct (Rayleigh Flow)

J.D. Anderson, Modern Compressible Flow, McGraw-Hill, (3rd
Edition), 2017

Shapiro, Ascher H. (1 953). The Dynamics and Thermodynamics of
Compressible Fluid Flow, Volume 1// M. A. Saad, Compressible
Fluid Flow (Prentice-Hall, Englewood Cliffs, 1985). // J. Douglas,

Fluid Mechanics, UK., Harlow:Pearson Prentice-Hall, 2005,
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1 Introduction to Compressible #
: Flow
2 Basic Equation of Compressible
Flow E f i Z
Conservation of mass
Conservation of energy.
3 1st law of thermodynamics. Presentation on
2nd law of thermodynamics. Ist law of
Equation of State. thermodynamics.
Thermodynamics Relations. 2nd law of
thermodynamics.
4 Wave Propagation Presentation on .
Wave formulation Wave 77%
- IO o |
5 Isentropic flow of a perfect gas
‘ in varying area duct f%
|'_6 Equations of motion. exercises
- Stagnation concept and
relations 7%
P
7 Subsonic and Supersonic Flow | Presentation on _
through a Varying Area Subsonic and }#
Channels Supersonic Flow
—— s ) = )
8 Isentropic Table to explain 77%
S S Isentropic Table
9 Isentropic Flow in Converging | examples about
Nozzles Isentropic Flow '
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Isentropic Flow in Converging— | exercises
Diverging Nozzles

Isentropic Flow in Converging— examples about
Diverging Nozzles Isentropic Flow in
Converging—
Diverging Nozzles

Thrust of Rocket Engine |

Stationary Normal Shock Normal Shock

Waves; partl Table

Formation of a Normal Shock examples about |
Wave Normal Shock

Equations of Motion for a exercises

Normal Shock Wave

AR




@s\‘kwx S\ Ayl &) 940

E‘g@” gx Gl Londly ! udal 8l

\ ¥, gulnl'l io_uji:.llj 1.3!,&)‘”16,
* 4 M a8
N i o
\'k'fk‘..mw""
B 1 ) Aty daalal) p
wiadl) gunigh Ayl 001 ¢ 440y pul
Ol bl il dugia - pal]
Al e G 5 ) pusd
3 Luan M) palal] ALY
BISSY 1 (el a gl
ol Apuaigl) )| Sl ; aadl e
Sl N Y Y E— Aleal) 3alal) e
1 Stationary Normal Shock examples >
Waves; part 2 about Normal %
Area ratio Shock 1 |
2 ] Entropy Change ises | 57 ]
ropy g exercises __4—”’2/ |
Tﬁmmx—ﬁlm gq—_ﬂ
I mnn_mmcﬁrﬂ:g_iﬁg_— ___exampies DR (R
| diverging nozzles about Normal
shock in %
converging—
diverging i
| nozzles
5 Converging-Diverging examples about
| Supersonic Diffusers | —
6 1 | Supersonic Wind Tunnel . ' |
7 L Moving Normal Shock Waves Moving Normal z Z
- Shock Waves ~
8 Reflected Waves.

exercises
. Shock Tube t%/
EN | Oblique Shock Waves | exercises =] ~ |

Equations of Motion for a
Straight Oblique Shock Wave

Detached shock Wave ]

10 | [ Oblique Shock Reflections | Supersonic | o
Conical Shock Waves oblique Shock "‘W
Supersonic oblique Shack Diffuser
Diffuser
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Thermodynamic Considerations

Gradual Compressions and

Expansions

Flow Equations for a Prandy)

Meyer Expansion Fan

e— .
Plug, Underexpanded and
Overexpanded Supersonic
ozzles

Exit Flow for Underexpanded

and Overexpandeq Supersonic

Nozzles '
Plug Nozzle

13 Supersonic Airfoils
Supersonic lift and drag
coefficients
Existence of an Oblique Shock
and an Expansion Fan,

14

Working Relations for Fanno
Flow

Reference state and Fanno Flow
Table

anno Flow-Part 2
Fanno Flow line
Friction factor
Fanno Flow through a Nozzle-
Duct System
Converging—Diverging Nozzle
and Duct Combination

Prandtl Meyer Fiow ]

Fanno flow-Part 1

F

e ]
exercises
P i \
| S —— sl
exercises

i i
=4 i
|
exercises i ‘
9 |
1
- / ]
|
T |
Fanno Flow 4
|
Table and L |
examples i
!
] | ]
;

= T | SRR
exercises !
|
;/ |
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Ch 1. Introduction to the theory of machines
Ch2. Velocity and acceleration

Ch3. balancing of rotating masses

Ch4. Cam

Ch5. belt drive

Ché. gears

Ch7. Gear train
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nisms
. - Machine

- Theory of machines
- Structure

- Links

- Kinematics pair

- Kinematics chain

CAlaliial | adgl) | clbad
Visualization | Dr. Essam Al- |
of different

links indicated
in the theory
part.

Zaini ‘

%

’_

Velocity of Mechanisms

- Velocity diagram.
- Relative velocity of two

bodies moving in straight

line

- Relative velocity of point on

link

- Relative velocity of
Four Bar mechanism
with binary links

~ Relative velocity of

Four-Bar with binary
and ternary links.

‘ - Relative velocity of slider

crank mechanism.

Solving related
problems

| - Rubbing velocity of a pin joint
. Acceleration in mechanisms

|

Dr. Essam Al- ‘
Zaini

Dr. Essam Al- |
Zaini

L

Y a5

Dr. gs'am !i_l [
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- Velocity ratio of belt

‘_ 12022 - Acceleration diagrams Zaini N ]
B o ) 1
|5 1 Nov - Tangential component Solving related | Dr. Essam Al- |
2022 - Radial component roblems Zaini
' p e
6 8Nov | Balancing of rotating masses Mathematical | Dr.Essam Al- |
2022 - Single mass rotating in same solution is Zaini
plane optional for : Zy
- Several masses rotating in | students
_ same plane B , -
| 7 15 Nov | - Graphical solution Solving related | Dr. Essam Al- | |
2022 problems Zaini ' i
| == |
'8 | 22Nov |- Masses rotating in different planes | Solving related | Dr. Essam Al- '|
. 2022 problems f;ir“%??{;
9 1 29Nov | Cams and Solving related | Dr. Essam Al- o
2022 Followers problems Zaini
- Straight flank %
| - Curved flank
110 6 Dec - Circular Solving related | Dr. Essam Al- |
2022 - Different followers problems Zaini
¥ 113Dec | Friction ~ [Solvingrelated | Or.EssamA- | |
2022 | Belts problems Zaini
| - Beltdrive (s
. - Types of belts ”%

=
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12 [0Dec | -Powertmnsmited | o EssamAL |
‘ 2022 - Length of an open and closed Zaini !
13 28 Dec | TKn_glé:_éfc:_oni;l?:t__ ] Solving_féﬁéd Dr.Essam Al- |
2022 - The effect of centrifugal tension problems 'f’i’ri-)‘/ |
' |
S J
14 4 Jan - Angle of contact Solving related | Or. Essam A |
2023 - Ratio of driving tension for fat problems Zaini
belt /i»/
15 | 17Jan | - The effect of centrifugal tension | Solving related | Dr_Essam Al |
2023 - The effect of initial tension | problems y
| e
i ‘ !—
| qimilemdﬁaﬂi_gsw‘ﬂuu‘gjlng
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! (e | gl BRI | Aalild) [ i [ el |
I 2] Feb Spur Gear Dr. Essam Al-
| 2023 - Pitch circle diameter Zaini -
I | - Condition for /
transmission of constant A
L | | velocity ratio N R o
2 | 28 Feb | - Velocity of sliding Solving related | Dr. Essam Al- ]
| 2023 - Path of contact problems Zaini
| D Ir?’_-M_ar - - Arc of contact T T or. Essam Al- | B
l 2023 - Interference Zaini
. -Rackand pinion _ |
4 [ 14Mar | Solving related problems Solving related | Dr. Essam Al-
iy o g
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Gear Trains
- Simple gear traing

| Solving related probiems

- Simae_epicycl_i; gear trains

| Solving related problems

_fC_ompound?picyclic gear trains |

- Torques on gear trains

Solving related problems

Speed governors

Dead weight governors Portor and

Proell

S'pr_i-ng loaded governors (Hartnell)

Lardl 1l g

- Compound geartrains

problems | Zaini

| Dr. Essam Al-

Zaini

Zaini

“Sol v?nga;e_lgt-e_d i

problems Zaini

Zaini

—H_S_o_!v_iné related |

problems | Zaini

Zaini

problems Zaini

B Lo |

_Dr._Ess_a;ﬁﬁ- T o

=]

Dr. Essam Al- |

Dr. Essam Al- |

= e ]
Dr. Essam Al-

| Solving related | Dr. Essam Al- |

|
_,.‘49"1 _

Dr. Essam Al- |

Zaini
Solving related | Dr. Essam Al-
problems | Zaini

Dr. Essam Al-
Zaini

Dr. Essam Al- |

| |
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[ 1 Preview
- Construction the frequency

distribution
5 - |10 - Representation the data in 3
Histogram , Frequency

polygon and ogive
- Measures of location and
measures of variation
2 Probability density function
- Probabilities of simple or

O Lwo events
12" l -Probabilities for
combinations of three or L= 4

more evenls

-Permutations and combinations
-The probability density
function( p.d.f.)

3 The distribution functions
CR=10 " Thie birsomial and poisson d>,_'_..<‘
)
(7

distributions
4 9 6 ~ o | - The gamma, chi-square and
normal distributions
5 Tests of statistical hypotheses ]

- The nature of a statistical
9 - (£ | hypothesis, two types of

errors and tests aboult the -
,‘ mean of a normal distribution

\)
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- Tests about the mean of a
normal population when o?
unknown

-Tests about the mean of
abnormal population

- Tests about the difference of
two proportions ; and tests
about the difference of two
means

Correlation and
regression

-The sample correlation
coefTicients ; computation of
simple correlation

-Testing hypotheses

about the population
correlation coefTicient

S

I\
\
\a

g3-\

- Linear regression
and testing
hypotheses about the
parameters in a
simple linear
regression

9 ';J ~L\

- Multiple linear regression

;—ll

Analysis of variance
(ANOVA)

- One- way analysis of variance
with different sample sizes

1l el

- Two- way analysis of variance

12

‘2."”

Lincar programming (L.P.)

- Definition of the L.P,

- Forms of L.P. (general
canonical and standard )

- Formulation of the
mathematical model of the L.P,

N

Calaﬁgpﬂrgiﬁug-b 4> guaall




SN 4y s

oAl gl Al o) 3039
VLN TS B

| - Solving the mathematical ]
model using a graphical and e
simplex methods
P,
13 - Solving the mathematical .Q//
28 -1 | model using M-technique and = P
two- phase method
14 Transportation and
Assignment models
- Finding the starting solution
o - [ Z | using northwest corner method, =
Least cost method , Vogell's
approximation method (VAM)
and Russel's approximation
method (RAM)
15 - Finding the optimal solution
using stepping stone and
| 12 multipliers methods
- Solving the assignment JIIE e
models in maximized or
minimized
U g A Sl — 2 Y Gy N g
gyl | gl s ) SL I TR R TN
el
I Network planning
15.(1_‘ - Graph the network and {ind the critical Q>
path (CP) ; and the program evaluation and - -
review technique (PERT)
: =1
2 ’1 - Crashing the normal duration to execute
Q1 the project with least costs = s
3 Sequencing models
- Processing n jobs through one machine )
| /3 ( shortest and largest processing time Spt < ol
and Lpt ); processing n jobs through two A
machines
Pran |

4
Cali&wrﬁiﬁhi}b a> gouaall
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- Processing n jobs through m machines
processing n jobs through two machines

———+4 | with randomly technical routes
5

Replacement ang maintenance models
- Using the average total cost as a
criterion to determine the period of
replacement the machines

- Cost of individual replacement for items
of machines

- Average cost group replacement per
period as a criterion to determine the

optimal replacement (individual or grouped

)

- Maintenance model

Inventory models
- General inventory model
- Static economic order quality
(EOQ) models ; EOQ with price break

; and multi - item EOQ with storage
limitation

- Probabilistic EOQ model

- Single - period models ; and multi period
model

1SO

- Total quality management (TQM)
and 1S0:9000

Quality control
- Acceptance sampling
- Calculation the OC-curve for single
sampling schemes ; rectifying
schemes; double sampling schemes ;
and sequential sampling
- Process control and control charts

Y

(X -chart, R-chants ,a-charts and P charts)
- Quality level

12

- Sampling plans

Yyanl) 5
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- Hazard rate function

¢l - Reliability of system with serjal
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v gy il gy
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Reliability
- Reliability
- Failure functions

* Mean time (o failure MTTF
- Variance

= Conditional reliability
- Exponential ang Weibull
reliability functions

and paralle| configuration

- Combined series —

parallel system and y
high -level angd low - Jeve redundancz
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e
)
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frequency distribution, Probability density function, The — 5atell daulisY) Jaalisl)
distribution functions, Correlation and regression, Linear
programming (L.P.), Transportation and Assignment
models, Network planning, Sequencing models,
Replacement and maintenance models, Total quality
management (TQM);and ISO
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- Construction the frequency

distribution

- Representation the data in ¥

Histogram , Frequency polygon
and ogive

- Measures of location and
measures of variation

2 92.4/is 2l Probability density function ) s
, Probabilities of simple or two I 7
! events P 3922l
-Probabilities for combinations ' & )

of three or more events ) [ =
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' -Permutations and combinations | |
-The probability density

. — | function( p.d.f) —
3 31/ \/2075 | The distribution functions

The binomial and poisson ﬁbf
N distributions

4 The gamma,, chi-square and Léﬁ’/ , ot
normal distributions - 4ot

Tests of statistical hypotheses

)
The nature of a statistical le’—’j
hypothesis, two types of errors A o)
and tests about the mean of a

normal distribution J Wy

6 - Tests about the mean of a

normal population when o?
unknown

-Tests about the mean of
abnormal population

- Tests about the difference of
two proportions ; and tests
about the difference of two
means

7 Correlation and regression

' -The sample correlation :
coefficients ; computation of

simple correlation

-Testing hypotheses about the

population correlation
coefficient
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- Linear regression and testing
hypotheses about the parameters
In a simple linear regression

|- Multiple linear regression

- One- way analysis of variance
with different sample sizes

Analysis of variance (ANOVA) |

- Two- way analysis of variance

Linear programming (L.P.)

- Definition of the L.P.

- Forms of L.P. (general ,
canonical and standard )

- Formulation of the
mathematical model of the L.P,
- Solving the mathematical
model using a graphical and
simplex methods

- Solving the mathematical
model using M-technique and
two- phase method

Transportation and Assignment
models

- Finding the starting solution
using northwest corner method,
Least cost method , Vogell's
approximation method (VAM)
and Russel's approximation
method (RAM)

- Finding the optimal solution
using stepping stone and

multipliers methods

,5}/ Ho s
& — | o=
A | wy
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- Solving the assignment '
models in maximized or
L ~ | minimized -

G eyl el — e a1 gl o

E}_mY'l t__ulﬂl ‘é_).}a.\ll aalall salall @EJ]]'I Gldaadl |
dlaal)
1 Network planning
- Graph the network and find the critical é,
path (CP) ; and the program evaluation and _____é
‘ review technique (PERT)
2 - Crashing the normal duration to execute '
the project with least costs ;%
3 Sequencing models
- Processing n jobs through one machine
( shortest and largest processing time Spt q% 2
and Lpt ); processing n jobs through two — il
machines
4 | - Processing n jobs through m machines ; ]
‘ processing n jobs through two machines (g?
— | with randomly technical routes S i e
E Replacement and maintenance models ] -

Leand) o g0 ) ol g5
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me average total cost as a
‘ criterion to determine the period of
| replacement the machines ‘
- Cost of individual replacement for items =
of machines P
‘ - Average cost group replacement per =
period as a criterion to determine the < )
;)ptimal replacement (individual or grouped | #%7
- Maintenance model
6 Inventory models
- General inventory model (
- Static economic order quality A
(EOQ) models ; EOQ with price break —_— |
; and multi - item EOQ with storage
limitation
7 - Probabilistic EOQ model ‘
- Single - period models ; and multi period s ; e
| model
8 . 1SO -
| - Total quality management (TQM) ; ___Q:é
and 1SO:9000
9 Quality control
- Acceptance sampling
- Calculation the OC-curve for single CE ) |
sampling schemes ; rectifying -
schemes; double sampling schemes ;
and sequential sampling
- Process control and control charts
10 | (X -chart ,_R_-c_harls ,0-charts and P charts) %
- Quality level -

syl b
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12 - Sampling plans %’
( single . double and multiple )
13 Reliability il )
- Reliability 1
- Failure functions I
- Mean time to failure MTTF e
- Variance _
14 - Hazard rate function
- Conditional reliability e -
- Exponential and Weibull r
reliability functions -
15 - Reliability of system with serial el
and parallel configuration %7_
- Combined series — parallel system and =]
| high —level and low - level redundancy | L
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| Introduction
- General concepts and definitions
- Heat conduction
- Convective heat transfer
- Thermal radiation
2 Conduction heat transfer (general
equation)
- General heat conduction equation
- One-dimensional, steady
state, conduction through
plane wall
3 Conduction heat transfer (1-D, steady |
5 P 4 |
/ - /"‘_" —
Lanl) a5 | a0
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state)
- Composed wall
- Cylinder, composed cylinder

- Sphere, composed sphere
Conduction heat transfer (1-D,
steady state, with heat generation) in

- Plane wall

- Composed wall

- Solid cylinder

- Hollow cylinder
- Sphere
- Critical thickness of insulation

Heat transfer through extended
surfaces (fins)
- General equation for temperature
distribution.
- Very long fin
- Short fin

h N

- End insulated fin
- Effectiveness of the fin
- Applications for previous subjects

2-D, Steady state heat conduction
- Analytical solution with
different boundary conditions

- Exact Solution with different boundary
conditions

- Numerical solution for two-D steady
state heat conduction equation (nodes)

2-D Unsteady state heat conduction
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- Analytical solution for the unsteady / V4
state heat conduction equation. (lumped ‘}) A
system) 1 &’ ﬂ\/)

- .

- Numerical solution
Convective heat transfer i ol ’,7
- Fluid flow background /4/ e s
- Laminar and turbulent flow 1, t’, .@i)
- Boundary layer growth for external f\})
flow and internal flow :

Laminar flow over flat plate
Laminar flow through
closed conduit

15 - Empirical equation for cross flow for
. cylinder, sphere and tube bank
| - Empirical equation for turbulent flow

/|
Forced convection ﬁ
- Energy equation [ 19\1(;
- Thermal boundary layer and \f t‘J \
temperature distribution and y U y
heat transfer for: 4
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1

Calculation of dimensionless
numbers

- Analytical solution

Natural convection P

- General concepts

- Grashof number

- Free convection for: Vertical plate
and tube Horizontal plate and tube

Thermal radiation

- Introduction to thermal
radiation

- The electromagnetic waves

- The black body

- The shape factor

- Thermal radiation between:
Two parallel plates (gray) Two
concentric cylinder

Thermal radiation between more
than two bodies.

- Thermal resistance network
- Radiation shields

——T

Heat exchanger
- General concepts

-

Sandl a5
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- Heat exchangers

performance by
\ LMTD method

\ - Types of heat exchangers

effectiveness.

\ - Heat exchanger’s
- NTU method

10

Condensation and
vaporization heat

transfer on (vertical tube,
horizontal tube, tube bank)
- Concepts of condensation

- Heat transfer due to
condensation

12

- Empirical equation for
condensation

13

Boiling heat transfer
- H.T. due to boiling curve
- Empirical equations for

\ boiling

14

Boiling heat transfer
calculation (empirical
equations)
- Calculation of heat transfer
Coefficient

I e

15

- General concepts

Mass transfer \
- Mass transfer modes
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1. Laplace Transformations (L.T) saLall @Lﬂm Jalidl
2. Matrices

3. Solution of non- linear equations

4 Solution of simultaneously linear

equations

5. Curve fitting

6.Numerical interpolation

7. Finite differences method + Forward and Backward and center

expressions

8.Numerical Integration

1.10THED I T10 N ADVANCED ENGINEERING dagidl sl
MATHEMATICS ERWIN KREYSZIG
1. Advanced Engineering Mathematics (6th Ed) Dennis G. Zill. 2. dan Bl J_\L_Mj'.

Advanced Engineering Mathematics, Stroud, Advanced
Engineering Mathematics, Stroud
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Laplace Transformations
(L.T)

- Introduction

- Definitionof LT

12/iof 2t

nverse Laplace
Transformations (I.L.T.)
- Introduction

- Definition of LL.T

[ ol

19/ 19wt

Solution of differential
equations using L.T

- Method of solution

- Examples

94/19/ 248

Applications
- Using L.T. for solving
practical problems

Solution of 2nd order D.E.
using power series method
- Introduction

- Solution near the ordinary
point and singular point

o / 11127%

Bessel's equation +
Legendre's equation

- Introduction

- Application of solution

J6/11/22%t

Solution of partial D.E

- Definition

- Methods of solution of
P.D.E.

'23/11/4@25

Using of separation method
- Definition of separation
method
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- Examples __::
il [10%2 Applications of heat
3 of ” transfer /ﬁ

- Solution of unsteady one

dimensional heat equation
21| Matrices

{”' 2/20 - Introduction and

definitions

- Special matrices

-Properties of matrices

11 _ 10022 - Rank of a matrix
1)1 ®% _yectors M
A7

- Linear transformation

- Orthogonal

transformation

12 9 | /I2/2221 - Eigen values

- Eigen vectors

13 98 /f?./Zf’u Solutipn of non- linear
equations

- Introduction

- Application of non- linear

equations

14 v/ 1 /2923 Simple iteration method +

Bisection method W
- Introduction

I

- Description of methods

- Examples

15 10/ 1/20% Newlgn —.Raphson method
- Derivation

- Applications

Square Roots

Roots of an arbitrary order

Reciprocal of any number |
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| Solution of simultaneously linear
| equations

- Definition of equations
| - Methods of solution
Direct methods
| - Matrix inversion
- Gauss- Elimination
- Gauss -Jordan Elimination |
Indirect methods |
| - Jacob's method
- Gauss- Seidle method

] - - - =

¥

B

I

4 Applications
- Examples ){K‘ \
- problems \ |
5 Curve fitting |

- Applications of linear regression
- Transformation of nonlinear
| regression (o linear regression
Numerical interpolation
- Introduction
- Linear interpolation
| - Quadratic interpolation
Finite differences method + Forward
and Backward and center expressions y
- Introduction to finite differences
| method

\ - linear Regression

T____

7
F
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- - Derivation of formulas with equal
_ ) | step size

‘ Newton and Lagrange forms
- Using this method for equal
- J ___segment and unequal segments
| Numerical differentiation
| - First derivative

. - Second derivative
| 10 Numerical Integration
\ - trapezoidal rule

) - Simpson Rule (1/3)
] - Simpson Rule(3/8)
11

| } Two dimensions integration
L \ - Applications

LN

- Examples
12 \ Solution of ordinary
differential equations O.D.E.
‘ - Taylor series method
- Simple Euler method
- Modified Euler method

™

13 - Runge-kutta method
14 '

Finite differences method for solution
of differential equations
- Ordinary differential equations

| 15 - Partial differential equations
Elliptic equation Parabolic equation
| Hyperbolic equation
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1-laplace transformation

2-inverse laplace transformation

3-solution of differential equations using L.T
4-applications

5-solution of partial D.E.
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6-matrices
10THEDITIO N ADVANCED ENGINEERING MATHEMATICS duagidl Kl
ERWIN KREYSZIG () G.
Advanced Engineering Mathematics (6th Ed) Dennis G. Zill da A ladl
Advanced Engineering Mathematics, Stroud, Advanced
Engineering Mathematics, Stroud
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Laplace Transformations
(L.T)

- Introduction

- Definition of L.T

2022/10/20

nverse Laplace
Transformations (I.L.T.)
- Introduction

- Definition of I.L.T

2022/10/27

Solution of differential
equations using L.T

- Method of solution

- Examples

2022/10/31

Applications
- Using L.T. for solving
practical problems

2022/11/7

Solution of 2nd order D.E.

using power series method

- Introduction

- Solution near the ordinary
point and singular point

2022/11/14

Bessel's equation +
Legendre's equation

- Introduction

- Application of solution

2022/11/21 |

Solution of partial D.E
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- Definition |
- Methods of solution of |
; P.D.E. |
1 2022/11/28 | Using of separation method i Vo
- Definition of separation '
method | '
I - Examples '

9 2022/12/5 | Applications of heat |
transfer ‘=‘jf_b@2
- Solution of unsteady one

dimensional heat equation
10 2022/12/12 | Matrices

- Introduction and
definitions

- Special matrices
-Properties of matrices
11 2022/12/19 | - Rank of a matrix

- Vectors

- Linear transformation
- Orthogonal
transformation

oz

P
12 2022/12/26 | - Eigen values q

oz

- Eigen vectors

13 2023/1/2 Solution of non- linear

equations

- Introduction

- Application of non- linear

equations

14 2023/1/9 Simple iteration method + _
| Bisection method |
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- Introduction

- Description of methods
- Examples

15

2 J 13’ \ / 9| Newton —Raphson method

- Derivation

- Applications

Square Roots

Roots of an arbitrary order
Reciprocal of any number

e

g s
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Al

-
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Solution of simultaneously linear
equations

- Definition of equations

- Methods of solution

[ SSS——

R A

Direct methods

- Matrix inversion

- Gauss- Elimination

- Gauss -Jordan Elimination

==

Indirect methods
- Jacob's method
- Gauss- Seidle method

Ao

Applications
- Examples

}g .
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- problems

Curve fitting
- linear Regression

- Applications of linear regression
- Transformation of nonlinear

regression to linear regression

Al

i

Numerical interpolation
- Introduction
- Linear interpolation
- Quadratic interpolation

Finite differences method + Forward

and Backward and center expressions

- Introduction to finite differences
method

- Derivation of formulas with equal
step size

Newton and Lagrange forms
- Using this method for equal
segment and unequal segments

Numerical differentiation
- First derivative
- Second derivative

10

Numerical Integration
- trapezoidal rule
- Simpson Rule (1/3)
- Simpson Rule(3/8)

11

Two dimensions integration
- Applications
- Examples

12

Solution of ordina_r-y
differential equations O.D.E.
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- Taylor series method
- Simple Euler method
- Modified Euler method

- Runge-kutta method

Finite differences method for solution
of differential equations

- Ordinary differential equations

- Partial differential equations

Elliptic equation Parabolic equation
Hyperbolic equation
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Aircraft systems
SCANEE - Introduction

- Basic definitions

Basic components used in
aircraft mechanical systems
- Aircraft hardware

- Pumps

- Valves and pipes

- Filters and cocks

Fuel system

- Fuel system components
Fuel system

- Fuel system operating modes
- Integrated civil aircraft
systems

L C}{ \\/Ql

.o/ /1A

S “[ v /co

e " Fuel system
’:'c% ) / 4 - Troubleshooting

- Maintenance

Hydraulic system

Hydraulic system

- Hydraulic system
components$

- Types of hydraulic systems
used in the modern aircrafts
Hydraulic system

- Troubleshooting

- Maintenance

Flight control systems

- Flight control surfaces

- Flight control linkage systems
- High lift control systems

we / /A
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Aircraft workshop

Aircraft workshoep

Aircraft workshop

Aircraft workshop

Aircraft workshop

Aircraft workshop
Aircraft workshc_sp ULLA

Aircraft workshop

Aircraft workshop M"
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Flight control systems

- Trim and feel . : .
- Flight control actuation ;| MrmitworsheD & '%L

- Fly-By-Wire control laws )

Flight control systems .

- Troubleshooting Airctaft workshop VLLLL

- Maintenance

Electrical sysfems / normal
operation

-1DG Uut .
-CSD Aircraft workshop

- Heat exchanger ’
- RAT S

- Inverter

Electrical systems / abnormal
operation

-IDG _ - M .
- CSD Aircraft workshep -
- Heat exchanger . -

- RAT

- Inverter _ .

APU .

- construction/components L -
- starting processes _ Aircraft workshop Véét

- Maintenance

-power production rate
Review systems Aircraft workshop - 044-
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1- Materials Y Jualall
2- Airframe Loads 5alall
3- Fatigue

5- Bending of open and closed thin -walled beam
6- Shear of beams
7-Torsion of Beams

Aircrafts Structure for Engineering Students by T.H.G. Megson Aagiall xSl
Aircraft Structural Analysis T.H.G. Megson Gaolall jaladl)
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Introduction
- General viewing

Structurecomponents

- Skin, Spar, Stiffeners and stringers

- Rib, Frame (Ring)

- Monocoque, Semi-monocoque
- Definitions

- Elastic axis, Shear center
Aircraft construction materials
- Wood

- Aluminum alloys

- Magnesium alloys

- Steel alloys

Aircraft construction materials
- Titanium alloys

- Plastics

- Glass

- Composite materials

Wing cross section

structure

- Simple box beam

- Simple nose

- Center box

- Multi- flanges cell

- Multi-cells

- Multi-cells multi flanges
Bending of open and closed
section

beams

- Introduction

- Sign conventions and notations

Alaad) 5oLl

Seminar about
materials US%
in aircraft

structures
Seminar about

materials used
in aircraft

structures

Seminar about

steel a”%

Seminar about
steel alloys
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7 Bending of open and closed Seminar about
section aluminum
beams alloys
| - Resolution of bending moments r
| - Direct stress distribution due to @
bending
- Load intensity, shear force and
bending moment relationships
8 Bending of open and closed Seminar about
section aluminum
beams aIIO\;ré/kﬂ—D
- Deflection due to bending
9 Bending of open and closed
section
Beams ﬂb
- Approximations for thin-walled
sections
10 General stress, strain and

displacement relationships
- For open and single cell closed
section thin walled beams
11 Shear stress
- Shear of thin-walled open tubes
without booms
12 Shear stress
- Shear of thin-walled closed
sections beams, without booms
13 Shear stress
- Twist and warping of closed
section beams
- Shear center
14 Pure torsion
- Torsion of open section beams
- Bredth-Batho formula
- Torsion of closed section beams

3

15 Analysis of combined open and closed

Seminar about

titanium alloyjﬁD

Seminar about
titanium alloys

D>

Seminar about

materials

Seminar about
composite #
material




GBlyall 4940
| Candly Sl oalall )59

daa g1l ) Analy ; Analadl p
ciadl] Apuigl) Aial) <)) ¢ A auf
Ol A i ¢ pulf e

Gl il A A s s el pud
a4 | galad) Gl
Saala 1 galal] A gl

Ol sl Sl dsin ¢ Jaadl

sections
- Bending
- Shear

- Torsion
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1 Structural idealization Seminar
- Idealization of open and closed about
beam sections ceramics
material
2 Effect of idealization Seminar
- Bending, shear and torsion of about
open and closed section beams ceramics 2
materi
3 Deflection
- Deflection of open and closed b/
section beams
4 Span-wise taper effect Seminér
- Single web beam. about loads y
- Open and closed sections on aircraft Y
- Beams having variable string areas structures
5 Fuselage Seminar
- Bending about loads
- Shear on aircraft 'M
- Torsion structures
6 Fuselage
- Fuselage frame analysis
- Cut-outs in fuselage
7 Wing Seminar 7]
sbout [
damage\i‘/
Syandl ab s Wy ad g
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Wing
- Bending

Wing

- Torsion

- Shear

- Shear center

Wing

- Taper effect

- Method of successive
approximation/ Torsion

Wing

- Method of successive
approximation/ Shear

- Deflection

Wing

- Wing ribs analysis

Wing

- Cut-outs in wings

Fatigue

- Safe life and fail-safe design
-Fatigue strength of components

Fatigue

- Goodman method

- Miner & palmgren method
- $-n curve

- Prediction of aircraft fatigue life
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O bl i Aatia ¢ Jaadl 84

detective in v, /

!
aircraft il
Semin /
aboﬁf}/ 4

damage M
detective in
aircraft

Seminar
about new
materials in

aircraft

Semj
about new 5
materialsin | }‘

aircraft

Seminar

7

about stealth
technology _ /

Seminar
about stealth
technology
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Introduction and definitions, Mechanical system and Transfer —salall duulud) Ju sl
Function, Series and parallel connections in mechanical systems,
Electrical system, series and parallel connections, Torsional system,
Thermal and fluid systems, Hydraulic system, Block diagram,
Hydraulic servomotor system, Pneumatic system, Types of control
and Laplace transformations , Test signals, Response of first order
system, Response of second order system, Steady state error,
Response improvement, System stability, Routh criterion, Root-locus
method, Polar-plot diagrams, Bode Plots, Analysis of control system
in state space, State space representation of transfer function of
system.

Modern Control Engineering/Katsuhiko Ogata dngiall Casl)
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1 12-10- Introduction and definitions laplace y
2022 _ gasic definitions about the concepts  transformation by
of control using matlab
2 18-10- Mechanical system and Transfer inverse laplace
2022 Function transformation
- Definition of transfer function
- Deriving the transfer function
for three basic parts of mechanical
system
3 26-10- Series and parallel connections in polynomials in
2022 mechanical systems matlab
- Transfer function for mechanical
system while connected it at series
and parallel
- Examples
4 2-11- Electrical system, series and parallel  transfer function
2022 connections programming by
- Deriving the transfer function using matlab
for three basic parts of electrical
system connected in parallel and
series
5 9-11- Torsional system create
2022 - Deriving the transfer function continuous_time &
for three basic parts of torsional zero/pole/gain
System model in matlab
6 16-11- Thermal and fluid systems convert
2022 - Deriving the transfer function polynomials tranfer
for thermal and fluid systems function to partial
fraction in matlab
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- Examples
7 23-11-  Hydraulic system convert the partial
2022 - The basic concept of working fraction to
the hydraulic system polynomials
- Deriving the transfer function of the ~ transfer functioniin
system matlab
8 30-11- Block diagram block diagram
2022 - The principles of block diagram programming
- The basic nine rules for reduction _series connection
the block diagram _parallel
connection
_negative feedback
system
_feedback
connection
9 7-12- Block diagram reduction
2022 - Method of reduction of block
diagrams of multi-input and output
10 14-12- Hydraulic servomotor system
2022 - Leverage system and deriving
the transfer function for three cases
of fixing
- Method of connection with hydraulic
system
11 21-12- Pneumatic system
2022 - The basic concept of working
the pneumatic system
- Deriving the transfer function of the
system
12 28-12- Types of control and Laplace
2022 transformations
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- Types of control methods and basic
functions of Laplace transformation

Test signals
- The different types of test signals
Response of first order system

- Method of computing the response
of

first order system
- Examples
Response of second order system

- Method of computing the response
of

second order system
- Examples
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1 Response specifications modeling of
- The specification of response control /
which system with
determine the stability of system ~ Simulink
2 Steady state error electrical
- Computing the steady state control
error by system
using Toyler method and normal
method and compare between
: them
| 3 Response improvement time response
- The methods of response analysis
improvement
- Examples
4 System stability system
- The concept of system stability ~ response
and its effect on control process  Characteristics
5 Routh criterion frequency
- The Routh criterion for _domain
plots and
characteristics
6 Applications of Routh criterion root locus
- Some applications about Routh
criterion
- Examples
7 Root-locus method

- The root-locus method for
computing system stability

8 Rules of Root-locus method
- Basic rules of root-locus

I computing the stability of system response data
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method
- Examples
9 Polar-plot diagrams
- The polar plot for computing
system stability
I 10 Principles of polar-plot diagrams
- The method of polar plot
‘ diagram for
computing the gain
- Examples
11 Logarithmic Scales and Bode
‘ Plots
. - Basic principles of logarithmic
scale and Bode plots
12 Construction of Bode Plots for
Continuous-Time Systems
- The method of construction of
Bode plots
- Examples
13 Analysis of control system in
state space
- Principles and basic
assumptions for
state space method
14 State space representation of
transfer
function of system
- The state space representation
- Examples
15 Solving the time invariant state
equations
- The solution method of time
invariant state equations
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Basic aircraft design
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1 Introduction
a f 1 |- Design and development of aircraft
- Design stages
- Preliminary design department
2 Airworthiness
@ - Definition
9 ¥ - Bcar
- FAR
- Crash airworthiness

e ; gpalal) il

3 Fuselage design Discussion
- Main characteristics of the
0 - Fuselage design requirements report and
(9 ( {2 Shape of fuselage results of
% the design
and design
in the
Solid Work J
program
4 Fuselage design Discussion
- Cabin cross section layouts of the
- Cabin cross-section dimensions report and

? { K - Cabin.length results of

q - Cockpit the design
and design f
inthe
Solid Work

program
5 0 { |7 Fuselage design '
? - Fuselage main dimensions Quick method : ,
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General method
Fuselage weight

6 Wing design

Basic requirements
Wing location
Wing geometric characteristics

Evaluation of wing size

7 Wing design Discussion
- Evaluation of SMC of the

- Evaluation of MAC report and

\ [\ - Analytical method results of N

\G x - Graphical method the design

- Diagrammatical method and design
in the

Solid Work

program

8 Wing design

%0\‘\

9 Wi

Airfoils, requirements & definitions
Airfoils coding
High lift devices

Wing aerodynamic characteristics

ng design Discussion
- Lift coefficient increment ahyre
O[( \‘ due to report and
.4 - T.E.flaps results of
- Split flaps the design
- Single slotted flaps and design
- Double slotted flaps in the

Wing weight




Bhall dygeax
P! Caonlly Ju! ealadll 8)))9
sl ghilly bl jlg

Jana g1 il A0 Analy  Analadl ol

) Aguasigl) gl 20801 ¢ 2801 o

ol g s ) (4

10 Empennage design
as | Tail surfaces functions
D) ( I - Types of surface control system
- Tail surface configuration
11 Empennage design
Horizontal tail plane
- Vertical tail plane

\\l\/)/ - Empennage weight

12 Under-carriage design
ab( \/V - General requriements
\ - Runways classification

13 Under-carriage design

- Types of undercarriage
%( R - Tailoring u.c. to bearing capacity of A/F
- LCN For single wheel

- LCN For two or more wheels
- Type, size and inflation pressure of tires
- Shock absorption. Leg length

14 Under-carriage design

\6 \\ - Ground load factor
- Ground load cases
- Structural load cases

- v
L) ad g

Solid Work
program

Discussion
of the
report and
results of
the design
and design
in the
Solid Work
program

Discussion
of the
report and
results of
the design

in the

and design %

R

Solid Work

program
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- Weightof u.c
Preliminary weight analysis
- Weight break down
- Surface controls group
- Engine section or nacelle group
- Propulsion
group.
Engine
weight
(dry)
- Airframe services and equipments
- Operational loads
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Preliminary weight analysis

Crew weight

Payload

Fuel weight (based on flight
stages)

Fuel weight (based on aircraft
type) ( calculation by using
graphics

2 Choice of engines

Take off stages
Computing of static thrust

Computing minimum required
thrust

Center of gravity

- Evaluation of aircraft center of
gravity

Center of gravity

Loading and balancing diagram

Wing location according to
aircraft center of gravity
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Discussio

of the

report

and

results of
the design

and

design in
the Solid

Work

program

(

Discussion

of the

and
result

report
s of @

the design

and
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design in
the Solid
Work
program
5 Payload-range diagram
- Limiting weight definitions
- For turbo-jet aircraft
- For turbo-prop aircraft
6 Flight and gust envelope
- Load factor
- Load factor at steady pullout
- Load factor at correctly banked turn
- Flight envelope
7 Flight and gust envelope
- Gust envelope
- Flight - gust envelope
8 Wing and tail loads (for flight-gust  Discussio
envelope) of the
- Aircraft pitching moment of report
inertia and
- Load calculation at level flight results of
with angular acceleration the design
and
design in
the Solid
Work
program
9 Span wise air and inertia load
distribution
- Air load distribution Schrenk
method
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10 Span wise air and inertia load Discussion
distribution of the
- Air load distribution Diederich report
method and
results of
the design i
and
design in
the Solid
Work
program
11 - Wing group inertia load
distribution
- Fuselage group inertia load
distributiqn
12 Drag estimation
- Area drag method:
- Wing Empennage Fuselage
13 Drag estimation Discussion
- Area drag method: Cockpit of the
Undercarriage Nacelle report
- Wing/fuselage interference and
- Empirical method for cruising results of
stage the design
and
design in
the Solid
Work
program /\
14 Drag estimation 7 L

- Induced drag coefficient of wing
with part-span flap
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Structural design Discussion

-Aircraft main part structural desig of the
report
and
results of
the design
and
design i
the Solid
Work
program
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CH1: Introduction to A/C stability and control
CH2: Aircraft longitudinal static stability

CH3: Aircraft pitching moment and applications
- The longitudinal equations of motion

-A rigid symmetric A/C
- Longitudinal stability derivatives Jualal)
- Longitudinal equations of motion solution salall dully)

CH4: Directional and lateral static stability
CH5: Equations of motion as a function of stability derivatives and
application: (Longitudinal, Directional, and Lateral)

- A/C characteristic equation

CH6: Introduction to nonlinear dynamics
- Pitch orientation control system
- The principle of Dutch roll damping
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Flight Dynamics Principles (Micael.V. Cook) i giall il
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1 Introduction to A/C stability and Discussion
13-10- control primary control
2022 - The freedom of motion of aircraft surface for PC9
- Basic axis aircraft
2 Aircraft longitudinal static stability Discussion of /
19-10- - Definition of longitudinal static secondary  control
2022  stability and conditions surfaces for PC-9 /L
- General equation aircraft /
3 Aircraft pitching moment Discussion of control /
26-10- - Pitching moment coefficient as surfaces for MI-2 " ;
2022  a function of angle of attack helicopter aircraft A
- trimmed conditions
4 2-11- Applications Seminar I / /
2022 - Examples (Aircraft longitudinal /ﬁ/

static stability) //
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5 9-11- Directional static stability Seminar Il
2022 - General equations (Directional static
- Conditions of stability stability)
6 16-11- The longitudinal equations of motion-  Jdas (J 4 55 )
2022 A rigid symmetric A/C Pl Cadl
- Derivation of longitudinal
equations of motion
7 23-11- Applications Seminar Il
[ 2022 - Examples (Lateral static
| stability)
8 30-11- Longitudinal stability derivatives Seminar IV:
2022 -Allthe longitudinal stability (Control surfaces in/
derivatives equations aircraft)
| 9 7-12- Equations of motion as a function of
2022 stability derivatives Quiz
- Derivation of longitudinal equations
of motion in terms of the stability
| derivatives
| 10 14-12- Applications A8, M aw s b )
| 2022 - Examples 4l jall 4y gall Lo ghaal
sl saay s b
11 21-12- Longitudinal equations of motion Seminar V:
2022 solution Ramp Safety
- Response to elevator as a function of Awareness) [
input signal ausd pa (e LAl
il e LW
ol
12 28-12- A/C characteristic equation Seminar VI:
2022 - Solution of characteristic equation (Directional static
- Types of period oscillation stability) v
13 4-1-2023 Derivation of lateral directional
equations of motion and solution Quiz
- Derivation of lateral directional /

-
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equations of motion in terms of
the stability derivatives
- The solution
11-1- Applications First course
2023 - Examples
Yaw damper from stability and
control augmentation
- Principles of yaw damper
- General equations
- Effect of yaw damper on stability and
control of A/C

exam(experimental)
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el
Introduction to non linear dynamics
- General introduction

- Stall dynamic

- Wing rock

Applications

- Examples

Gust equations derivation and its
applications

- Load factor estimation from the gust
- Types of gust

- Effect on response

Longitudinal autopilot

- Longitudinal equations of autopilot
Pitch orientation control system
- Deriving basic equations of
pitch orientation control system
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Flight path stabilization

- Mach hold

- Altitude hold

Vertical gyro as the basic attitude
reference

- Main idea of the gyro as the
indicator of angle

Lateral autopilot

- Main assumptions

Damping of Dutch roll

- The principle of Dutch roll

damping

Yaw orientation control system

- Derivation of the main equations
Other lateral autopilot configuration
- Introduction and principles

Lateral transfer function for rudder
displacement

- Deriving the transfer function of
basic rudder equation of motion
Lateral transfer function for ailerons
- Deriving the transfer function

of ailerons displacement

Lateral transient response for A/C

- Explanation and the calculation
methods of transient response
Applications

- Examples
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- Turbo shaft engine
- Ram jet engine
6 9/11/2022 Design of inlets Workshop
- Subsonic inlets
- - Supersonic inlets
13/11/2022 Design of nozzles Workshop
- Convergent nozzle
- Convergent- divergent nozzle
8  14/11/2022 Design of axial flow Workshop

Compressors /’DL‘/;_
- Compressor aerodynamics

- Repeating stage , repeating raw
9 20/11/2022 Design of axial flow Workshop

COMPressors
- Mean line design /ﬂ/
- Axial variation

10 22/11/2022  Design of axial flow Workshop p‘
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| 1 12/10/2022 Introduction Workshop
- Classification of propulsion M
systems
- The thrust equation
2 21/10/2022 Engine performance Workshop
- Engine performance and A/C M,Lg——
range
3 23/10/2023 Theory of jet propulsion Workshop
- Turbo jet engine k
4 30/10/2022 Theory of jet propulsion Workshop
- Turbo fan engine _VAQI:S
- Turbo prop engine
5 3/11/2022 Theory of jet propulsion Workshop %
A
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compressors

- Radial variation

- Mechanical design
Compressors technology

- Materials

- Manufacturing technology
Balancing

Design of combustion system

- The process (ignition, stability,

length scaling. diffusers)
Design of combustion system
- After burner design
- Flame holding
- Fuel injection
Combustion chambers
technology
- Materials
- Manufacturing technology

Design of axial flow turbines
- Turbine aerodynamics

- Zero exit swirl, constant axial
velocity

Workshop

/Aﬁi:l

Workshop
A

Workshop

=

Workshop

A——

Workshop
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1 - Mean line stage design
- Other design considerations
2 Mechanical design of axial flow
turbines M
- Rotor airfoil centrifugal stresses
- Rim web thickness
3 Mechanical design of axial flow
turbines
- Disc of uniform stress _&Q
- Disc thermal stresses
- Airfoil aspect ratio
4 Turbines technology
- Materials M
- Manufacturing technology
- Balancing
5 Design of centrifugal compressors -
Impeller design /M
6 Design of centrifugal compressors B
- Diffuser design W
- Volute design
7 Design of nozzles
- Thrust reversing and M
thrust vectoring
- Nozzle coefficients
8 Inlets and nozzles
technology /M/
- Materials
- Manufacturing technology

9 Accessory drives ;f,ﬁw-/

- Construction of gearboxes and
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drives
- Engine power off takes
- Engine oil system
10 Engine control systems

- Engine/Airframe interfaces
- Control systems
11 Engine starting

- Fuel/lIgnition control
- Engine rotation
- Throttle levers

- Starting sequence
12 Turbine engine inspection and
maintenance
13 Turbine engine inspection and /K}n//————/—-
maintenance
- Inlet and compressor section
14 Turbine engine inspection and
Maintenance M
- Combustion section
15 Turbine engine inspection and
e

Maintenance ’%ﬁ
- Turbine section =

- Exhaust section
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Introduction Single
- Basic concepts of vibration and degree of
applications freedom
- Calculation of degree of
freedom for systems
Oscillatory motion Motion in
- Introduction to oscillatory pendulum
motion
- Simple harmonic motion
- Displacement velocity and
acceleration relations
Free vibration of an undamped Lab view
single degree of freedom system  Application

- Derivation of basic equation

- Solving the eq. of motion and
finding the natural frequency

- Examples

Simple energy method (Raleigh
principle)

- conservative and non-
conservative systems

- Applying the simple energy
method for different systems to
find eq. of motion and natural
frequency

Free vibration of viscous
damped

single degree of freedom system
- Types of damping

- Formulation and solving the

—

Lab view
AW"W

Matlab

el

application ;
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equation of such system for

different damping ratio
¢ - Examples
\\ [ Equivalent springs and dampers Video of |
- Equivalent spring and damping  experiment

for parallel and series connection
- Examples
7 Logarithmic decrement Video of
- Formulation of the basiceq. of ~ experment
e logarithmic decrement
- Calculation the time for the
decay of signal
- Examples

8 (tr Forced vibration of single degree  Video of
\C— '

of experment
freedom system

- Formulation of the basic eq . of

motion for damped and

undamped forced vibration

L+

- Behavior of the amplitude with

w/wn (eq . of resonance)

Forced vibration for constant Lab video

force

- Behavior of the system with

constant excitation force

- Formulating the steady state

and transient solution )

- Examples

10 Forced vibration for sinusoidal Lab video
force

(Resonance conditions)

- Behavior of the system with

sinusoidal force

- Formulation and solution of eq.

W
~
rq
=
-~
-
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- Equation for resonance
- Examples
11 Rotating unbalance Lab video
d&@ - Explaining the unbalance forces
\ - Applications and examples
12 Support motion Lab video
! [ - Support motion and how this
motion affect the motion of the
system
- Examples
13 Vibration isolation Lab video
\° T issibil
\ A fansmPSS| ility o
- Discussion of transmissibility
behavior with w/wn for different
damping ratios
- Examples
14 Vibration measuring instrument
- The eq. of motion if the
/d_.é' measuring
\ device excited by a base force
- Amp., Vel., and acceleration
that the device measure
- Examples
15 Two degree of freedom system
p - The equations of motion for
] C  2-degree system
\ - Estimating the natural
frequency and their mode shap
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Two degree of freedom system
- Coordinate coupling
- Semi definite system
- Examples
Mode shapes
- The mode shapes for different
systems of two Degree of
freedom
- Examples
Lagrange equation
- Lagrange ,eq. for damped &
undamped system free and
forced Vib .
- Applying it for several times
- Examples
Dynamic absorber (undamped)
- formulation of the eq. of
dynamic absorber without
damping
- Examples
Damped vibration absorber
- formulation the eq. of dynamic
absorber with damping
- Examples
Multiple degree of freedom
system
- Formulating the eq, of
motion for multiple degree of
freedom systems
- Finding the natural freq and
their mode shapes
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Influence coefficient matrix and
stiffness matrix

- Finding the eigen values and
hence the natural frequencies
and the eigen vector ( mode
shape ) for multiple degree of

freedom systems %

Wing moment of inertia

- Calculating the wing equivalent
moment of inertia

- Examples

Torsional vibration

- Single degree of freedom
systems

Torsional vibration
- Two degree of freedom
systems

- Multiple degree of freedom
systems

(using holzer method)
Torsional vibration

Gears

Dunkerley's equation for
aircraft

wing system

- Estimating and application of
1st natural frequency for a

system of external loads on
aircraft wing

v

Sandl g5 W a5

=

e

/ 4

- Torsional vibration for stepped

shaft

- Torsional vibration for shaft {
with
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Rayliegh's equation for aircraft
wing

- Application of Rayliegh's
€Qquation to aircrafy wing with
lump masses, distributed and
combined loads

Application of iterative
technique

for aircraft wing and tai|

- Estimating the natural
frequencies

of aircraft wing and tai| using the
iterative technique from the
lowest natyral frequency and
sweeping matrix

Application of iterative
technique

for aircraft wing and tail

- Estimating the highest mode
and natural frequencies using
the iterative technique and
stiffness matrix
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