Higher Technological Institute (HTI) - 10t of Ramadan City e,

Course Specification

1. Basic information:

Course Title (according to the bylaw):

Electronic Circuits

Course Code (according to the bylaw):

MTE 141

Department/s that participated in the
teaching:

Mechanical Engineering

. . Other
Total number of credit hours of the course: Theoretical | Practical (specify) Total
(according to the bylaw)
1 3 4
Course Type: Compulsory
The level to which the course was SOPHOMORE

introduced:

Academic Program:

Mechatronics Engineering

Institute:

Higher Technological Institute

Name of Course Coordinator:

Dr. Ahmed Abu El -FADI

Course Specification Approval
(Attach the decision/minutes of the department
/committee/council ....)

The division council minute of department

Course Specification Approval Date:

8/12/2025

2. Course Overview (Brief summary of scientific content):

Controlled sources, semiconductor circuits and operating points, low level signal descriptions

and equivalent circuits, basic circuits with FETs and bipolar transistors, logic components,

frequency attenuation circuits and Bode diagram, operation amplifier circuits, AD and DA

converters, power amplifier.
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3. Course Learning Outcomes CLOs :

Matrix of course learning outcomes CLOs with program outcomes POs (ARS).

Program Outcomes (ARS)
(according to the matrix in the program specs)

Course Learning Outcomes

Upon completion of the course, the

computer-aided tools.

A1,A2,02,D3 student will be able to:
Code Text Code Text
Identify, formulate, and solve complex | | 54 | Define controlled sources and their
engineering problems by applying applications in circuit analysis.
A1 | engineering fundamentals, basic science, Discuss semiconductor circuits and
and mathematics. LO2 | operating points identification.
Analyze low-level signal
Deve]()p and conduct appropriate LO3 descriptions and equivalent circuits.
experimentation and/or  simulation,
A2 analyze and interpret data, assess and
evaluate findings, and use statistical . o :
.. . . Examine basic circuits using FETs
gnalyses and objectlvg engineering | LO4 | bipolar transistors.
judgment to draw conclusions.
Design, model and analyze an Develop logic components,
electrical/electronic/digital/mechatronics | LOS | frequency response circuits, and
pa |system or component for a specific attenuation circuits.
application; and identify the tools Construct and Bode diagrams
required to optimize this design LO6 | interpreting
Design operational amplifier circuits
Plan, manage, and implement designs of | LO7 | for various applications.
mechatronics  systems,  subsystems,
D3 modules, and machine elements based on Compare A/D converters, D/A
traditional and contemporary converters, and power amplifiers in
technological, professional, and | LO8 |terms  of  performance  and

applications.

4. Course Teaching and Learning Methods:

Direct

n

Instructio Indirect Instruction

Information
Technology-
Assisted Learning
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Lectures

Tutorial / Practical
Brain Storming
Project based learning
Case Study
Reports & Research

Discussion

Field Training
Site Visit
Self-Learning
Simulation Programs
Virtual labs
E-Learning
Al in Education

Discovery Learning

<_ | Problem Base Learning

2
<
2

Course Schedule:

Total Expected number of the Learning Hours
Week Scientific content of the course Wo Z I
No. (Course Topics) ey | Theoretical Training
Lty teaching . / Practical Other
(lectures) UnEl Lab
1 Controlled sources 4 1 - 3 -
5 Semiconductor circuits 4 1 ) 3 )
3 Operating points 4 1 ) 3 )
4 Low level signal descriptions 4 1 i 3 i
5 Equivalent circuits 4 1 i 3 i
6 Bipolar transistors 4 1 i 3 i
7 Revision and Mid Exam
MOSFET transistors and its
8 . 4 1 - 3 -
small signal model
9 Cpmmon Source Amplifier 4 1 i 3 i
circuits
Multistage MOSFET
10 | Amplifier and differential 4 1 - 3 -
amplifier
Differential  amplifier = with
& current mirror circuits 4 1 - 3 -
Operational amplifier circuits and
12 its Application 4 1 - 3 -

Page 3 of §




13 AD and DA converters 4 1 i 3 i
Frequency attenuation circuits
14| and Power amplifier 4 1 - 3 -
15,16 Final Exam.
Experiment Topics: (If any)
Serial Experiment
1 BJT
2 PWM
3 MOSFET
4 JFET
5 Operational amplifiers
6 Differential amplifiers
7 Wheatstone bridge

5- Methods of students’ assessment:

Assessment Percentage
No. Assessment Methods * Timing ) i
(Week Scores total course
Number) Marks
1 Exam 1 written (Semester work) ¢ K \RLA
2 Exam 2 written (Semester work) AR e LA
3 Midterm exam 7 20 20 %
4 Final Written Exam 15,16 40 40 %
7 Assignments / Project /Portfolio/ Logbook VY 20 20%

6- Learning Resources and Supportive Facilities *

Learning
resources
(books,
scientific
references,
etc.) *

The main (essential) reference
(must be written in full according to
the scientific documentation method)

WILLIAM H.HAYT,” ENGINEERING
CIRCUIT ANALYSIS”, 2019

Other References

e R. Bolystad, and L. Nashelsky,
"Electronic Devices and Circuit
Theory", Prentice Hall

Learning Platforms
(Links must be added)

EKB - Microsoft office

Devices/Instruments

non
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Supportive Supplies non
facilities & Electronic Programs non
equipment Skill Labs/ Simulators non
for Virtual Labs non
teaching
and Other (to be mentioned) non
learning *
Course Coordinator Program Coordinator
Name Dr.Ahmed Abu El -FADI Dr. Ahmed Abdalbadia
Signature Abmed fade é/,{,// il
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Higher Technological Institute (HTI) - 10t of Ramadan City (,%

Course Specification

1. Basic information:

Course Title (according to the bylaw):

Digital Logic Design

Course Code (according to the bylaw):

MTE 142

Department/s that participated in the
teaching:

Mechanical Engineering

. . Other
Total number of credit hours of the course: Theoretical | Practical (specify) Total
(according to the bylaw)
3 1 4
Course Type: Compulsory
The level to which the course was JUNIOR

introduced:

Academic Program:

Mechatronics Engineering

Institute:

Higher Technological Institute

Name of Course Coordinator:

Dr.Ahmed Abu El -FADI

Course Specification Approval
(Attach the decision/minutes of the department
/committee/council ....)

The division council minute of department

Course Specification Approval Date:

8/12/2025

2. Course Overview (Brief summary of scientific content):

Introduction to Digital Concepts - Number systems, operations, and codes-Basic logic
gates -Boolean Algebra and logic simplification - combinational circuits-sequential circuits flip-
flops and related devices-Counters and Shift Registers- Memory and storage- Introduction to

hardware description languages (HDL).
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3. Course Learning Outcomes CLOs :

Matrix of course learning outcomes CLOs with program outcomes POs (ARS).

FIJElD (OULEEIER (A1) Course Learning Outcomes
(according to the matrix in the program specs) 9
Upon completion of the course, the
AR student will be able to:
Code Text Code Text
Identify the requirements and
problems of digital systems related
LO1 . .
to logic gates and numbering
Identify, formulate, and solve complex systems.
engineering  problems by  applying Apply a systematic procedure to
A1 | engineering fundamentals, basic science and fulfill requirements of solving
mathematics. problems using logic simplification,
LO2 | codes, and Karnaugh map (K-map)
techniques.
Apply engineering design processes to
produce cost-effective solutions that meet
specified needs with consideration for
global, cultural, social, economic, . . . .
. : Design and digital circuits using
A3 environmental, ethical and other aspects as LO3 | logic eates implementation
appropriate to the discipline and within the glc g P
principles and contexts of sustainable design
and development.
Search  for  information  for
Acquire and apply new knowledge; and ?he \;elopmgrtthelkfnolwledgle anq Skll.l X
A10 | practice self, lifelong and other learning | LO4 at support fie-long fearhing 1n
: combinational and  sequential
strategies. circuits
Design, model and analyze an
electrical/electronic/digital/mechatronics Design logic gate—based circuits and
D2 | system or component for a specific| LO5 | building blocks.
application; and identify the tools
required to optimize this design
Plan, manage, and implement designs of Select suita]ale compon.er.lts, devices,
D3 . and materials for digital system
mechatronics  systems, subsystems, | LO6 | .
. implementation.
modules, and machine elements based on
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traditional and
technological, professional,
computer-aided tools.

contemporary
and

LO7

Select and apply appropriate design
methods for conventional digital
systems, including combinational
and sequential circuits.

4. Course Teaching and Learning Methods:

Direct
Instructio
n

Indirect Instruction

Information
Technology-
Assisted Learning

Lectures

Tutorial / Practical
Brain Storming
Project based learning
Case Study
Reports & Research

Discussion

Field Training
Site Visit

Self-Learning
Discovery Learning
Simulation Programs
Virtual labs
E-Learning
Al in Education

<_ | Problem Base Learning

<
2
-

2

Course Schedule:

Total Expected number of the Learning Hours
Week Scientific content of the course W, Zl x
No. (Course Topics) Hee Y Theore.tlcal Training
ours teaching Tutorial / Practical Other
(lectures) utoria Lab
e Introduction to digital

1 concepts 4 1 2 1 -

2 | Number systems 4 1 2 1 )

3 Boolea}n Algebra and 4 1 5 1 -

operations

4 Codes-basic logic gates 4 1 2 1 )

5 e logic simplification 4 | ) 1 -

6 | K-maph 4 1 2 1 )
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7 Revision and Mid Exam
e Combinational circuits -
8 g T 4 1
equential circuits
9 Counters 4 1 )
10 | Decoder 4 1 )
e Flip Flops -
11 | latch logic gates and related 4 1
devices
12 | Shift registers 4 1 )
Introduction to: -
e Memory and storage
13 e Ics 4 1
hardware description
language(HDL)
14 | Revision part 2 4 1 )
15,16 Final Exam.

Experiment Topics: (If any)

Serial

Experiment

Logic gates

Logic circuits

Seven Segment

2
3
4

Latches and counters

5- Methods of students’ assessment:

Assessment Percentage
imi Mark f
No. Assessment Methods * Timing arks/ 0
(Week Scores total course
Number) Marks
1 Exam 1 written (Semester work) ¢ \K V%
2 Exam 2 written (Semester work) AR e LA
3 Midterm exam 7 20 20 %
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Final Written Exam 15,16 40 40 %
Final Practical/Clinical/... Exam 10 0 10%
Assignments / Project /Portfolio/ Logbook 12 20 20%

6- Learning Resources and Supportive Facilities *

Learning

The main (essential) reference
(must be written in full according to
the scientific documentation method)

Sonali Singh, Digital Logic Design,2019

resources Mano M. and Kime C.R., “Logic and
(books, Other References Computer Design Fundamentals®, Prentece
scientific Hall, 3rd edition, 2004.
references, Electronic Sources
etc.) * (Links must be added)
Learning Platforms .
(L el e eekled) EKB - Microsoft office
Supportive Devices/Instruments Non
facilities & -
. Supplies Non
equipment :
for Electronic Programs Non
teaching Skill Labs/ Simulators Non
and Virtual Labs Non
learning * Other (to be mentioned) Non
Course Coordinator Program Coordinator
Name Dr.Ahmed Abu El -FADI Dr. Ahmed Abdalbadia
Signature Abmed fade éf"’// s A_p7
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https://www.amazon.com/s/ref=dp_byline_sr_book_1?ie=UTF8&field-author=Sonali+Singh&text=Sonali+Singh&sort=relevancerank&search-alias=books

Higher Technological Institute (HTI) — 10t of Ramadan City f,%

Course Specification

1. Basic information:

Course Title (according to the bylaw):

Statistics and Probability Theory

Course Code (according to the bylaw):

MTH 105

Department/s that participated in the
teaching:

BASIC SCIENCES

introduced:

. Theoretical | Practical Oth(_ar Total
Total number of credit hours of the course: (specify)
(according to the bylaw)
Course Type: Compulsory
The level to which the course was JUNIOR

Academic Program:

ALL ENGINEERING PROGRAMS

Institute:

Higher Technological Institute

Name of Course Coordinator:

Ass. Prof. Tarek Nassar

Course Specification Approval
(Attach the decision/minutes of the department
/committee/council ....)

The division council minute of department

Course Specification Approval Date:

7/26/2025

2. Course Overview (Brief summary of scientific content):

Probability, conditional probabilities, Bayes' theorem. Tendency and Dispersion Measures: Introduction, different
types of data, tendency measures, variability measures, frequency distributions. Random Variables: Discrete
random variables, the Hyper - geometric distribution, Binomial distribution, the Poisson distribution, Poisson
approximation of binomial probabilities, continuous random variables. Moments: central moments, Skewness
measures, kurtosis measures, moment generating function. Sampling Theory and Inferences: the concept Of a
sampling distribution, sampling distribution of the mean, central limit theorem, tests of hypothesis and Confidence
intervals for the mean, tests of hypothesis and confidence intervals for the difference between two means, tests of
hypothesis and confidence intervals for the population proportion, tests of hypothesis and confidence intervals for
the difference between two proportions, tests of hypothesis and confidence intervals of sample variance, tests of
hypothesis and confidence interval for ratio of sample variances. Simple regression and correlation: Simple linear

regression by least square method, validation of the model, correlation coefficient.
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3. Course Learning Outcomes CLOS :

Matrix of course learning outcomes CLOs with program outcomes POs (NARS/ARS).

Program Outcomes (NARS/ARS)
(according to the matrix in the program specs)

Course Learning Outcomes

(A1, A2, A4, A5, Ab)

Upon completion of the course, the student will be

able to:
Code Text Code Text
Identify and apply the different Apply the different statistical measurements
.. LO1 .
statistical measurements for for analyzing grouped and ungrouped data.

Al : : - - —
analyzing data. Recognize the LO? Recognize the axioms of the probability to
axioms of the probability calculate the probability for any event.
Apply techniques for calculate Apply several techniques of counting and

A2 | probabilities, expectation, and LO3 calculus to calculate probabilities, mean, and
variance. variance for random variable.

Represent: box plot, stem&leaf, histogram,
Represent the data an_d compute the LO4 frequency polygon, and scatter diagram.

A4 SEE  @F (EEIED  9EEE Compute the relation strength between two
variables and estimate the regression iabl X iabl h
equation LO5 vgrlab es, and predlct one variable by anther

with the regression equation.
LO6 Connect between a random variable and

A5 Classify random variables and density function.
density function. LO7 Apply different type of probability

distributions to solve probability problem.
Utilize engineering probability, Use the confidence interval method to
; LO8 .

AG problems, for safety requirements compute the mean interval.
and apply codes of practice and LO9 Use the test of hypothesis method to predict
standards, quality guidelines. the mean interval.
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4. Course Teaching and Learning Methods:

Direct Information
. Indirect Instruction Technology-
Instruction . .
Assisted Learning
c) CD
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Course Schedule:
Total Expected number of the Learning Hours
Week Scientific content of the course Weekl _ —
No. (Course Topics) v y Theoretical Training
ours teaching _ _
(lectures) Tutorial Lab / Practical
Introduction  of  statistics -
1 Organized and represent of 4 2 2
ungrouped data
Organized and represent of
2 4 2 2
grouped data
Determine the Spearman’s and
Pearson’s coefficient correlation
3 . 4 2 2
and compute the regression
equation
4 General revision and quiz (1) 4 2 2
Introduction  of  probability:
5 Sample space and Events - 4 2 2
Counting Techniques
Random variables Discrete and
6 continuous and their probability 4 2 2
distribution
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7 Mid Exam
Probability distribution:
8 . . . 4 2
Binomial , Poisson
9 Probability distribution: 4 9
normal, standard, student
10 Relation between distributions 4 2
Confidence interval to find the
11 mean interval of the mean 4 2
population
Hypothesis Testing (The structure
12 of a hypothesis test and testing the 4 2
mean of population)
13 General revision and quiz (2) 4 2
14 Sheet and report 4 2
15,16 Final Exam.
5- Methods of students’ assessment:
Assessment Percentage
No. Assessment Methods * Timing B i
(Week Scores total course
Number) Marks
1 | Quiz 1 written (Semester work) 4 15 15%
2 | Quiz 2 written (Semester work) 13 15 15%
3 Midterm exam 7 20 20 %
4 | Final Written Exam 15, 16 40 40 %
5 Final Practical/Clinical/... Exam 0
6 Final Oral Exam 0
7 Assignments / Project /Portfolio/ Logbook 14 0 10%
8 Field training 0
9 Other (Mention) 0

6- Learning Resources and Supportive Facilities *

The main (essential) reference

Learning
resources

(must be written in full according to
the scientific documentation method)

Introduction to Probability and Statistics for
Engineers and Scientists, By Sheldon M.
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(books,
scientific

Ross, 2021 Elsevier, ISN: 978-0-12-
824346-6, 6™ edition.

references,
etc.) *

Other References

Probability and Statistics for STEM: A
Course in One Semester, By E.N. Barron,
J.G. Del Greco, 2022 Springer series, ISN:
978-3-031-02427-6

Electronic Sources
(Links must be added)

Learning Platforms
(Links must be added)

EKB - Microsoft office

Supportive

Devices/Instruments

White board

facilities &

Supplies

Teaching aids and power point

equipment

Electronic Programs

for

Skill Labs/ Simulators

teaching
and

Virtual Labs

learning *

Other (to be mentioned)

Course Coordinator Program Coordinator

Name

Ass. Prof. Tarek Nassar

Prof. Ahmed Abd El-Gafar

Signature

Ass, Prof- Tarek Nassar

sl )
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Higher Technological Institute (HTI) — 10t of Ramadan City

Course Specification

1. Basic information:

Course Title (according to the bylaw):

Communication & Presentation
Skills

Course Code (according to the bylaw):

HUM 108
Department/s that participated in the
teaching: BASIC SCIENCES
. . Other

Th tical ; Total
Total number of credit hours of the course: e | el (specify) o
(according to the bylaw)

2 1 3
Course Type: Elective
The level to which the course was JUNIOR

introduced:

Academic Program:

ALL ENGINEERING PROGRAMS

Institute:

Higher Technological Institute

Name of Course Coordinator:

DR. Ashraf selim

Course Specification Approval
(Attach the decision/minutes of the department
/committee/council ....)

The division council minute of department

Course Specification Approval Date:

7126/2025

2. Course Overview (Brief summary of scientific content):

Course Aims to provide the student with the latest knowledge about the concepts, characteristics,

and types of managerial and interpersonal communications, as well as the concepts and

requirement of good listening and presentation, and Developing the student’s abilities and skills

of effective communication, and good listening, as well as how to use the interpersonal and

managerial communication methods and the presentation techniques in performance and dealing
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with others inside and outside the organization. Course Contents: Concept and nature of
communication — Communication model — Formal and informal communications - Interpersonal
and managerial communications — Body language — Written communications (Reports and
memos) — Ten Communications of effective communication — Good listening — Elements of
effective presentation model —Preparation of good presentation — Carrying out presentations —
Discussion and dealing with.

3. Course Learning Outcomes CLOS :

Matrix of course learning outcomes CLOs with program outcomes POs (NARS/ARS).

Program Outcomes (NARS/ARS)

(according to the matrix in the program Course Learning Outcomes
specs)
(A8, A9, A10) Upon completlon of the cour.se, the student
will be able to:
Code Text Code Text
Communicate effectively LO1 formulate e interpersonal

; Communication
N graphlcally, Verba“y LO2 embody languages communication

A8 and in ertln_g — with a LO3 Learn types of managerial and
range of audiences using interpersonal communications

contemporary tools. Identify the main items of the of
Communication technology

Use creative, innovative LO5 Define the main items of the of of
and flexible thinking and Presentation Skills
acquire entrepreneurial

LO4

A9 presentation techniques in

and_ I_eaderSh'p skills to LO6 performance and dealing with others
anticipate and respond to inside organization
new situations
Acquire and apply new presentation technigues in

A10 knowledge and practice LO7 performance and dealing with others
self, lifelong and other and outside the organization

learning strategies.

4. Course Teaching and Learning Methods:

Direct Information
Instructio Indirect Instruction Technology-
n Assisted Learning
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Course Schedule:
Expected number of the
Week Scientific content of the course V-\II_OtEII _Learnmg Hours
ot teaching Tutorial Practical
(lectures) utoria Lab /
Fundamental of definition
1 | concepts, characteristics and 3 1 2 0
types of Communication.
managerial and interpersonal
2 geral a P 3 1 2 0
communications
concepts and requirement of
3 P equt 3 1 2 0
good communications
Communication model —
4 Formal and informal 3 1 2 0
communications
Interpersonal and managerial
5 personal g 3 1 2 0
communications
how to use the interpersonal
6 | and managerial 3 1 2 0
communication methods
7 Revision and Mid Exam
Elements of effective
8 ) 3 1 2 0
presentation
resentation techniques
9 |P g 3 1 2 0
presentation techniques in
10 | performance and dealing with 3 1 2 0
others inside organization
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presentation techniques in
performance and dealing with

11 others and outside the 3 ! 2 0
organization

12 Interpersonal communications 3 1 9 0
Body language skills

13 Y Iengus 3 1 2 0
Elements of effective

14 presentation technique 3 1 2 0

15,16 Final Exam.

5- Methods of students’ assessment:

Assessment Percentage
Timing MarkS/ of
No. Assessment Methods *
(Week Scores total course
Number) Marks
1 | Exam 1 written (Semester work) 4 10 10
2 | Exam 2 written (Semester work) 11 10 10
3 | Midterm exam 7 20 20 %
4 | Final Written Exam 15, 16 40 40 %
5 | presentation skills 9,10 10 10
6 | Assignments 11 10 10

6- Learning Resources and Supportive Facilities *

Learning
resources
(books,
scientific
references,
etc.) *

The main (essential)
reference
(must be written in full
according to the
scientific
documentation
method)

HTI; Available Hard copy .

Available Presentation (handed to students’ part by
part)

Other References

e -Gary Johns and Alan M.Saks, Organization
Behavior, Addison Wesley Longman, 2009.

e -Scgermerhorn Jr., R. J., and Osborn, N. R.,
Organizational Behavior, John Wiley & Sons,
Inc., New York, 10th Ed.,2008”.

e Lustberg, Arch: How To Sell Yourself: Winning
Techniques For Selling Yourself, Your Ideas,
Your Message. Franklin Lakes: The Career
Press, 2002
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Bovee, Courtland L, John V. Thill & Barbara E.
Schatzman. Business Communication Today:
Tenth Edition. New Jersey: Prentice Hall, 2010
Hasson, Gill. Brilliant Communication Skills.
Great Britain: Pearson Education, 2012,
Ajmani, J. C. Good English: Getting it Right.
New Delhi: Rupa Pubications, 2012.

Bovee, Courtland L, John V. Thill & Barbara E.
Schatzman. Business Communication Today:
Tenth Edition. New Jersey: Prentice Hall, 2010.
Lesikar, Raymond V and Marie E. Flatley. Basic
Business Communication: Skills for Empowering
the Internet Generation: Ninth Edition. New
Delhi: Tata McGraw-Hill, 2002.

-Henderson, Fiona, & Parkes, Geoff. (2023).
"Improving Presentation Skills in Higher
Education: A Case Study.” Journal of Further
and Higher Education, 47(2), 184-196
-Graveline, Denise. (2023). *"The Science of
Effective Communication.” Harvard Business
Review, 101(3), 80-87.”.

Gallo, Carmine. (2022). Talk Like TED: The 9
Public-Speaking Secrets of the World's Top
Minds. St. Martin's Griffin

Henderson, Fiona, & Parkes, Geoff. (2022).
"Improving Presentation Skills in Higher
Education: A Case Study.” Journal of Further
and Higher Education, 45(4), 510-523.
Graveline, Denise. (2022). ""The Science of
Effective Communication." Harvard Business
Review, 99(5), 92-99.

Lesikar, Raymond V and Marie E. Flatley. Basic
Business Communication: Skills for Empowering
the Internet Generation: Ninth Edition. New
Delhi: Tata McGraw-Hill, 2022,

Gary Johns and Alan M.Saks, Organization
Behavior, Addison Wesley Longman, 2009
Ajmani, J. C. Good English: Getting it Right.
New Delhi: Rupa Pubications, 2012.

Gallo, Carmine. (2022). Talk Like TED: The 9
Public-Speaking Secrets of the World's Top
Mind

The Power of Saying No: The New Science of
How to Say No That Puts You in Charge of Your
Life" by Vanessa Patrick (2023)

""'Speaking with Strategic Impact: Reach,
Connect, and Lead" by Kate Leavell (2023)
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""The New Rules of Marketing and PR: How to
Use Content Marketing, Podcasting, Social
Media, Al, Live Video, and Newsjacking to
Reach Buyers Directly' by David Meerman Scott
(8th Edition, 2024)

Electronic Sources
(Links must be added)

https://cadreworks.org/resources/communication-
skills

Learning Platforms
(Links must be added)

EKB - Microsoft office

Supportive | pevices/Instruments Notebook and data show
faC|I_|t|es = Supplies data show equipped lecture room
equipment
for
teachdmg Electronic Programs Microsoft power point
an
learning *
Course Coordinator Program Coordinator
Name DR.Ashraf selim PROF. Ahmed Abd El-Gafar
) . , by
Slgnature %;%((Af 5‘6 ’ N _/)\:'ﬁ_’//\/‘y“[ )
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Higher Technological Institute (HTI) - 10t of Ramadan City (,%

Course Specification

1. Basic information:

Course Title (according to the bylaw):

Strenqth of Materials

Course Code (according to the bylaw):

ENG 146

Department/s that participated in the
teaching:

Mechanical Engineering

. . Other
Total number of credit hours of the course: Theoretical | Practical (specify) Total
(according to the bylaw)
4 4
Course Type: Compulsory
The level to which the course was JUNIOR

introduced:

Academic Program:

Mechatronics Engineering

Institute:

Higher Technological Institute

Name of Course Coordinator:

Dr.Saleh Sobhy

Course Specification Approval
(Attach the decision/minutes of the department
/committee/council ....)

The division council minute of department

Course Specification Approval Date:

8/12/2025

2. Course Overview (Brief summary of scientific content):

Introduction, definitions, stress, strain, etc. Generalized Hooke’s Law, torsion, bending,

transverse loading, design of beams for strength, shearing force and bending moment diagram,

yield and fracture criteria, elastic stress analysis.
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3. Course Learning Outcomes CLOs :

Matrix of course learning outcomes CLOs with program outcomes POs (ARS).

Program Outcomes (ARS)

(according to the matrix in the program

specs)

Course Learning Outcomes

A1&A2&B1&B4

Upon completion of the course, the student will be

able to:

Code

Text

Code

Text

A1

Identify, formulate, and
solve complex engineering
problems by applying
engineering fundamentals,
basic science and
mathematics.

LO1

Explain the concepts and types of
stress and strain under different
loading conditions.

LO2

Identify statically determinate and
unclassified problems

A2

Develop and conduct
appropriate experimentation
and/or simulation, analyze
and interpret data, assess
and evaluate findings, and
use statistical analyses and
objective engineering
judgment to draw
conclusions.

LO3

Apply stress analysis techniques for
solving mechanical design issues.

B1

Model, analyze and design
physical systems applicable
to the specific discipline by
applying the concepts of:
Thermodynamics, Heat
Transfer, Fluid Mechanics,
solid Mechanics, Material
Processing, Material
Properties, Measurements,
Instrumentation, Control
Theory and Systems,
Mechanical Design and
Analysis, Dynamics and
Vibrations.

LO4

Explain methodologies for stress
calculations.

B4

Adopt suitable national and
international standards and
codes; and integrate legal,
economic and financial
aspects to: design, build,
operate, inspect and

LO5

Design beams, shafts, and other
mechanical elements for strength
requirements.
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maintain
equipment and systems

mechanical

4. Course Teaching and Learning Methods:

Direct Information
Instructio Indirect Instruction Technology-
n Assisted Learning
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Course Schedule:

Expected number of the Learning Hours

Week Scientific content of the course L;ZZ; x —
No. (Course Topics) o y Theore.tlcal Training
ours teaching Tutorial / Practical Other
(lectures) utort Lab
Introduction, concept of stress, -
1 . . 4 2 2 -
axial loading, normal stress
Shearing stress, bearing stress - -
2 £ g &S 4 2 2
1n connections.
Stress under general loadin - -
3 £ acing | 4 2 2
conditions.
Stress and strain — axial - -
4 . . 4 2 2
loading and normal strain
Hooke's law, deformation - -
5 : ) 4 2 2
under axial loading.
Poisson's ratio, generalized - -
6 Hooke's law, dilatation, Bulk 4 2 2
modulus. Shearing strain
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7 Revision and Mid Exam
Torsion, stresses in shafts, -
8 deformation in circular shafts, 2
angle of twist.
Statically indeterminate shafts, -
9 ) . 2
design of transmission shafts
Pure  bending, prismatic -
10 . . 2
members in pure bending
Deformation in pure bending, -
11 stresses and deformation in 2
elastic range.
Transverse loading of -
12 | prismatic members, 2
distribution of normal stresses,
13 Shearing stresses in a beam, shearing ) -
stresses in thin walled members.
Design of beams for strength: -
shear and bending moment
14 . : 2
diagrams, relations among P,V
&M
15,16 Final Exam.
5- Methods of students’ assessment:
Assessment Percentage
No. Assessment Methods * Timing A i
(Week Scores total course
Number) Marks
1 Exam 1 written (Semester work) 3 10 10 %
2 Exam 2 written (Semester work) 6 10 10 %
3 Midterm exam 7 20 20 %
4 | Final Written Exam 15,16 40 40 %
7 Assignments / Project /Portfolio/ Logbook ) 0 20 %

6- Learning Resources and Supportive Facilities *

Learning
resources
(books,
scientific
references,
etc.) *

F.P..Beer and E.R. Johnston, Jr.:
“Mechanics of materials “Mc
Graw-Hill, 7th ed., 2018.

The main (essential) reference
(must be written in full according to
the scientific documentation method)

Other References
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Learning Platforms .
(Links must be added) EKB - Microsoft office
Supportive Devices/Instruments non
facilities & :
equibment Supplies non
a fl:c,)r Electronic Programs MS. TEAMS
teaching Skill Labs/ Simulators non
and Virtual Labs non
learning * Other (to be mentioned) non
Course Coordinator Program Coordinator
Name Dr.Saleh Sobhy Dr. Ahmed Abdalbadia
Signature Saleh Sobhy é/»///u& et
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Higher Technological Institute (HTI) - 10t of Ramadan City s,

Course Specification

1. Basic information:

Course Title (according to the bylaw):

Mechanical Vibration Analysis

Course Code (according to the bylaw):

ENG 148

Department/s that participated in the
teaching:

Mechanical Engineering

. Theoretical | Practical Oth?r Total
Total number of credit hours of the course: (specify)
(according to the bylaw)
3 1 4
Course Type: Compulsory
The level to which the course was
introduced: SENIOR 1

Academic Program:

Mechatronics Engineering

Institute:

Higher Technological Institute

Name of Course Coordinator:

DR HASSAN GASSOUR

Course Specification Approval
(Attach the decision/minutes of the department
/committee/council ....)

The division council minute of department

Course Specification Approval Date:

8/12/2025

2. Course Overview (Brief summary of scientific content):

Free and damped vibrations, harmonically excited motion, rotating and reciprocating unbalance,

Free and forced vibration of single degree of freedom, Vibration of multi degree of freedom

system, vibration of continuous systems (beams), Approximate methods, Vibration

measurements.
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3. Course Learning Outcomes CLOS :

Matrix of course learning outcomes CLOs with program outcomes POs (ARS).

Program Outcomes (ARS) Course Learning Outcomes
(according to the matrix in the program specs)
AlA2.B1B2 Upon completion of the cour.se, the student will
be able to:
Code Text Code Text
Identify, formulate, and solve
comp!ex engineering iz o)y Identify the different types of
A1l | applying engineering LO1 4 o
Y mechanical vibrations.
Fundamentals, basic science, and
mathematics.
Develop and conduct appropriate Explain the concept of natural
experimentation and/or LO2 | frequency.
simulation, analyze and interpret
data, assess, and evaluate
A2 R . - :
findings, and use statistical Express the constitutive equations
analyses and objective LO3 |relating the different elements of
engineering vibrating system.
judgment to draw conclusions
Model, Analyze and Design Describe complex vibration problems
. . LO4 : )
physical systems applicable to the using equivalent system models.
specific discipline by applying Derive solutions of differential
the concepts of: LO5 | equations for vibration systems.
Thermodynamics, Heat Transfer,
Fluid Mechanics, solid
B1 | Mechanics, Material
Processing, Material Properties, L
Measurements, Instrumentation, Analyze vibrating ~systems and
Control Theory and LO6 | determining their degrees of freedom.
Systems, Mechanical Design and
Analysis, Dynamics and
Vibrations.
Plan, manage and carry out Evaluate the equations of motion using
designs of mechanical systems Lo7 | Newton’s second law and the energy
and machine elements using method.
e appropriate materials both
gi?j%'é'?g‘;lsrzrfgn;?t'xa?gmpmer' Predict the required initial conditions
. LO8 [ to solve the differential equation of
contemporary to the mechanical .
A motion.
engineering field
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4. Course Teaching and Learning Methods:

Direct Information
Instructio Indirect Instruction Technology-
n Assisted Learning
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Course Schedule:

Total Expected number of the Learning Hours
Week Scientific content of the course Weekl _ —
No. (Course Topics) Y| Theoretical Training
Hours teaching Tutorial / Practical Other
(lectures) Lab

Revision to basic principles of

1 dynamics 4 1 2 1 )
Basic concepts of mechanical

2| vibrations 4 1 2 1 )

3 | Modeling of SDOF systems 4 1 2 1 -
Free vibration of undamped

4 | spoF systems 4 1 2 1 )
Free vibration of damped

> | sDOF systems 4 1 2 1 )
Free vibration of damped

6 | spor systems (cont.) 4 1 2 1 )

7 Revision and Mid Exam
Forced vibration of SDOF

8 systems 4 1 2 1 )
Forced vibration of SDOF

9 systems (cont.) 4 1 2 1 )
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10 | Modeling of 2DOF systems 4 1
11 Free vibration of 2DOF 4 1
systems
Vibration  of  continuous
12 systems 4 1
Vibration  of  continuous
= Systems (cont.) 4 1
14 | Revision 4 1
15,16 Final Exam.
5- Methods of students’ assessment:
Assessment Percentage
Timing Marks/ of
No. Assessment Methods *
(Week Scores total course
Number) Marks
1 | Exam 1 written (Semester work) 2 8 8%
2 | Exam 2 written (Semester work) 4 8 8%
3 | Midterm exam 7 20 20 %
4 Final Written Exam 15, 16 40 40 %
5 Exam 3 written (Semester work or quiz) 6 8 8 %
6 | Exam 4 written (Semester work or quiz) 9 8 8%
7 | Exam 5 written (Semester work or quiz) 12 8 8%

6- Learning Resources and Supportive Facilities *
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-Mechanical Vibrations Theory and
The main (essential) reference Applications, S. Graham Kelly, Cengage
(must be written in full according to | Learning, 2011.
Learning | the scientific documentation method) | -Singiresu s. Rao, “Mechanical Vibrations”,
resources 2018
(books, Mechanical Vibration - Theory and
scientific Other References Applikation, S. Graham Kelly, Global
references, Engineering: Christopher M. Shortt, 2012
etc.) * Electronic Sources General | ENG 148 Mec Vibration |
(Links must be added) Microsoft Teams
Learning Platforms VT .
(L@ s 50 fes e EKB - Microsoft office
Supportive Devices/Instruments Data show, PC, White board
facilities &
equipment Supplies non
for Electronic Programs non
teaching Skill Labs/ Simulators non
an_d Virtual Labs non
learning * Other (to be mentioned) non
Course Coordinator Program Coordinator
Name Dr Hassan Gassour Dr. Ahmed Abdalbadia
Signature /V"\??;\/'P é/»//w,m?
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https://teams.microsoft.com/l/team/19%3APfqB4DQO_bYGrSRdvn-t13JKoy2OCMcVRdjs0T6n8WM1%40thread.tacv2/conversations?groupId=d74cbda2-43bf-491e-8e8f-26784f9b8f82&tenantId=9241132d-c810-4da1-bc3a-a00f714767c4
https://teams.microsoft.com/l/team/19%3APfqB4DQO_bYGrSRdvn-t13JKoy2OCMcVRdjs0T6n8WM1%40thread.tacv2/conversations?groupId=d74cbda2-43bf-491e-8e8f-26784f9b8f82&tenantId=9241132d-c810-4da1-bc3a-a00f714767c4

Higher Technological Institute (HTI) — 10t of Ramadan City

Course Specification

1. Basic information:

Course Title (according to the bylaw):

Principles of Thermodynamics

Course Code (according to the bylaw):

MEC 117

Department/s that participated in the
teaching: Mechanical Engineering

. . Other
Total number of credit hours of the course: Theoretical | Practical (specify) Total
(according to the bylaw)

3 1

Course Type: Compulsory
The level to which the course was SOPHOMORE

introduced:

Academic Program:

Mechatronics Engineering

Institute:

Higher Technological Institute

Name of Course Coordinator:

Dr. Ahmed Shabban

Course Specification Approval
(Attach the decision/minutes of the department
/committee/council ....)

The division council minute of department

Course Specification Approval Date:

8/12/2025

2. Course Overview (Brief summary of scientific content):

Covers the fundamentals of thermodynamics; thermodynamic properties, processes,
reversible and irreversible processes, and first and second law of thermodynamics. Properties of
pure substances, and gas laws are considered. Carnot and Rankine cycle is studied. Function and
performance of measuring instruments, calibration. Temperature and heat flux measurements,

boiling and evaporation,
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3. Course Learning Qutcomes CLOs :

Matrix of course learning outcomes CLOs with program outcomes POs (ARS).

Program Outcomes (ARS)

(according to the matrix in the program specs)

Course Learning Outcomes

Upon completion of the course, the student

Material

£l £0% 101 will be able to:
Code Text Code Text
Identify the different flow
processes in power generation
i LO1 industries by applying the
Identify, formulate, and solve principles of thermodynamics.
complex engineering problems
Al | by applying engineering
funt(:lamelgals, basic science and Differentiate between different
mathematies. LO2 types of energy that can be
interchangeable in the system.
Develop and conduct
appropriate experimentation
and/?r simulation, analyze Analyze and calculaing the rate of
and interpret data, assess and . .
A2 . LO3 energy transfer wusing suitable
evaluate findings, and use .
. . correlations
statistical analyses and
objective engineering
judgment to draw conclusions.
Design, Model and analyze
mechanical/electronics/digital
physical systems by applying
the concepts of : Thermo- Analyze and calculating different
B1 . LO3 . .
dynamics, Heat Transfer, heating/cooling processes.
Fluid
Mechanics, solid Mechanics,

4. Course Teaching and Learning Methods:

Direct
Instruction

Indirect Instruction

Information
Technology-
Assisted Learning
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Lectures

Tutorial / Practical
Brain Storming
Project based learning
Case Study
Problem Base Learning

Reports & Research

Discussion

Field Training
Site Visit

Self-Learning
Discovery Learning

Simulation Programs
Virtual labs

E-Learning
Al in Education

2
2
2
2

Course Schedule:

Week

Scientific content of the course
(Course Topics)

Total
Weekly
Hours

Expected number of the Learning

Hours

Theoretical
teaching
(lectures)

Training

Tutorial

/ Practical
Lab

other

Describes the properties
used to specify the state, or
condition, of a substance,
the units in which the
property is measured and
the usual symbol, e.g.: —
pressure — temperature —
volume — energy Explains
what is meant by: —
absolute quantities —
specific quantities —
intensive values —
extensive values

-Explains that a substance
can exist in three states, or
phases.

-Describes the energy
required to change phase of
liquid or a gaseous form.
-States that "internal" or
"intrinsic" energy (U) is
related to the motions of the
molecules like molecular,
vibrational motions, and is
dependent only on
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thermodynamic temperature.
- States that the total energy
stored in a body, or system,
is termed enthalpy
(H) Defines total stored energy
the sum of internal energy and
flow energy [the product of
pressure(P) and volume (V)],
ie. H=U+PV.

-Defines potential and
kinetic energy.
- Defines an "ideal" gas
-States that an "ideal" gas
cannot be liquefied by
alteration of pressure alone
-States the laws of Boyle
and Charles and identifies
the following statements
with them: Px V=aqa
constant — Boyle V/IT =«
constant Charles
- Defines the specific
ideal gas equation as:
PV/T =R per unit mass of
3 gas Explains that R will
have a different
numerical value for each
ideal gas or mixture of
Ideal gases.
- Applies simple numerical
calculations involving the
elements of the above
objectives.
- States that energy in
transition between bodies or
systems can only be heat
flow (or Heat transfer) (Q)
and work flow (or work
transfer) (W) -
Defines the first law of
thermodynamics.

-Defines the following
conditions: — saturated
vapour — dry vapour — wet
vapour — dryness fraction
— superheated vapour

- Explains and uses the
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"corresponding"
relationship that exists
between pressure and
temperature for a
saturated liquid or
saturated vapour
Demonstrates the above
objective, using tables of
thermodynamic properties to
determine different
properties values defined in
the above objective

-Explains the calculations
of work "work" by force x
distance moved by -
Sketches a P—V diagram
relating the area of the
diagram to the work done
when a fluid exerts constant
S pressure on a piston in a 4 1
cylinder.

pressure at specific points
in the process, in
newtons/m2 V is the
volume at the same points
as for pressure, inm3 nisa

-States that the following
processes are applicable to
ideal gases and vapors: —
heat transfer: heating and

6 . 4 1
cooling — work transfer;
compression and expansion.
elements in the above
objectives
7 Revision for part 1. 4 1
8 Revision and Mid Exam
Analysis of steady state flow
9 open systems: turbines, 4 1
pumps/compressors,
Analysis of throttles, boilers,
10 nozzles, diffusers, single 4 1

Substance mixing chambers
and heat exchangers.
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Irreversibility and definition -
of entropy. )
- Quantification of entropy.
11 | Forms of the second law: 4 1 2 1
entropy statement and logical
equivalence with Clausius and
Kelvin Planck statements
e Definition of cycle -
efficiency and comparison
121 With theoretical limit 4 ! 2 !
(Carnot).
13 | Revion part 2 and Quiz 4 1 2 1 )
14 | Revion part 2 and Quiz 4 1 2 1 )
15,16 Final Exam.
5- Methods of students’ assessment:
Assessment Percentage
No. Assessment Methods * Timing B o
(Week Scores total course
Number) Marks
1 Exam 1 written (Semester work or quiz) 3 10 10%
2 Exam 2 written (Semester work or quiz) 11 10 10%
3 Midterm exam 7 20 20 %
4 | Final Written Exam 15,16 40 40 %
5 Assignments / Project /Portfolio/ Logbook 1-14 20 20%

6- Learning Resources and Supportive Facilities *

Learning
rt:zgl;:'(cses The main (essential) reference
P (must be written in full according to
scientific the scientific documentation method)
references,
etc.) *

Lecture notes uploaded on class materials —
Microsoft teams.

Y.A. Cengel, "Thermodynamics- An
Engineering Approach",McGraw-Hill, New
York, 2007

R.K.RAJPUT, A TEXTBOOK OF
ENGINEERING THERMODYNAMICS,
2008

Course Coordinator

Program Coordinator
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Name

Dr. Ahmed Shabban

Dr. Mohamed Ashraf

Signature
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Higher Technological Institute (HTI) — 10t of Ramadan City P

Course Specification (et

1. Basic information:

Course Title (according to the bylaw): Technical Report Writing

Course Code (according to the bylaw): MNG 103

Department/s that participated in the Mechanical Engineering

teaching:
. . Other
: Theoretical | Practical ; Total
Total number of credit hours of the course: ' ' (specify)
(according to the bylaw)
1 2 -- 3
Course Type: Compulsory
The level to which the course was
introduced: JUNIOR
Academic Program: Mechanical Engineering
Institute: Higher Technological Institute

Name of Course Coordinator: Dr. Mohamed Elsayed

Course Specification Approval

(Attach the decision/minutes of the department The division council minute of department
/committee/council ....)

Course Specification Approval Date: 8/12/2025

2. Course Overview (Brief summary of scientific content):

Essential elements of a technical report: Abstract - Summary - Contents - Objectives - Details
of the report including figures, images, video ...etc, - Conclusions - Recommendations -
References using a standard format and the different electronic sources. Report Classification:
Technical (Requirement specification, Analysis, Design, and Implementation). Administrative
(Directed to different operational and management levels). Levels of confidentiality for the
different reports. Report Composition: Logical presentation of the report and coordination
between its components. Importance of using correct grammar and punctuation. Enhancing
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communication effectiveness by the use of different media. Report Implementation: Use of the
appropriate software packages including any graphics or multimedia packages.

3. Course Learning Outcomes CLOs:

Matrix of course learning outcomes CLOs with program outcomes POs (NARS).

Program Outcomes (NARS) Course Learning Outcomes
(according to the matrix in the program specs)
(A5, A8, A10) Upon completlop of the cour_se, the student
will be able to:
Code Text Code Text
Identify the purpose, characteristics,
Practice research techni nd LO1 | and structure of technical writing, and
actice research techniques a distinguish it from general writing.
A5. | methods of investigation as an - -
inherent part of learning. Differentiate betw_een the key
LO2 | components of technical reports, CVs,
letters, and technical presentations.
Crc;mr:?:ar“cate Verggfcw% i; Apply the principles of technical
grap y. v y writing to produce structured technical
A8 writing — with a range of|LO3
. . documents such as reports, CVs, and
audiences using contemporary .
presentations.
tools.
Acquire  and  apply new Analyze examples of technical
knowledge; and practice self, documents  through  independent
Al10 . . LO4 S
lifelong and other learning research to enhance communication
strategies. skills and promote lifelong learning.
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4. Course Teaching and Learning Methods:

Direct Information
: Indirect Instruction Technology-
Instruction . .
Assisted Learning
(o) = @
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Course Schedule:
Expected number of the
Week Scientific content of the course V?/—:etﬁ: Ifearmng Hour§ _
No. (Course Topics) o Y | Theoretical Training
ours teaching Tutorial | Practical
(lectures) utoria Lab /
Introduction of technical writin
1 : 3 1 2 -
Some Elements of Technical Reports
5 (cover page, title page, abstract, 3 1 9 i
acknowledgement, dedication and
summary)
Some Elements of Technical Reports
3 (tables of contents, list of figures, list of 3 1 5 i
tables, Nomenclature, Abbreviation and
Acronym)
Some Elements of Technical Reports
4 (Introductory  chapters(s), Literature 3 1 2 -
Review, Central chapters,)
Some Elements of Technical Reports
5 (Microstructure, Conclusions, Tables and 3 1 2 -
Figures, Appendices)
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Some Elements of Technical Reports
6 (References (Harvard 3 1 2 -
method))Bibliography, Plagiarism, Style)
7 Punctuation, Layout and Equations. 3 1 5 )
8 Revision and Mid Exam
9 CV (Curriculum Vitae) 3 1 2 -
10 | Letters 3 1 2 -
11 | Technical Presentations 3 1 2 -
Submitting a technical report from the
12 | students and evaluating the report 3 1 2 -
according to the explanation
Submitting a technical presentation from
13 | the students and evaluating the report 3 1 2 -
according to the explanation
Submitting a technical presentation from
14 | the students and evaluating the report 3 1 2 -
according to the explanation
15,16 Final Exam.
5- Methods of students’ assessment:
Assessment Percentage
No. Assessment Methods * Timing AETLEY of
(Week Scores total course
Number) Marks
1 | Technical Report (Semester work or quiz) 9 15 15%
2 | Technical presentation (Semester work or 11,12 15 15%
quiz)
3 | CV &letter 10 10 10%
4 | Midterm Exam 8 20 20 %
5 | Final Written Exam 15, 16 40 40 %

6- Learning Resources and Supportive Facilities *

Learning The main (essential)

resources reference
books (mus'_t be written in fu!l_
( . e according to the scientific

scientific documentation method)

-The Oracle Corporation, “Corporate citizenship report
2023, Oracle, Redwood Shores, CA, USA, 2023.
Accessed: Dec. 5, 2023. [Online]. Available:
http://www.oracle.com/us/corporate/citizenship/corporate-
citizenship-report-2563684
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references, Research and Technical Writing for Science and -
etc.) * Engineering, by Meikang Qiu, Han Qiu, Yi Zeng, 2022.
M. Markel, Technical Communication, 11th ed. Boston,
Other References MA: Bedford/St. Martin’s, 2017.
Electronic Sources .
(Links must be added) Microsoft teams
Learning Platforms . .
(B e e EKB - Microsoft office
Supportive |  pevices/Instruments Data- show and laptop.
facilities & . -
: Supplies White board
equipment .
for Electronic Programs N/A
teaching
and Other (to be mentioned) N/A
learning *
Course Coordinator Program Coordinator
Name Dr. Mohamed Elsayed Dr. Mohamed Ashraf

Signature /?J | N; ( %jij
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The Higher Technological Institute (HTI) — 10t of Ramadan City

é:"«‘} o %
e >y
Department of Basic Sciences e e
Course Specification
Course name: French Language |Course Code: LNG 101
Department participating in delivery of the course Basic Sciences
1. Basic information:
Academic level at
Course Type Elective which the course SENIOR 2
is taught
Term/ oct. 2025/2026 Credit Hours: 2
Academic year
Contact Hours | Lecture: 2 Tutorial: 0 Lab.: 0 Total 2
Pre-Requisite
Academic standards NARS 2018
Bylaw Approval 2016
Course Coordinator
Course Specification Approval Date 7/26/2025
Course Specification Approval

The division council minute of department

2. Course Overview (Brief summary of scientific content):

An elementary French course. Drill in pronunciation, elementary principles of inflection and

basic sentence patterns. Reading of easy texts. Review of grammatical patterns. Expansion of
conversational and written skills and vocabulary.

3. Course Learning Outcomes CLOS :

Matrix of course learning outcomes CLOs with program outcomes POs (NARS/ARS).
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Program Outcomes (NARS/ARS)
(according to the matrix in the program Course Learning Outcomes
specs)
(A8,A10) Upon completion of the course, the student
: will be able to:
Code Text Code Text
LO1 Have a mix of skillsin French Language.
) ) LO2 Study different grammatical Rules.
Communlcate effectlvely_f . Enhance students’ abilities in
A8 gr\«';lvri)mc: :rlgn g\;egt;a;:}é;nnig Loy O3 expressing themselves.
using contemporary tools. LO4 Appl){ the principle of grammatical
rules in their usage of French.
LO5 Apply the four skills of language freely.
LO6 Express themselves in French with
confidence.
LO7 Upgrade the capa_bility _of usage of the
) French language in various topics.
';C(?”:;ecggg sggl);i?;‘(’)vnkn;’r‘l’;lgggee; Gain knowledge of general vocabulary
A10 Iearrf’ing : g LOS8 tha_t would help the students in various
strategies.. topics.
LO9 Enhgr!ce the degre(e of awareness to
participate professionally in their life.
LO10 V\_/or_k (_affectively in t_eam of multi-
disciplinary or multi-culture.

Course Teaching and Learning Methods:

Direct Information
Instructio Indirect Instruction Technology-
n Assisted Learning
(@]

— = = = o =

@®© = c o c =
S = = S @ (o)) ()} c = S
"3 £ g > o5 (] c = c = (@) 0 (@) °
8 | [E[s IS 2|8 |c ||| |8 |8 |B | |8
s (s (s (B |a || |8 |s|s 2| |5 |5 |2
sl |28 ls|a |2 |||z |5]les|z2]|2 |E
“ 5|z |5 |S|e|s|a|2|P |3 |3 |8 |s |u|=E
S |o |0 2 |2 L P 1 e |2 <

= = 3|8 a | E

o & n
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Course Schedule:

Expected number of the
Week Scientific content of the course V-\II-OtE: _ Learning Hours LOZ b
No. (Course Topics) Hee Y'| Theoretical Training coverse oy
ours teaching . / Practical course
(lectures) Tutorial Lab
1 Lecon 1: La Meteo. 2 2 0 0 LO3
2 Lecon 2: Hier et avant heir. 2 2 0 0 LO2
3 Lecon 3: Lettre d’une illettree 2 2 0 0 LO1
4 Lecon 4: Le recit de vie 2 2 0 0 LO4
5 Lecon 5: Comment ecrivez-vous? 2 2 0 0 LO2&LO7
6 | Lecon 6: Dis-moi la verite! 2 2 0 0 LO2&L0O5
7 Revision and Mid Exam
LO3
- I 1
8 Lecon 7: Quelle bonne odeur! 2 2 0 0 LO4&LO5
9 Lecon 8: Va plus vite. 2 2 0 0 LO6
10 Supplementary Material and 2 5 0 0 LO5&L 06
Quiz
11 Presentations 2 2 0 0 LO5
12 | Supplementary materials and 2 2 0 0 LO9
Quiz
13 | Revision and Quiz 2 2 0 0 LO4
14 Final Exam.

5- Methods of students’ assessment:
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Assessment Percentage
No. Assessment Methods * Timing NMELD of
(Week Scores total course
Number) Marks
1 | QUIZ 1 written (Semester work) 4 10 10%
2 | QUIZ 2 written (Semester work) 11 10 10%
3 | Midterm exam 7 20 20 %
4 | Final Written Exam 15 40 40 %
5 | Assignments (Report &Sheet) 10,12 20 20%

6- Learning Resources and Supportive Facilities *

e [ (EESEifel) REeneneE Available Presentation (handed to students’
(must be written in full according to b
the scientific documentation method) part by part).
1-En Francais ”; HTI; copie papier
Learning disponible.2021.
resources 2-Presentation disponible (remis aux
(books, Other References etudiants partie par partie).2022
Sfc'e”t'f'c 3-Grammaire Francais en usage.2022
re :{gr;c*es, 4-Vocabulaire Francais utilise.2022
Electronic Sources e https://www.ecpi.edu/blog/what-is-
(Links must be added) business-administration-all-about
Learning Platforms . :

(Links must be added) EKB - Microsoft office
fs:c?ﬁgéts:v@? [ — Ir\lo?)tr(;book and data show equipped lecture
equipment Supplies Teaching aids and computers.

for. Skill Labs/ Simulators
teaching -
d _ Notebook and data show equipped lecture
an Other (to be mentioned) room
learning * :
Course Coordinator Program Coordinator
Name Prof. Ahmed Abd El-Gafar
) ' (7
Signature _/_'\of“‘_’_,/\—"'/f )
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The Higher Technological Institute (HTI) — 10t of Ramadan City

5‘) = %
Department of Basic Sciences ‘”%f_»;;'?‘. o4
Course Specification
Course name : German Language Course Code: LNG 102
Department participating in delivery of the course Basic Sciences
1. Basic information:
Academic level at
Course Type Elective which the course SENIOR 1
is taught
Term/ Oct. 2025/2026 Credit Hours: 2
Academic year
Contact Hours | Lecture: 2 Tutorial: 0 Lab.: 0 Total 2
Pre-Requisite
Academic standards NARS 2018
Bylaw Approval 2016
Course Coordinator

Dr. Hoda Arafa

Course Specification Approval Date

7126/2025

Course Specification Approval

The division council minute of department

2. Course Overview (Brief summary of scientific content):

Beginner’s course. Development of speaking ability and mastering of German basic structures. Reading and
understanding of simple texts. Systematic discussion of grammatical difficulties. Oral practice and reading

of more difficult texts. Practice in guided composition.

3. Course Learning Outcomes CLOs :
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Matrix of course learning outcomes CLOs with program outcomes POs (NARS/ARS).

Program Outcomes (NARS/ARS)
(according to the matrix in the program specs)

Course Learning Outcomes

practice through German language.

(A8, A9, A10) Upon completion of the course, the student will be able to:
Code Text Code Text
LO1 Have a mix of skills in German Language.
Enh q lob the students’ Mastering basic German sentence structure, verb
al:?ilﬁ?e(fsea?]r:j al\?vea\;zn(:ezst fgrsgé)p(:gt;riate LO2 conjugations, articles, and essential vocabulary for
. X . every day communcation.
A8 analysis and interpretation to all the Enh Jonts’ abilitios ] -
scientific topics written in German LO3 nhance students” abilities In expressing
words. themselves
LO4 Comprehending longer conversations and texts on
familiar topics.
LO5 Apply the four skills of language freely.
Ag | Communicate effectively, verbally and Develop communicative competence,
in writing with a range of audiences. LO6 encompassing listening, speaking , reading and
writing skills.
A10 Acquire and apply new knowledge and LO7 Writing clear, coherent and well-structured essays,

reports, and academic papers.

4. Course Teaching and Learning Methods:

Direct Instruction

Indirect Instruction

Information Technology-
Assisted Learning

Lectures
Tutorial / Practical
Brain Storming
Project based learning
Case Study
Problem Base Learning

Reports & Research

Discussion
Field Training

Site Visit
Self-Learning
Simulation Programs
Virtual labs
E-Learning
Al in Education

Discovery Learning
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Course Schedule:

o Total Expected number of the Learning Hours
Week Scientific content of_the course Weekly - — — LOs covered
No. (Course Topics) Hours Ttee;c':itrzca Training by course
(Iecturesg) Tutorial Lab / Practical

1 | Abschnitt 1:Der Artikel, die 2 2 0 LO1
Konjugation der Verben.

2 | Abschnitt 1: Ubungen, die Personal- 2 2 0 LO3
pronomen, Negation,

Alltagssituationen

3 | Abschnitt 2: Der Unterricht, das 2 2 0 LO4
Nomen, der Akkusativ, das Verb
“haben”

4 | Abschnit 2: Ubungen, die 2 2 0 LO1
Fragepronomen “Wer, Wen, Was”,

Altagssituationen
5 Quiz 2 2 0 LO2LO
7
6 | Abschnitt 3: Die Zahlen, die Zeit 2 2 0 LO2 LO
5

7 Midterm Exam.

8 | Abschnitt 4 : Eine Reise, starke 2 2 0 LO 3,
Verben, trennbare und untrennbare LO 4,
Verben LO5

9 | Abschnitt 4 : Ubungen, Wortstellung, 2 2 0 LO5
Prapositionen, Alltagssituationen

10 | Abschnitt 5 : Ein Freund kommt, der 2 2 0 LO5,LO
Dativ ,Verben mit dem Dativ und 6
dem Akkusativ

11 | Abschnitt 5 : Ubungen, die 2 2 0 LO6
Possessivpronomen

12 | Zuséatzliche Material und Quiz 2 2 0 LOS

13 | Projekt 2 2 0 LO7

14 | Wiederholung und Quiz 2 2 0 LO 6,

LO7
15 Final Exam.
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5- Methods of students’ assessment:

Assessment Percentage
No. Assessment Methods * Timing LS of
(Week Scores total course
Number) Marks
1 | QUIZ 1 written (Semester work) 3 10 10%
2 | QUIZ 2 written (Semester work) 9 10 10%
3 | Midterm exam 7 20 20 %
4 | Final Written Exam 15 40 40 %
7 Assignments (Report &Sheet) 12 20 2090

6- Learning Resources and Supportive Facilities *

The main (essential) reference Heinz Griesbach-Dora Schulz
(must be written in full according to .. N
the scientific documentation method) Deutsche Sprachlehre fiir Auslander, 1995
1- Friederike Jin & Ute Vo3
Grammatik aktiv- Deutsch als
Fremdspracshe 2. Aktualisierte
Ausgabe, Aug. 2024
Learning 2- PONS Verben & Zeiten Trainieren
resources Deutsch als Fremdsprache, Jan. 2020
(books Other References 3- Stephan Libke
: o Deutsche Grammatik in kleinen
scientific
Schritten, Jun 2020
referenies’ 4- Julia Brodt
etc.) Ein Semester in Hamburg: Roman —
Deutsch leren mit Geschichten Uber
das Leben in Deutschland, Dec. 2024
Electronic Sources
(Links must be added) Deutsche Welle (DW)
Learning Platforms M .
L@ e 50 eea ) EKB - Microsoft office
Supportive _ Notebook and data show equipped
facilities & Devices/Instruments lecture room.
equipment Supplies Teaching aids and computers.
N fohr_ Skill Labs/ Simulators Lab Rroom
e"’;cnéng Other (to b ioned) Notebook and data show equipped
ther (to be mentione
learning * lecture room.
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Course Coordinator

Program Coordinator

Name Dr. Hoda Arafa. Prof. Ahmed Abdel Ghafar
r '\ v
Signature Sl B "% )
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Higher Technological Institute (HTI) - 10t of Ramadan City e,

Course Specification

1. Basic information:

Course Title (according to the bylaw):

Principle of Fluid Mechanics

Course Code (according to the bylaw):

MEC 127

Department/s that participated in the
teaching:

Mechanical Engineering

. . Other
Total number of credit hours of the course: Theoretical | Practical (specify) Total
(according to the bylaw)
3 1 4
Course Type: Compulsory
The level to which the course was JUNIOR

introduced:

Academic Program:

Mechatronics Engineering

Institute:

Higher Technological Institute

Name of Course Coordinator:

Dr.Gamal Nada

Course Specification Approval
(Attach the decision/minutes of the department
/committee/council ....)

The division council minute of department

Course Specification Approval Date:

8/12/2025

2. Course Overview (Brief summary of scientific content):

Covers fundamentals of fluid mechanics including basic physical laws governing the static and

dynamics of fluids. It includes theory and applications of continuity, impulse-momentum, and

Bernoulli equation principles. Fluid flow in piping systems, pneumatic, hydraulic and fluid

measurements are covered. Introduction and types of fluid meters, velocity measurements, flow

rate measurements.
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3. Course Learning Outcomes CLOs :

Matrix of course learning outcomes CLOs with program outcomes POs (ARS).

Program Outcomes (ARS)
(according to the matrix in the program Course Learning Outcomes
specs)
Upon completion of the course, the student
will be able to:
Code Text Code Text
. Relate fluid properties to the
(R, formulat(-':‘, qnd LO1 governing equations of fluid
sol\ﬁ complebx engmetlar!ng mechanics.

A1 Z;oineergﬁn f)l,mda?r?epn)tlzl:sg Identify the laws of fluid statics and
bagic gscience and’ LO2 dynamics applicable to solving fluid
e e, mechanics problems.

Apply engineering design
processes to produce cost-
effective solutions that meet
specified needs with
consideration for global, Apply appropriate correlations to

A2 cultural, social, economic, LO3 calculate flow conditions such as
environmental, ethical and pressure, velocity, and flow rate.
other aspects as appropriate
to the discipline and within
the principles and contexts
of sustainable design and
development.

Model, analyze and design Select appropriate devices for
physical systems applicable LO4 measuring specific flow conditions.
to the specific discipline by
applying the concepts of:
Thermodynamics, Heat
Transfer, Fluid Mechanics,

B1 solid Mechanics, Material . . .
Processing, Material De5|gn_p|p|ng flow _systems using
Properties, Measurements, LO5 appropriate engineering methods.
Instrumentation, Control
Theory and Systems,

Mechanical Design and

Analysis, Dynamics and

Vibrations.

Integrate a wide range of

analytical tools , techniques Analyze applications involving flow
p1 |’ equipment , and software LO6 measurements or calculations

package to design and using analytical methods.

develop mechatronics

systems
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4. Course Teaching and Learning Methods:

Direct Information
Instructio Indirect Instruction Technology-
n Assisted Learning
o)
— g = % o)) g
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Course Schedule:

Expected number of the Learning Hours
.. Total
Week Scientific content of the course Weekl x
No. (Course Topics) ceky | Theoretical Training
Hours teaching . / Practical Other
(lectures) LCLCLE] Lab
-Introduction to fluid
mechanics, units and
1 ) . 4 1 2 1 -
dimensions.
-Fluid properties.
-Fluid properties, continued -
2 Properties, 4 1 2 1
- Problems
-Fluid statics: Pressure at a -
point, pressure variation in a
static fluid (Pascal’s law)
and hydrostatic law of
3 Y 4 1 2 1
pressure
- Pressure measurements,
manometers and pressure
gages
- Problems -
4 4 1 2 1
- Forces on plane surface areas
- Problems -
5 4 1 2 1
- Forces on curved surfaces
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- Problems
6 - Buoyant force and stability of 4 1 2
floating bodies

7 Revision and Mid Exam

-Fluid dynamics; Types of
flow

-Kinematics of flow,
streamlines and streamtube

-Flow velocities, accelerations

9 and continuity equation 4 1 2
-Problems
-Equation of motion along a
streamline

10 | -Different forms of Bernoulli 4 1 2

equation and its modification
for real flow

- Problems

-Application of Bernoulli
11 | equation in measurements of 4 1 2
flow rate: orifice and Venturi
meters

- Flow through pipes, friction
and local losses for both

e laminar and turbulent flow 4 I 2
- Problems
-Pipe  connections  (pipe
13 | networks) 4 1 2
-Problems
14 Revision 4 1 2
15,16 Final Exam.

Experiment Topics:

Serial Experiment
1 Pressure measurement and calibration
2 Hydrostatic pressure force
3 Reynolds number
4 Verification of  Bernoulli equation
5 Orifice near the bottom of the tank

5- Methods of students’ assessment:
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Assessment Percentage
No. Assessment Methods * Timing Marks/ of
(Week Scores total course
Number) Marks
1 Exam 1 written (Semester work) 5 10 10 %
2 Exam 2 written (Semester work) 10 10 10 %
3 Midterm exam 7 20 20 %
4 | Final Written Exam 15, 16 40 40 %
7 Assignments / Project /Portfolio/ Logbook 20 20 %

6- Learning Resources and Supportive Facilities *

The main (essential) reference
(must be written in full according to
the scientific documentation method)

Robert W. Fox, Alan T. McDonald and
John W. “Introduction to Fluid Mechanics”,
10th Edition, Mitchell, 2020.

Yunus A. Cengel and John M. Cimbala
“Fluid Mechanics Fundamentals and
Applications” 4th Edition, Mcgraw-Hill,
New York, 2018

Yunus A. Cengel, John M. Cimbala and

Learning
resources Afshin J. Ghajar, “Fundamentals of
(books,
scientific Thermal-Fluid Sciences” Sixth Edition,
references, Other Ref )
etc.) * er relerences Mcgraw-Hill, New York, 2021.
Course Notes: Avilable as softcopy on
Microsoft teams
Electronic Sources
(Links must be added)
Learning Platforms .
(Links must be added) EKB - Microsoft office
Supportive Devices/Instruments Data- show and laptop
facilities & Supplies White board
eqUIf[())Tent Electronic Programs Microsoft teams
teaching Skill Labs/ Simulators
and Virtual Labs
learning * Other (to be mentioned) Library
Course Coordinator Program Coordinator
Name Dr.Gamal Nada Dr. Ahmed Abdalbadia
Signature 47 ;Z-,%/fz Vb é/ il of
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Higher Technological Institute (HTI) — 10t of Ramadan City [,%

Course Specification i o

1. Basic information:

Course Title (according to the bylaw): Engineering Economics

Course Code (according to the bylaw): MNG 102

Department/s that participated in the Mechanical Engineering

teaching:
. . Other
Theoretical | Practical . Total
Total number of credit hours of the course: ' ! (specify)
(according to the bylaw)
2 1 -- 3
Course Type: Compulsory
The level to which the course was
introduced: JUNIOR

Academic Program: Mechanical Engineering

Institute: Higher Technological Institute

Name of Course Coordinator: Dr. Muhammad Tayssir

Course Specification Approval
(Attach the decision/minutes of the department The division council minute of department
/committee/council ....)

Course Specification Approval Date: 8/12/2025

2. Course Overview (Brief summary of scientific content):

Introduction to Economy: Basic Concepts, Varieties of Market Structure, The Law of Supply and
Demand, Elasticity, Different Types of Economy, Accounting Income and Cash Flow, The Objectives
of the Firms, Balance Sheet (BS). Introduction To Engineering Economy: Engineering Decision
Making, Break - Even Analysis, Production Function, Payback Period Method, Payback Period
Method. Time Value of Money: Simple Interest Rate, Compound Interest, Discreet cash flow and
Economic Equivalence, Evaluating of the Projects (Present Worth, Annual worth, and Capitalized
Cost), Nominal and Effective Interest Rate. Rate - Of Return ROR Computations: Rate of Return
calculations using A Present worth PW, Rate of Return Calculation by Using Annual worth EAW,
Rate of Return Evaluation for Multiple Alternatives. Depreciation Models: Nature of Depreciation,
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Depreciation Conventional Methods, Methods Based on Asset Usage, Switching Between
Depreciation Models.

3. Course Learning Outcomes CLOs:

Matrix of course learning outcomes CLOs with program outcomes POs (NARS).

Program Outcomes (NARS)
(according to the matrix in the program specs)

Course Learning Outcomes

Al, A2

Upon completion of the course, the student will

be able to:
Code Text Code Text
Identify concepts of cost and revenue in
LO1 . . . ..
engineering economic decisions.
Identity, fofm“"’%‘te’ el Sl Explain the concept and purpose of
complex engineering problems by ; : .
Al : L LO2 breakeven analysis in  evaluating
applying engineering fundamentals, o
el : economic viability.
basic science, and mathematics. . - -
Classify cost elements as fixed or variable
LO3 and justify the classification within
project scenarios.
Apply breakeven analysis techniques to
LO4 assess company profitability in realistic
business cases.
Develop and conduct appropriate Analyze project data to evaluate
experimentation and/or simulation, | | o5 | profitability and identify potential
analyze and interpret data, assess, financial risks.

A2 and evaluate findings, and use Aol 2l and effective interest rat
statistical analyses and objective LOG fpp ylnortmnalan etiective interest rate
engineering judgment to  draw orrglu as 10 so veter&gmeerlng economic
conclusions. problems in case studies.

Design a proposed project by identifying
LO7 its cost elements and assessing its

economic feasibility.
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4. Course Teaching and Learning Methods:

Direct Information
: Indirect Instruction Technology-
Instruction . .
Assisted Learning
S g’ © o o o g
= = (] > 2} (%] =
s |8 |5 295 [S226|S |2 |5 |E |598¢g2 |2 |5
5 o | S |2Z|lH |egleslao |8 |5 s | z2c[88 = | £ =]
° = n cslo |2l 23 3 | = o | S ozl 29 S S
9} < c 2L ol @ 29 o2 & ° = o v ol €2| & |
— s = -l S o-l x| ;7 © 2 = 6-lpel s 0 £
= o o o [ n <
|_
Course Schedule:
Expected number of the Learning
Week Scientific content of the course Total Weekly o
No. (Course Topics) Hours Theoretical teaching Training
(lectures) Tutorial | / Prfggca'
1 Introduction 3 2 1
5 Description and Role in 3 2 1
Decision Making
3 Simple Interest 3 2 1
4 Cost Concepts and Behavior 3 2 1
5 Cost Concepts and Behavior 3 2 1
Life-Cycle Product Costing
6 . 3 2 1
and Pricing
7 Revision and Mid Exam
Introduction to Use
8 Spreadsheet 3 2 !
9 Factors: How Time and 3 9 1
Interest Affect Money
10 PW, FW, EUAS / EUAC 3 2 1
11 !\Iet present value, rate of 3 9 1
interest
12 Payback period, benefit. 3 2 1
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13 | Choosing among alternatives 3
14 Introduction to Use 3
Spreadsheet
15,16 Final Exam.
5- Methods of students’ assessment:
Assessment Percentage
- Timing Marks/ of
No. Assessment Methods
(Week Scores total course
Number) Marks
1 Exam 1 written (Semester work or quiz) 4 10 10 %
2 Exam 2 written (Semester work or quiz) 6 10 10 %
3 Midterm exam 7 20 20 %
4 Final Written Exam 15, 16 40 40 %
5 Assignments / Project /Portfolio/ Logbook 10,12 20 20 %

6- Learning Resources and Supportive Facilities *

Learning
resources
(books,
scientific
references,
etc.) *

The main (essential) reference
(must be written in full according to the
scientific documentation method)

Engineering economy, le and blank, P.E
Anthony, seventh edition,2018 build by Mc
Grain

Other References

e Engineering economy analysis, 9th edition,
Donald G newman and Ted G., 2004
published by oxford university, press, Inc.

e Jose A. Sepulveda, William E. Souder &
Byron S. Gottfried, "Engineering
Economics" ,Mc-Graw-Hill Book Company,
NW,1984.

e H. G. Thuesen, W. J. Fabrycky & G. J.
Thuesen, "Engineering Economy", Prentice-
Hall,Inc., NJ, 1971.

e E. Paul DeGarmo, William G. Sullivan &

James A.  Bontadelli,  "Engineering
Economy", Macmillan publishing
company,Nw,1990.

Electronic Sources N/A

(Links must be added)

Learning Platforms
(Links must be added)

EKB - Microsoft office

Devices/Instruments

Data Show
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Supportive Supplies N/A
facilities & Electronic Programs MS-Teams
equipment Skill Labs/ Simulators N/A

for tea((:jhlng Virtual Labs N/A
Iea?r:]ing * Other (to be mentioned) N/A

Name Dr. Muhammad Tayssir Dr. Mohamed Ashraf
Signature /.,1:‘ /u; C?/'f
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Higher Technological Institute (HTI) - 10t of Ramadan City S,

Course Specification

1. Basic information:

Course Title (according to the bylaw):

Electronics Lab

Course Code (according to the bylaw):

MTE 152

Department/s that participated in the
teaching:

Mechanical Engineering

. . Other
Total number of credit hours of the course: Theoretical | Practical (specify) Total
(according to the bylaw)
3 3
Course Type: Compulsory
The level to which the course was SENIOR 1

introduced:

Academic Program:

Mechatronics Engineering

Institute:

Higher Technological Institute

Name of Course Coordinator:

Assoc. Prof. Dr. Mona A. Younis

Course Specification Approval
(Attach the decision/minutes of the department
/committee/council ....)

The division council minute of department

Course Specification Approval Date:

8/12/2025

2. Course Overview (Brief summary of scientific content):

Safety Instructions - Junction Diode ( Zener — voltage regulator —etc..) — Transistors —
Using com3lab or any other equipment for studying and analysis of different electronics circuits.
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3. Course Learning Qutcomes CLOs :

Matrix of course learning outcomes CLOs with program outcomes POs (ARS).

Program Outcomes (ARS) c
. . Course Learning Outcomes
(according to the matrix in the program specs)
AS&AG6&AT&AS, D3&DA Upon completlop of the course, the student
will be able to:
Code Text Code Text
Practice research techniques ﬂjzt;ifglﬂclfl::;?tcsontducetso{n_ tvDe. -
AS and methods of investigation as | LO1. ’ . > P yPe, P
2 2 type) and pn junction properties by
an inherent part of learning. .
research techniques.
Plan, supervise and monitor
implementation of engineering Plan for desiging electronic cirucits
A6 projects, taking into LO2. to studying the operation of BJT,
consideration other trades JFET, diodes
requirements.
Function efficiently as an Collaborate effectively in diverse teams
individual and as a member of to complete Conducting different
A7 N . LO3. . . . .
multi-disciplinary and multi- experiments using electronic electronic
cultural teams. components.
Communicate effectively — .
. . Apply measurement operations
graphically, verbally and in . . .
cps . using probes in the kit to measure
A8 writing — with a range of LO4.
. . current and volt and
audiences using contemporary .
tools documentation.
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Plan, manage, and implement
designs of mechatronics
systems, subsystems, modules,

Simulate electronics

circuits using

D3 and machine elements based on | LOS. .
multi sim software.

traditional and contemporary

technological, professional, and

computer-aided tools.

Estimate and measure the . .

performance of an electrical/ Conduct ~ measuring  instrument

electronic/ digital/ mechatronics embedded in the kit to measuring the
D4 system under specific input | LOG. output voltage and current and display

excitation, and evaluate its
suitability for a  specific
application.

steps and outcome

waveform. To be able to writing a
report to describing the experiment

4. Course Teaching and Learning Methods:

. Information
Direct . .
. Indirect Instruction Technology-
Instruction . q
Assisted Learning
o
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Course Schedule:
. S onOr Total Expected number of the
ee. cientific conten of. e course Weekly Learning Hours e
No. (Course Topics) H. —
ours | Theoretical Training
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teaching . / Practical
(lectures) Tutorial Lab
1 Familiarizes with the EL\QS 3 0 0 3
1t
5 Diode characteristics analysis 3 0 0 3
3 Diode application ( half / full 3 0 0 3
wave rectifier)
4 Limiting  and clamplpg 3 0 0 3
circuits
5 Zener diode characterlsths 3 0 0 3
analysis
Zener diode application (
6 voltage  regulation, load 3 0 0 3
regulation)
7 Revision and Mid Exam
8 BJT characteristics analysis 3 0 0 3
9 BJT as switch 3 0 0 3
10 BJT as amplifer 3 0 0 3
11 JFET 'characterlstlcs and 3 0 0 3
application
12 MO‘SFT‘ characteristics and 3 0 0 3
application
13 | Revision for part 1. 3 0 0 3
14 | Revision for part 2 3 0 0 3
15,16 Final Exam.

Experiment Topics: (If any)

Serial Experiment
Ist Diode characteristics analysis
2nd Diode application ( half/ full wave rectifier)
3rd Limiting and clamping circuits
4th Zener diode characteristics analysis
5th Zener diode application ( voltage regulation, load regulation)
6th BIJT characteristics analysis
7th BJT as switch , BJT as amplifer
8th JFET characteristics and application
9th MOSFT characteristics and application
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5- methods of student passements

Assessment Percentage
Timing Marks/ of
No. Assessment Methods *
(Week Scores total course
Number) Marks
1 Exam 1 written (Semester work or quiz) 4 15 15%
2 Exam 2 written (Semester work or quiz) 11 15 15%
As
3 Midterm exam 30 30%
scheduled 0
AS
4 Final Written Exam 30 30¢
scheduled /o
. . . AS o
5 | Assignments / Project /Portfolio/ Logbook 10 10 %
scheduled

6- Learning Resources and Supportive Facilities *

Learning The main (essential) reference Sedra, A. S., & Smith, K. C. (2021)
resources (must be written in full according to L o e A
(books, the scientific documentation method) Microelectronic Circuits (8th Edition).
scientific Boylestad, R. L., & Nashelsky, L. (2020).
references, Other References Electronic Devices and Circuit Theory
etc.) * (12th Edition). Pearson.
COM3Lab (or equivalent electronics lab
kit
fuglr_)c?rtive Devices/Inst ¢ D().: Power Supply
aC|.|t|es & evices/Instruments Oscilloscope
equ;zl:lent Multimeters
teaacnh(;ng Breadboards and electronic
learning * S lies components (diodes, Zener diodes,
9 upp transistors, resistors, capacitors)
Course Coordinator Program Coordinator
Name Assoc. Mona A. Younis Dr. Ahmed abd el badii
Signature MONA A 90UN1S Z, 4/ 4&/(1,7
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Higher Technological Institute (HTI) - 10t of Ramadan City P S

Course Specification

1. Basic information:

Course Title (according to the bylaw):

Automatic control and application

Course Code (according to the bylaw):

MTE 156

Department/s that participated in the
teaching:

Mechanical Engineering

. . Other
Total number of credit hours of the course: Theoretical | Practical (specify) Total
(according to the bylaw)
4 1 5
Course Type: Compulsory
The level to which the course was
introduced: SENIOR 1

Academic Program:

Mechatronics Engineering

Institute:

Higher Technological Institute

Name of Course Coordinator:

Dr. Sara G.Seadby

Course Specification Approval
(Attach the decision/minutes of the department
/committee/council ....)

The division council minute of department

Course Specification Approval Date:

8/12/2025

2. Course Overview (Brief summary of scientific content):

Modeling of system (transfer function, block diagram, state space, signal flow graphs,

differential equation), System analysis (Laplace transform, time response, stability system, root

locus), System design (compensation techniques, PID controller), and applications.

Page 1 of §




3. Course Learning Outcomes CLOs :

Matrix of course learning outcomes CLOs with program outcomes POs (ARS).

.Program Ou_tc_omes L) Course Learning Outcomes
(according to the matrix in the program specs)
Upon completion of the course,
R the student will be able to:
Code Text Code Text
Identify, formulate, and solve complex
engineering  problems by  applying Identify continuous and
engineering fundamentals, basic science and | LO1 | discrete signals using
mathematics. basic mathematical
Al functions.
Distinguish different
LO2 types and shapes of
signals.
Develop and conduct  appropriate Apply suitable
experimentation and/or simulation, analyze mathematical methods in
and interpret data, assess and evaluate analyzing and evaluating
A2 | findings, and use statistical analyses and | LO3 | the stability of digital
objective engineering systems.
judgment to draw conclusions..
Acquire and apply new knowledge; and Analyze applications of
practice self, lifelong and other learning signals by searching for
A10 strategies. LO4 information to develop
knowledge and skills that
support life-long learning.
Design, model and analyze an Model digital systems by
electrical/electronic/digital/mechatronics formulating their
system or component for a specific| LO5 | mathematical difference
application; and identify the tools required equations.
p2 | te optimize this design .
Determine the transfer
function of a system and
LO6 | test it wusing standard
input signals.
Estimate and measure the performance of an Analyze system
electrical/electronic/digital/mechanical/mechatronics erformance under
D4 system under specific input excitation, and evaluate Loz |P . .
its suitability for a specific application. standard input signals.
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LO8

Evaluate system
responses and
convergence behavior due
to standard inputs.

4. Course Teaching and Learning Methods:

Direct Information
Instructio Indirect Instruction Technology-
n Assisted Learning
o
— g £ | < o | 2
S o | € £ % o = ® c
= = e > & o c c 2 £ ) 7] o {2
(7] © = - © | (7 ) = = — ] o Qo c ©
g s = ° = o S » = & = 9 a & c 0
=R S R BT O - I O N R c |5 |& |3
o — »n © o |8 | o |F e |2 2|5 3 o | w
o I c | 2 o 7 o |3 |5 | & 2 ls |E | 4
4 s |ls =2 |8l |8l |? |5 |3 |8 |2 |a|s=
3 — o o o o o ir ) o = > —
5 |a |2 s | ¢ 2 | g <
5 £ |c Kz
Course Schedule:
Expected number of the Learning Hours
L Total
Week Scientific content of the course Weekl x
No. (Course Topics) €eky | Theoretical Training
s teaching . / Practical Other
(lectures) MO Lab
Introduction to  automatic 3 2 1 - -
1 control systems and
applications
5 Transfer function 3 2 1 - -
3 Block diagram 3 2 1 - -
4 State space 3 2 1 - -
5 Signal flow graphs 3 2 1 - -
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6 Differential equation 3 2 1 - -
7 Revision and Mid Exam

8 Time domain analysis 3 2 1 - -
9 Frequency domain analysis 3 2 1 - -
10 Root locus 3 2 1 - -
11 Compensation techniques 3 2 1 - -
12 Compensation techniques 3 2 1 - -
13 PID controller, and applications 3 2 1 - -
14 Revision 3 2 1 - -

15,16 Final Exam.

5- Methods of students’ assessment:

Assessment Percentage
No. Assessment Methods * Timing AETLEY of
(Week Scores total course
Number) Marks
1 Exam 1 written (Semester work) 5 10 10%
2 Exam 2 written (Semester work) 11 10 10%
3 Midterm exam 7 20 20 %
4 | Final Written Exam 15,16 40 40 %
7 Assignments / Project /Portfolio/ Logbook 12 20 20%

6- Learning Resources and Supportive Facilities *

. The main (essential) reference
Learning (must be written in full according to RICHARD C . DORF, MODERN
resources | the scientific documentation method) 2017 CONTROL SYSTEMS,
(books,
scientific Other References
referen(ies, Electronic Sources
etc.) (Links must be added)
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Learning Platforms .
(Links must be added) EKB - Microsoft office
Devices/Instruments Non
. ; Non
Supportive Supplies
facilities & Non
equipment Electronic Programs
for Non
teaching Skill Labs/ Simulators
and
learning * Virtual Labs Non
Other (to be mentioned) Non
Course Coordinator Program Coordinator
Name Dr. Sara G.Seadby Dr. Ahmed Abdalbadia
Signature Sara G.Seadby é/»///u& A
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Higher Technological Institute (HTI) — 10t of Ramadan City

Course Specification

1. Basic information:

Course Title (according to the bylaw):

Analysis & Research SkKills

Course Code (according to the bylaw):

HUM 109

Depar_tm.ent/s that participated in the BASIC SCIENCE
teaching:

. . Other
Total number of credit hours of the course: Theoretical | Tutorial (specify) Total
(according to the bylaw)

1 2

Course Type: Elective
The level to which the course was JUNIOR

introduced:

Academic Program:

ALL ENGINEERING PROGRAMS

Institute:

Higher Technological Institute

Name of Course Coordinator:

Course Specification Approval
(Attach the decision/minutes of the department
/committee/council ....)

The division council minute of department

Course Specification Approval Date:

7126/2025

2. Course Overview (Brief summary of scientific content):

To Introduce Analysis & Research Skills this include studying the framework for

analyzing engineering problems considering technical, economic, environmental, and

ethical issues. Phases of problem solving (Understanding the problem and formulating it,

Solution plan, implementation plan, Evaluation, and Revision). Role of creativity in the

analysis for different alternatives. SWOT (strengths, Weaknesses, Opportunities, and

Threats) analysis for different alternatives. Cost — Benefit analysis and Risk analysis. Role
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of cooperation and team — work in analyzing large engineering problems. Importance of
finding the relevant data, information, and knowledge. Basics Web search methods and
how to formulate search engine queries using logical connectives (e.g. AND, OR, NOT).
Phrase, title, domain, URL, and link search. Evaluating search results, choosing the
appropriate search engine. Importance of evaluating the credibility of the different web

sites.

3. Course Learning Outcomes CLOS :

Matrix of course learning outcomes CLOs with program outcomes POs (NARS/ARS).

Program Outcomes (NARS/ARS)
(according to the matrix in the program Course Learning Outcomes
specs)

Upon completion of the course, the student

GIBAG e ) will be able to:

Code Text Code Text
Plan, supervise and monitor Solving problems related to SWOT
implementation of engineering LO1 analysis, decision making, team
A6 | projects, taking into work
consideration other trades decision.
requirements. LO2 Working in a team group.

Describe the main concepts of basics
Web search methods.

Explain the main principle of Role of
creativity in the analysis for different

LO3

Communicate effectively —
graphically, verbally and in

. . LO4
writing — with a range of

AE audiences using contemporary alterpatlves. - —
— LOS Elu0|d_ate the_maln principal _SWOT
analysis for different alternatives.
LO6 CIarif_y the ma_in princ_ipal Cost -
Benefit analysis and Risk analysis.
LO7 Evaluati_ng search resul_ts, choosing the
Use creative, innovative and appropriate search engine.
flexible thinking and acquire Assess issues of Phases of problem
A9 [ entrepreneurial and leadership solving (Understanding the problem
skills to anticipate and respond to LO8 and formulating it, Solution plan,
new situations Implementation plan, Evaluation, and
Revision).
Acquire and apply new Design the problems of role of
A10 knowledge and practice LO9 cooperation and team — work in
self, lifelong and other analyzing large
learning strategies. engineering problems.
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LO10

Perform and explain the gained
knowledge orally.

4. Course Teaching and Learning Methods:

Direct Information
Instructio Indirect Instruction Technology-
Assisted Learning
© c c © =
[3) o)) = = = = © c
S = 5 > o o = g = - o n > | ©
) e - = — () o = = = I o o = =
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5 o o ® n % o ) T > © ;‘ o % % S
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Course Schedule:
Expected number of the
Week Scientific content of the course V;/rOtZII _Learnmg Hours
ours teaching Tutorial Practical
(lectures) Lab /
Basics Web search methods
1 Phrase, title, domain, URL, 3 1 2 0
and link search.
How to formulate search
engine queries using logical
2 :
connectives (e.g. AND, OR, 3 1 2 0
NOT).
Evaluating search results,
3 choosing the appropriate 3 1 2 0
search engine.
Importance of evaluating the
4 credibility of the different web 3 1 2 0
sites.
Framework for analyzing
engineering problems
2 considering technical, 3 1 2 0
economic, environmental, and
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ethical issues.
Phases of problem solving
(Understanding the problem
6 | and formulating it, Solution 3 1 2
plan, Implementation plan,
Evaluation, and Revision).
7 Revision and Mid Exam
Role of creativity in the
8 analysis for different 3 1 2
alternatives.
SWOT (strengths, Weaknesses,
9 Opportunities, and Threats) 3 1 5
analysis for different
alternatives.
Cost — Benefit analysis and
10| Risk analysis. 3 1 2
Role of cooperation and team —
11 | workinanalyzing large 3 1 2
engineering problems.
Importance of finding the
12 | relevant data, information, and 3 1 2
knowledge
Revision
13 3 1 2
14 Final Exam.
5- Methods of students’ assessment:
Assessment Percentage
o Timing Marks/ of
No. Assessment Methods
(Week Scores total course
Number) Marks
1 Exam 1 written (Semester work) 4 10 10
2 Exam 2 written (Semester work) 11 10 10
3 | Midterm exam 7 20 20 %
4 | Final Written Exam 15, 16 40 40 %
5 | presentation skills 9,10 10 10
6 | Assignments 11 10 10

6- Learning Resources and Supportive Facilities *

Learning The main (essential)

resources reference
book (must be written in full
leeeie. according to the

HTI; Available Hard copy .

Available Presentation (handed to students’ part by part)
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scientific scientific
references, documentation
etc.) * method)
1-G.R.Notess, Tesching Web Search Skills, information
Today Inc., 2021.
2-D.Newnan, T.Eshenbach, and J.Lavelle, Engineering
Economic Analysis, Oxford University Press, fourteenth
edition, 2019.
3-Search skills for researchers “workshop”,
Engineering economic analysis by Donald G. Newnan
.et., al, 2018.
4-G.R.Notess, Tesching Web Search Skills, information
Today Inc., 2021.
Other References ) ]
5-D.Newnan, T.Eshenbach, and J.Lavelle, Engineering
Economic Analysis, Oxford University Press, fourteenth
edition, 2019.
6-Murray, R. 2018: How to survive your viva.
Maidenhead:Open University Press.
7-Rugg, G. & Petre, M. 2021: The unwritten rules of PhD
research. Maidenhead:Open University Press.
8-Tinkler, P. & Jackson, C. 2021: The doctoral examination
process: a handbook for students, examiners and supervisors.
The Society for Research into Higher Education.
Maidenhead:Open University Press.
Eletlion © St http://www.scribd.com/anh ch%C3%A2u_6/d/62390771-
(Links must be - -
added) Change-Management- Best-Practice-Guide>
Learning Platforms
(Links must be EKB - Microsoft office
added)
Supportive | pevices/Instruments | Notebook and data show
faci!ities s Supplies data show equipped lecture room
equipment
for
teachin Electronic . .
. g ST Microsoft power point
learning *
Course Coordinator Program Coordinator
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http://www.scribd.com/anh_ch%C3%A2u_6/d/62390771-Change-Management-Best-Practice-Guide
http://www.scribd.com/anh_ch%C3%A2u_6/d/62390771-Change-Management-Best-Practice-Guide
http://www.scribd.com/anh_ch%C3%A2u_6/d/62390771-Change-Management-Best-Practice-Guide

Name

PROF. Ahmed Abd El-Gafar

Signature

s d )
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Higher Technological Institute (HTI) — 10t of Ramadan City (,%

Course Specification

1. Basic information:

Course Title (according to the bylaw):

Theory of machines (A)

Course Code (according to the bylaw):

ENG 172

Department/s that participated in the
teaching:

Mechanical Engineering

. Theoretical | Practical Oth?r Total
Total number of credit hours of the course: (specify)
(according to the bylaw)

3 1 4

Course Type: Compulsory
The level to which the course was
introduced: SENIOR 1
Academic Program: Mechatronics Engineering
Institute: Higher Technological Institute

Name of Course Coordinator:

Dr. Mostafa Abd El-Galil Mohamed

Course Specification Approval
(Attach the decision/minutes of the department
/committee/council ....)

The division council minute of department

Course Specification Approval Date:

8/12/2025

2. Course Overview (Brief summary of scientific content):

Kinematics of constrained rigid body. Planar &spatial transformation matrix. Transformation

matrix between rigid bodies. Application of transformation matrices in linkages- Cams —Gears

— Dynamics of linkages — Design of flywheel —Balancing of rigid rotors.
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3. Course Learning Outcomes CLOS :

Matrix of course learning outcomes CLOs with program outcomes POs (ARS).

Program Outcomes (ARS)

(according to the matrix in the program specs)

Course Learning Outcomes

Al1l,A3,A10,B1,B3

Upon completion of the course, the student

will be able to:

Code

Text

Code

Text

Al

Identify, formulate, and solve
complex engineering problems by
applying engineering
fundamentals, basic science, and
mathematics.

LO1

Identify the concepts of different
mechanisms.

LO2

Solve problems of kinematics in
different mechanisms.

A3

Apply engineering design
processes to produce cost-effective
solutions that meet specified needs
with consideration for global,
cultural, social, economic,
environmental, ethical, and other
aspects as appropriate to the
discipline and within the principles
and contexts of sustainable design
and development.

LO3

for
and

Apply suitable methods
calculating velocity
acceleration in mechanisms.

A10

Acquire and apply new
knowledge; and practice self,
lifelong and other learning
strategies.

LO4

Explain the practical aspects of the
theory of machines and their
applications.

Bl

Model, analyze and design physical
systems applicable to the specific
discipline by applying the concepts
of: Thermodynamics, Heat
Transfer, Fluid Mechanics, solid
Mechanics, Material

Processing, Material Properties,
Measurements, Instrumentation,
Control Theory and

Systems, Mechanical Design and
Analysis, Dynamics and
Vibrations.

LO5

Analyze for mechanical
engineering problems related to
different Mechanisms.

B3

LOG6

Estimate the performance of
mechatronic systems.
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Select conventional mechanical

equipment according to
required performance.

the

LO7

Evaluate mechatronic systems for
specific applications.

4. Course Teaching and Learning Methods:

Direct
Instructio

Indirect Instruction

Information
Technology-
Assisted Learning

Lectures

Tutorial / Practical
Brain Storming
Project based learning
Case Study
Problem Base Learning
Reports & Research

Discussion

Field Training
Site Visit

Self-Learning

Discovery Learning

Simulation Programs

Virtual labs

E-Learning

Al in Education

2
2
<_
<

2

Course Schedule:

Total Expected number of the Learning Hours
Week Scientific content of the course Week _
No. (Course Topics) eekly | Theoretical Training
Hours teaching | /Practical Other
(lectures) Tutoria Lab
1 General_prlnuples about 4 1 5 1 -
mechanisms.
2 General_prlnCIpIes about 4 1 5 1 -
mechanisms.
Velocity of mechanisms using -
3 . . 4 1 2 1
relative velocity method
Velocity of mechanisms using -
4 . . 4 1 2 1
relative velocity method
5 Acceleration in mechanisms 4 1 2 1 )
6 Slr_nple and compound gear 4 1 ) 1 -
trains

Page 3 of 5




7 Revision and Mid Exam
8 Epicyclic gear trains 1 )
9 Epicyclic gear trains 1 )
10 | Cams 1 )
11 | Cams 1 )
12 | Cams 1 )
13 | Balancing of rotating masses 1 )
14 | Balancing of rotating masses 1 )
15,16 Final Exam.
Experiment Topics: (If any)
Serial Experiment
1 General principles about mechanisms.
2 Velocity of mechanisms using relative velocity method.
5 Acceleration in mechanisms.
6 Simple, compound and reverted gear trains.
7 Epicyclic gear train.
8 Cames.
9 Balancing of rotating masses.

5- Methods of students’ assessment:

Assessment Percentage
No. Assessment Methods * Timing MEILEY of
(Week Scores total course
Number) Marks
1 | Exam 1 written (Semester work) 4 10 10 %
2 Exam 2 written (Semester work) 9 10 10 %
3 Midterm exam 8 20 20 %
4 | Final Written Exam 15, 16 40 40 %
6 | Exam3 (Oral) -- 10 10 %
7 Assignments / Project /Portfolio/ Logbook 12 10 10 %
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6- Learning Resources and Supportive Facilities *

The main (essential) reference
(must be written in full according to
the scientific documentation method)

Theory of machines and mechanisms
,Uicker Jr, John J., Gordon R. Pennock, and
Joseph E. Shigley. Cambridge University
Press, 2023.

Learning i _ i :
resources The kinematics of machinery: outlines of a
(books, Other References theory of machines.,Reuleaux, Franz.
scientific Courier Corporation, 2019.
refe:ef;ie& s TeTe S s Course notes are available to the students
etc. .
L@ mvs 50 A e on the copy center of the Institute and
Microsoft teams.
Learning Platforms . .
(AnksmietEc e e EKB - Microsoft office
Supportive Devices/Instruments Data- show and laptop.
faC|!|t|es & Supplies White board
equipment .
for Electronic Programs |  emee-
teaching Skill Labs/ Simulators |  ame——-
and Virtual Labs | e
learning * Other (to be mentioned) | e
Course Coordinator Program Coordinator
Dr. Mostafa Abd El-Galil .
Name Mohamed Dr. Ahmed Abdalbadia
Signature é é'/,«J/Mo T
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Higher Technological Institute (HTI) — 10t of Ramadan City

Course Specification b it
1. Basic information:
Course Title (according to the bylaw): Field Training 2
Course Code (according to the bylaw): FTR 161
Department/s that participated in the
teaching: Mechanical Engineering
. . Other
Total number of credit hours of the course: Theoretical | Practical (specify) Total
(according to the bylaw)
18 18
Course Type: Compulsory
The level to which the course was JUNIOR

introduced:

Academic Program:

Mechatronics Engineering

Institute:

Higher Technological Institute

Name of Course Coordinator:

Assoc. Prof. Dr. Mona A. Younis

Course Specification Approval
(Attach the decision/minutes of the department
/committee/council ....)

The division council minute of department

Course Specification Approval Date:

8/12/2025

2. Course Overview (Brief summary of scientific content):

Students should spend their training where they describe the processes they joined for
training. Students should demonstrate the professional and practical skills they acquired during

discussion with examination committee.
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3. Course Learning Outcomes CLOS :

Matrix of course learning outcomes CLOs with program outcomes POs (ARS).

P_rogram Ou_tc_omes (ARS) Course Learning Outcomes
(according to the matrix in the program specs)
A4 A7, A8 AL0, D1, B4 Upon completlo_n of the course, the student
will be able to:
Code Text Code Text
Practice research techniques
A5 | and methods of investigation as | LOL. Write a technical report for the field
an inherent part of learning. training.
UG e Develop new skills and obtaining
individual and as a member of 1
e . knowledge to handle unfamiliar
A7 | multi-disciplinary and multi- LO2. . .
tasks more effectively in the future.
cultural
teams.
Communlcate efiectively N Integrate academic knowledge with
grEpelnea v elly i ractical experience gained durin
A8 | writing — with a range of LOs. pract P g g
; training.
audiences
using contemporary tools..
Acquire and apply new Recognize the value of work, time,
knowledge, and practice self, and teamwork, and professional
A9 ) X LOA4. : .
lifelong and other learning attitudes revealing.
strategies.
Adopt suitable national and
mtern_atlonal _standards ane Identify the tools required for
codes; and integrate legal, . .
. . : different mechatronics components
economic and financial aspects S
B4 . . - LOS. examination.
to: design, build, operate,
inspect and maintain
mechanical equipment
and systems
Integrate a wide range of Apply national and international
analytical tools , techniques , standards and codes in engineering
D1 | equipment, and software LO5. practice.
pacakage to design and
develop mechatronics systems

Page 2 of 4




4. Course Teaching and Learning Methods:

Direct Information
Instructio Indirect Instruction Technology-
n Assisted Learning
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Course Schedule:
Expected number of the
Week N Scientific content of the course V?/—OIE: L_earnmg Hours LOZb
eeK To. (Course Topics) CeKY | Theoretical Training coverec by
Hours | teaching Practical course
Tutorial
(lectures) /Lab
Train on the overall mechanical
process
Train on reading overall
flowsheet of the process Train
on reading overall flowsheet of
the process
As Midterm Report and Oral Exam 18
scheduled -
Carry out research using granted
internet sites for references
related to student’s 2
training process
Write technical report
Final Exam.
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5- Methods of students’ assessment:

Assessment Percentage
No. Assessment Methods * Timing AL o

(Week Scores total course

Number) Marks

1 Attendance 10 10%

2 End of term Oral exam 30 30%

. As
3 Midterm Report (Term Work) scheduled 20 20 %
4 Final Report (written) AS 20 20 %
scheduled
5 Follow up 20 20 %

6- Learning Resources and Supportive Facilities *

The main (essential) reference | o0 4 o the case/ technical writing
; (must be written in full according to bookin
Learning | the scientific documentation method) g
resources
(books, Other References Hand out to students one by one
scientific Electronic Sources
references, (Links must be added)
Si16) = Learning Platforms
(s T e AR EKB - Microsoft office
Supportive Devices/Instruments NON
feacdliltlr?]‘zrﬁ Supplies NON
q f%r Electronic Programs NON
teaching Skill Lgbs/ Simulators NON
and Virtual Labs NON
learning * Other (to be mentioned) NON
Course Coordinator Program Coordinator
Name Assoc. Mona A. Younis Dr. Ahmed Abdelbadea
Signature MONA A 300N1S é/xj//u&,wj
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Higher Technological Institute (HTI) — 10t of Ramadan City

Course Specification

1. Basic information:

Course Title (according to the bylaw):

Computer Graphics for Mechatronics

Course Code (according to the bylaw):

MTE 117

Department/s that participated in the
teaching:

Mechanical Engineering

. . Other
Total number of credit hours of the course: Theoretical | Practical (specify) Total
(according to the bylaw)
3 3
Course Type: Compulsory
The level to which the course was SOPHOMORE

introduced:

Academic Program:

Mechatronics Engineering

Institute:

Higher Technological Institute

Name of Course Coordinator:

DR.AHMED SHABAN

Course Specification Approval
(Attach the decision/minutes of the department
/committee/council ....)

The division council minute of department

Course Specification Approval Date:

8/12/2025

2. Course Overview (Brief summary of scientific content):

Main features of the computer graphics software used such as, menus , drawing area
Lfunction keys File (open, new , save, editing.....), Drawing tools (line, pline, polygen, arc,
circle, splines, rectangle ,...... ),Modifying menu (erase ,move, Copy, mirror, break ,....), format
exchange(import ,export) , file output (printing ,plotting) , surface and solid modeling in 3D ,

dimensions and inquiry.

Drawing exercises and assignments, Engineering drawing A&B problems but using computer

graphics — Small course work project related to Mechatronics.
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3. Course Learning Outcomes CLOs :

Matrix of course learning outcomes CLOs with program outcomes POs (ARS).

Program Outcomes (ARS)
(according to the matrix in the program
specs)

Course Learning Outcomes

A5, A6, A7, A8, B2, D1

Upon completion of the course, the student

will be able to:

Code Text Code Text
Practice research techniques )
and methods of investigation Investigate CAD sof.twar(.a feature§ to

A5 . LO1 create and refine engineering drawings

;lesarlilillllg inherent part of through iterative exercises.
Plan, supervise and monitor
implementation of -Plan and mini de§ign project mon.itoring

A6 engineering projects, taking LO2 m-a CAD . env1r0m}1ent, cons.ldermg
into  consideration  other cross-disciplinary design constraints.
trades requirements.
g::;;‘c,::;:lnal Zifticl::tzllymz‘;bil:' Collaborate effectively in diverse teams

A7 oft multizdisciplinaryland LO3 for CAD-based assignments and design

. tasks finalizing

multi- cultural teams.

Communicate effectively — .

graphically, verbally and in Use contemporary gr.aph.lcs soft.ware.to
A8 writing — with a range of LO4 smqothness communication engineering

. ) designs clearly through 2D/3D visuals

audiences using and documentation.

contemporary tools.

Plan, manage and carry out

designs of  mechanical

systems and machine

elements using appropriate Design mechanical components and

B2 materials both traditional LO5 systems using advanced CAD tools and
means and computer-aided industry-standard drawing practices.
tools and software
contemporary to the
mechanical engineering field
Integrate a wide range of
analytical tools , techniques , Utilize CAD platforms for design,

D1 equipment , and software LO6 simulation, and modeling components
pacakage to design and for integration into mechatronic
develop mechatronics systems.
systems

Page 2 of 5




4. Course Teaching and Learning Methods:

Direct Information
Instructio Indirect Instruction Technology-
n Assisted Learning
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Course Schedule:

Expected number of the Learning Hours
.. Total
Week Scientific content of the course Weekl x
No. (Course Topics) celty | Theoretical Training
Lt teaching . / Practical Other
(lectures) Tutorial Lab
Introduction to CAD software
1 interface, menus, file 3 0 0 3 -
operations
Drawing tools: line, arc, -
2 polyline, spline, circle, 3 0 0 3
rectangle
Use sketch orders with -
3 Extrude boss & Revolved boss 3 0 0 3
4 Sketch orders with Extruded cut 3 0 3 -
& Revolved cut 0
Sketch orders with mirror — -
< pattern — rib orders 3 0 0 3
6 External & Internal threads 3 0 3 -
orders 0
7 Revision and Mid Exam
8 Swept & Loft orders 3 0 0 3 )
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Surface and solid modeling in -
9 3 0
3D
. Modifying tools: move, copy, -
10 . . 3 0
mirror, break, trim
11 | format exchange 3 0 )
12 | file output (printing ,plotting) 3 0 )
Small course work project -
development and
13 | documentation related to 3 0
Mechatronics.
14 Final project presentation. 3 0 B
15,16 Final Exam.

Experiment Topics: (If any)

Serial Experiment

1 CAD Interface Exploration & Annotation

2 2D Shape Drawing and Modification

3 Dimensioning and Inquiry Commands

4 File Conversion and Output

5 3D Modeling — Mechanical Component

6 Investigation — Reverse Engineering Sketch to CAD
7 Team Drafting Project Plan

5- Methods of students’ assessment:

Assessment Percentage
No. Assessment Methods * Timing LS i
(Week Scores total course
Number) Marks
1 Exam 1 written (Semester work) 5 5 5%
2 Exam 2 written (Semester work) 10 10 10%
3 Midterm exam 7 20 20 %
4 | Final Written Exam 15,16 40 40 %
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‘ 7 | Assignments / Project /Portfolio/ Logbook ‘ 1-14 ‘ 25 25%
6- Learning Resources and Supportive Facilities *
. . Engineering Graphics with AutoCAD
Learning The main (essential) reference 2023
(must be written in full according to .
resources | the scientific documentation method) Author: James D. Bethune
(books,
e Other References
references,
etc.) * Learning Platforms -
(Ui el e eekled) EKB - Microsoft office
Supportive Devices/Instruments Laptop
facilities & s :
equipment upplies
Py Electronic Programs AutoCAD
teaching Skill L'?\bs/ Simulators non
and Virtual Labs non
learning * Other (to be mentioned) non
Course Coordinator Program Coordinator
Name Dr. Ahmed Shabban Dr. Ahmed abd el badii
Signature ﬁ’%} T é/"'///ufouy
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Higher Technological Institute (HTI) — 10t of Ramadan City S,

Course Specification K7

1. Basic information:

Course Title (according to the bylaw): Mathematics 3

Course Code (according to the bylaw): MTH 101

Department/s that participated in the BASIC SCIENCES

teaching:
. . Other

. Th tical | Practical : Total
Total number of credit hours of the course: eoretica ractical | (specify) ota
(according to the bylaw)

2 2 4

Course Type: Compulsory
The level to which the course was
introduced: SOPHOMORE

Academic Program: ALL ENGINEERING PROGRAMS

Institute: Higher Technological Institute

Name of Course Coordinator: Dr/ Mahmoud Abu Zeid

Course Specification Approval
(Attach the decision/minutes of the department The division council minute of department
/committee/council ....)

Course Specification Approval Date: 7/26/2025

2. Course Overview (Brief summary of scientific content):

Cartesian — Cylindrical — Spherical Coordinates — Multi integral ( Double integral — Double integral in
polar coordinates — Triple integral — Transformation between coordinates - Triple integral in cylindrical
and spherical coordinates ) — Position vector — The dot product — Cross product and its applications —
Infinite integrals in vector functions — Derivative of vector function — Gradient fields — Conservative
vector field — Divergence and Curl of vector field — Line integral — Green theorem in the plane — Surface
integral — Flux of vector field — Gauss divergence theorem — Stokes's theorem.
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3. Course Learning Outcomes CLOs:

Matrix of course learning outcomes CLOs with program outcomes Pos (NARS/ARS).

Program Outcomes (NARS/ARS)
(according to the matrix in the program
specs)

Course Learning Outcomes

(A1, A2, A3, A10)

Upon completion of the course, the student will

be able to:
Code Text Code Text
LOL Define the main items of the vectors,
lines and planes in space.
Identify, formulate, and solve complex | | 52 Describe the main concepts of vectors

Al engineering problems by applying and integral operations.
engineering  fundamentals,  basic Explain coordinate systems and the
SEEnEE, A7 e IE: principals of Jacobian transformation

LO3 . . .
and double and triple integrations and
surfaces in space.
Develop and conduct appropriate | [ O4 AnaIyzetheGreen,(?-au§s,andStokestheorems
and/or simulation, analyze and to evaluate the applications.

A2 interpret data, assess, and evaluate
findings, and use statistical analyses o Implement the skills of vectors to

facti Arverieya F LO5 . . .
and objective engineering judgment to estimate some mathematical modeling.
draw conclusions.
Apply engineering design processes to Analyze the life problem to create the
produce cost-effective solutions that LO6 mathematical problem
meet specified needs with
consideration for global, cultural,

A3 social, ~economic, environmental, Classify the problems according to the
ethical and other aspects as|) (7 suitable integral’s method (line integral,
appropriate to the discipline and surface integral and volume integral)
within the principles and contexts of 8 gral).
sustainable design and development.

LO8 Describe and contrast between different lines
and planes with sketching solids and planes
Acquire and apply new knowledge, and Evaluate and assess the suitable method

A10 | practice self, lifelong and other | LO9 of the double and triple integrals in

learning strategies. cylindrical and spherical coordinates.
LO10 Manage time and apply the skills of
Gradient field, divergence and curl of vector field.

4. Course Teaching and Learning Methods:
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Information

D|rec'g Indirect Instruction Technology-
Instruction - .
Assisted Learning
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Course Schedule:
Expected number of the Learning
Week Scientific content of the course VJOtE: : Hours
No. (Course Topics) €Ky | Theoretical Training
R teaching . / Practical
Tutorial
(lectures) Lab
Vectors (The dot product- cross
1 . 4 2 2 0
product- triple product)
2 The lines in the space 4 2 2 0
3 The plane in the space 4 2 2 0
4 Surfaces in the space 4 2 2 0
5 Coordinates in different 4 9 9 0
systems
5 M_ultlple integrals (double and 4 9 9 0
triple integral)
7 Revision and Mid Exam
3 Triple mtegral in _cyllndrlcal 4 5 5 0
and spherical coordinates
9 Gradient fleld,_ divergence and 4 9 9 0
curl of vector field
10 | Line integral of scalar field 4 2 2 0
11 | Line integral of vector field 4 2 2 0
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12 | Green theorem 4 2 2 0

13 | Gauss theorem 4 2 2 0

14 | Stokes theorem 4 2 2 0
15,16 Final Exam.

5- Methods of students’ assessment:

Assessment Percentage
No. Assessment Methods * Timing METLEY of
(Week Scores total course
Number) Marks
1 | Exam 1written (Semester work) 4.5 10 10%
2 | Exam 2 written (Semester work) 10,11 10 10%
3 | Midterm exam 7 20 20%
4 | Final Written Exam 15, 16 40 40 %
5 Final Practical/Clinical/... Exam 0
6 Final Oral Exam 0
7 Assignments / Project /Portfolio/ Logbook 8,9 20 20%

6- Learning Resources and Supportive Facilities *

The main (essential)
reference

(must be written in full 1-  Erwin Kreyszig, Advanced Engineering Mathematics, Tenth
according to the Edition, JOHN WILEY & SONS, INC.
scientific
documentation
Learnin method) _ _ _ _ _
regiurcegs 1- Erwin Kreyszig, Advanced Engineering Mathematics
2- Advanced Calculus Theory and Practice, John Petrovic
(books,
scientific 2020
3- Advanced Calculus Fundamentals of Mathematics, Carlos
references,
etc.) * Polanco
' Other References 4- Advanced Engineering Mathematics by H. K. Dass.
5- Advanced Engineering Mathematics by K. A. Stroud
and J. Booth, Fourth Ddition.
6- Calculus 111 Jerald Marsden and Alan Weinstein, Springer-

Verlag 1985, Second Ddition.
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Electronic Sources
(Links must be
added)

https://math.fandom.com/wiki/Hypermathematics

https://github.com/AlexCharlton/hypermath

https://www.britannica.com/science/mathematics

https://www.khanacademy.org/math

https://animated-mathematics.net/

Learning Platforms
(Links must be
added)

EKB- Microsoft office

Devices/Instruments

Supportive S

facilities & = Db

equipment Programs MATLAB
for Skill Labs/
teaching Simulators
and Virtual Labs
learning * Other (to be
mentioned)

Course Coordinator Program Coordinator
Name Dr Mahmoud Abu Zeid Prof. Ahmed Abd El-Gafar
- 7
Signature Matmoud Abu Zeid J% )

Page 5 of 5



https://math.fandom.com/wiki/Hypermathematics
https://github.com/AlexCharlton/hypermath
https://www.britannica.com/science/mathematics
https://www.khanacademy.org/math
https://animated-mathematics.net/

Higher Technological Institute (HTI) — 10t of Ramadan City S,
K X
e . < L
Course Specification ke
1. Basic information:
Course Title (according to the bylaw): Numerical Method
Course Code (according to the bylaw): MTH 103
Department/s that participated in the
teaching: BASIC SCIENCES
Theoretical | Practical O”“?r Total
Total number of credit hours of the course: (specify)
(according to the bylaw)
2 2 4
Course Type: Compulsory
The level to which the course was SOPHOMORE

introduced:

Academic Program:

ALL ENGINEERING PROGRAMS

Institute:

Higher Technological Institute

Name of Course Coordinator:

Dr. Safinaz Ahmed

Course Specification Approval
(Attach the decision/minutes of the department
/committee/council ....)

The division council minute of department

Course Specification Approval Date:

7126/2025

2. Course Overview (Brief summary of scientific content):

Solutions of nonlinear equations in one Variable(The Bisection Algorithm, Fixed point Iteration - The
Newton- Raphson Method- Secant method- Error Analysis for Iterative Methods - Interpolation and
polynomial Approximation (The Taylor Polynomials, Lagrange Polynomials) - Divided Differences-
curve fitting - Numerical Differentiation - Numerical Integration( Romberg Integration, trapezoidal rule,
Simpson rule) - Initial value problems for Ordinary Differential Equations(Elementary Theory of Initial
Value problems, Euler's Method) - Improved Euler method, Rung-Kutta method- Numerical solutions of

partial differential equation
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3. Course Learning Outcomes CLOS :

Matrix of course learning outcomes CLOs with program outcomes POs (NARS/ARS).

Program Outcomes (NARS/ARS)

(according to the matrix in the program specs) Course Learning Outcomes

Upon completion of the course, the student will be

Al, AS, A10 able to:
Code Text Code Text
Apply engineering design processes LO1 Define Mathematical Preliminaries.
to produce cost-effective solutions Describe the nonlinear equation in one
that meet specified needs with LO?2 _
consideration for global, cultural, variable.

Al social, economic, environmental,

ethical and other aspects as Apply the definition of interpolation data

appropriate to the discipline and LO3 points to solve problems.
within the principles and contexts of
sustainable design and development LO4 Explain the curve fitting
Calculate mathematical results using
LO5 numerical integration and differentiation
Practice research techniques and methods.
A5 methods of investigation as an
inherent part of learning Justify the initial value problems for
LO6 . L . .
ordinary and partial differential equations
Solve problems of ordinary and partial
LO7 differential equations
Acquire and apply new Interpret graphically the initial value
knowledge, and practice self, Log | Problems for ordinary and partial
A10 | lifelong and other learning differential equations.
strategies. _ :
Model various mathematical problems
LO9 numerically, including interpolation,
integration, and differential equations.
LO10 Work under stress as leader of teamwork.
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4. Course Teaching and Learning Methods:

Direct Information
Instruction Indirect Instruction Technology-
Assisted Learning
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Course Schedule:

Total Expected number of the Learning Hours

Week Scientific content of the course Weekl _

No. (Course Topics) Hourg’ Theorr?_tlcal Training

(i?:f[:u :,23) Tutorial Lab / Practical
Mathematical Preliminaries

1 (Review of calculus, Round off 4 2 2 0
Errors and computer Arithmetic

2 Taylor series 4 2 2 0
Solutions of nonlinear equations

3 in one Variable (The Bisection 4 2 2 0
Algorithm

4 The Newton- Raphson Method, 4 9 9 0
False method.

Interpolation and polynomial

5 Approximation (The Newton 4 5 2 0
forward, Lagrange Polynomials,
Newton Divided Differences)

6 Fitting _Curve _(Stralght line, 4 5 9 0
Exponential function)

7 Revision and Mid Exam
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Fitting the rational function, and spiel
8 . 4 2
function
Numerical Integration
9 : . 4 2
(trapezoidal rule, Simpson rule
10 Numerical Differentiation. 4 2
11 Initial value problems for Ordinary 4 2
Differential Equations
12 (Elementary Theory of Initial Value 4 2
problems, Euler's Method)
Improved Euler method, Rung-Kutta
13 method. 4 2
14 the initial value problems for 4 2
partial differential equations
15,16 Final Exam.
5- Methods of students’ assessment:
Assessment Percentage
No. Assessment Methods * Timing LS of
(Week Scores total course
Number) Marks
1 | Exam 1 written (Semester work) 3 10 10%
2 Exam 2 written (Semester work) 12 10 10%
3 | Midterm exam 7 20 20 %
4 | Final Written Exam 15, 16 40 40 %
7 | Assignments 13,14 20 20%

6- Learning Resources and Supportive Facilities *

The main 1. Erwin Kreyszig, Advanced Engineering Mathematics, Tenth
(essential) Edition, NewYork : Wiley, 2011.
Learning “(ar‘;el:;”g: 2. Steven C. Chapra, Raymond, P. Canal, Numerical Methods for
resources | \yiten in ful Engineers, 4 Th, McGraw-Hill Educa}tion, New York, 2015.
(books, according to 3. James F. Epperson, An Introduction to Numerical Methods for
scientific e eEETie Engineers and Scientists, Thrid Hill Education, New York, 2021
references, | documentation 4. Mikki  Jaramillo, Numerical Methods for Differential
etc.) * method) Equations
Electronic e https://math.fandom.com/wiki/Hypermathematics
Sources e https://github.com/AlexCharlton/hypermath
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https://math.fandom.com/wiki/Hypermathematics
https://github.com/AlexCharlton/hypermath

(Links must be e https://www.britannica.com/science/mathematics
added) « https://www.khanacademy.org/math
e https://animated-mathematics.net/
Learning
(Lizgfr?w:gtsb . EKB - Microsoft office
added)

Course Coordinator

Program Coordinator

Name Dr. Safinaz Ahmed Prof. Ahmed Abd El-Gafar
) . ' 7
Signature Safinaz _/% )
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Higher Technological Institute (HTI) — 10t of Ramadan City §,,,
L R
Course Specification ke
1. Basic information:
Course Title (according to the bylaw): Modern Physics
Course Code (according to the bylaw): PHY 101
Department/s that participated in the
teaching: BASIC SCIENCES
. . Theoretical | Practical O”“?r Total
Total number of credit hours of the course: (specify)
(according to the bylaw)
2 2 4
Course Type: Elective
The level to which the course was SOPHOMORE

introduced:

Academic Program:

ALL ENGINEERING PROGRAMS

Institute:

Higher Technological Institute

Name of Course Coordinator:

Asst. Prof. Mohamad Abd El-Aziz

Course Specification Approval
(Attach the decision/minutes of the department
/committee/council ....)

The division council minute of department

Course Specification Approval Date:

7126/2025

2. Course Overview (Brief summary of scientific content):

The modern Physics course is a fundamental course for diploma level students. After completion of this
course, the students should have the knowledge and skills that enable them to recognize some of the light
wave’s phenomena e.g., interference and diffraction and enumerate the methods of polarization. In addition,
they will utilize the fundamentals of photons theory of light to explain some of the quantized phenomena
such as photoelectric effect and Compton effect. Also, they will employ the Bohr rules to solve and analyze

the energy levels of hydrogen atom. Moreover, they study the basics of nuclear physics.
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3. Course Learning Outcomes CLOS :

Matrix of course learning outcomes CLOs with program outcomes POs (NARS/ARS).

Program Outcomes (NARS)
(according to the matrix in the program Course Learning Outcomes
specs)
A Upon completion of the course, the student will be
able to:
Code Text Code Text
Enumerate the fundamental physical
LO1 .
R ) - : | concepts and rules covered in the course.
ecognize, articulate, and resolve )

intricate engineering challenges | LO2 It:hormlljllatt)e the physical laws that related to

Al through the application of € Sylfabus course.
engineering principles, Derive the fundamental principles of
fundamental sciences, and | LO3 | contemporary and quantum physics
mathematics. pertinent to this course.

LO4 | Discuss the course's issues.
Develop and execute pertinent
experiments and/or simulations,

A2 appraise and review outcomes, Utilize simulation software to effectively
and provide statistical analyses | LO5 | demonstrate various experiments virtually.
along with objective engineering
judgment to assess the findings.

E?t%?golgesiggmh ;trat?/%ff al;ci Write scientific reports based on the

A5 |. ClOI0QIES, LO6 | foundational concepts outlined in the
investigative approaches, as an
X . course syllabus.
integral part of learning.

Effectively collaborate with teams
composed of individuals from Develop the capacity for collaborative

AT . LO7
diverse cultural backgrounds and teamwork
academic disciplines.

Apply coeval tools to communicate .
A8 | with a diverse audience in writing, | LO8 _Conv_ey the acquired k_nowledge verbally,
. in written form, and visually.
verbally, and graphically.
Attain and implement novel
knowledge while employing self- Acquire the capacity for autonomous

Al10 | . . . LO9 S S ) . ;
directed, lifelong, and alternative learning in application engineering physics.
learning methodologies.
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4. Course Teaching and Learning Methods:

Direct Information
: Indirect Instruction Technology-
Instruction . .
Assisted Learning
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Course Schedule:
Total Expected number of the Learning Hours
Week Scientific content of the course Weekl : —
No. (Course Topics) . rsy Theoretical Training
teaching i i
(lectures) Tutorial Lab / Practical
1 Theories of light - energy of light 4 ) ) 0
waves.
” Light pressure- Interference- 4 ) ) 0
Young's experiment
3 Interferlenc_e of thin film— 4 ) ) 0
Newton's rings
4 Michelson interferometer 4 ) ) 0
Diffraction — rectangle single,
5 . o . 4 2 2 0
circular slit diffraction
Diffraction from a double slit -
6 . . . 4 2 2 0
diffraction grating
7 Revision and Mid Exam
Introduction of polarization-
8 o 4 2 2 0
methods of polarization
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Photon and  photoelectric

9 effect-Compton effect- black 4 2 2 0
body radiation

10 Atomic  structure-  Bohr's 4 ) ) 0
model of hydrogen atom

1 Spectrur_n of (H) & hydrogenic 4 ) ) 0
and mesic atom

12 The__ nuplegr terminology-nuclear 4 ) ) 0
radii- binding energy
Nuclear models- nuclear energy level- the

13 nuclear force 4 2 2 0
Radioactive decay - decay

14 | process- radioactive dating — 4 2 2 0
radioactive dosimeter

15,16 Final Exam.

5- Methods of students’ assessment:

Assessment Percentage
Timing Marks/ of
No. Assessment Methods (Week Scores total course
Number) Marks
1 | Exam 1 written (Semester work) 2 10 10%
2 | Exam 2 written (Semester work) 4 10 10%
3 | Midterm exam 7 20 20 %
4 | Final Written Exam 15, 16 40 40 %
5 | Assignments / Project /Portfolio/ 9 20 20%
Logbook

6- Learning Resources and Supportive Facilities *

Learning
resources (books,
scientific
references, etc.)

The main (essential)
references

1- D. Halliday, R. Resnick, and J. Walker,
Fundamentals of Physics, 12th ed. Wiley,
2022.

2- Raymond A. Serway, Chris Vuille, J. Hughes.
College Physics Global Edition, 11th ed. Cengage
Learning, 2018.

Other References

1- L Lyublinskaya et al., College Physics for AP
Courses OpenStax. XanEdu Publishing Inc,
2022.
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2-  W. Sears Richards, Mark W. Zemansky, and
Hung D. Young, University Physics, 6th
edition, Addison — Wesley 2020

Electronic Sources
(Links must be added)

e http://hyperphysics.phy-
astr.gsu.edu/hbase/index.html

e https://www.physicsclassroom.com/

e https://en.wikipedia.org/wiki/Physics

e https://physicsworld.com/

Learning Platforms
(Links must be added)

EKB - Microsoft office

Suppo_rtive Devices/Instruments | Notebook and data show equipped lecture room.
facilities &
equipment for Supplies Whiteboard—whiteboard color pens—eraser
teaching and .
learning Other Scientific Videos
Course Coordinator Program Coordinator
Name Ass. Prof. MOhamA"“SizAbd El- Prof. Ahmed Abd El-Gafar
] ' (7
Signature _/% )
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https://en.wikipedia.org/wiki/Physics
https://physicsworld.com/

Higher Technological Institute (HTI) — 10t of Ramadan City

Course Specification

1. Basic information:

Course Title (according to the bylaw): Computer Programming
Course Code (according to the bylaw): CSC 101
Department/s that participated in the teaching: Mechanical Engineerin
Theoretical | Practical ey Total
Total number of credit hours of the course: (specify)
(according to the bylaw)
1 3 4
Course Type: Compulsory
The level to which the course was introduced: SOPHOMORE
Academic Program: Mechatronics Engineering
Institute: Higher Technological Institute
Name of Course Coordinator: Prof. Dr. AMAL NASSER
Course Specification Approval
(Attach the decision/minutes of the department The division council minute of department
/committee/council ....)
Course Specification Approval Date:

2- Course Qverview (Brief summary of scientific content):

Principles of designing a simple program - The basic ideas of uses of the computer in
programming - The basic ideas of C++ language - How to write a complete program with high

level language C++ - How to design, code,debug, and document program laboratory
assignments - The syntax of writing any program by C++ language

1. Course Learning Qutcomes CLOs :

Matrix of course learning outcomes CLOs with program outcomes POs (NARS).
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Program Outcomes (NARS)
(according to the matrix in the program specs)

Course Learning Outcomes

Upon completion of the course, the student

analytical tools , techniques ,
lequipment , and software
pacakage to design and
[develop mechatronics
systems

LOS

A2,A%,DI1 will be able to:
Code Text Code Text
Simulate and analyzing
Develop and conduct | LO1 [problems using flowchart
appropriate
6 experimentation and/or
simulation, analyze and Develop software experiments
interpret data, assess and | ; > [ solve problems
evaluate findings, and use
statistical analyses and
objective engineering
judgment to draw,
conclusions
Acquire new syntax and writing
Acquire and apply new | LO 3 |more complex computer
knowledge; and practice lexpressions
A9 | self, lifelong and other Apply new knowledge in
learning strategies LO 4 |thinking and solving problems
D1 | Integrate a wide range of Apply C++ programming

concepts, development tools,
and debugging techniques to
design, implement, and
document computer
programs that support the
design and development of
mechatronics systems

2. Course Teaching and Learning Methods:
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Direct Information
Instruction Indirect Instruction Technology-
Assisted Learning
o
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Course Schedule:
Expected number of the
Week Scientific content of the course I;eoetz ; CCETII] Hou_rs_ other
No. (Course Topics) Hour:vv Theore'tlcal Training
teaching Tutorial /Practical
(lectures) CLEAE) Lab
Introduction to computer
language,
' flowcharts. Some 4 ! 3 -
examples. What is a
computer program
Some  examples on -
flowcharts. Creating
simple program that print
, |a message with high 4 I 3
level programming
language. The
Simple C++ Data Type.

Page 3 of 8




Writing a simple code for
some elementary
examples to create a
complete program that
accept input(s) and result
outputs(s).

Writing a complete
program that can
perform

any simple mathematical
operations. Writing

a simple code for some
elementary examples

Decisions: The if
statement. The if — else
statement. The select
statement.

Loops: The for Next
loop. The DO and Loop
Until. The do while loop

Revision and Mid Exam

Examples on loop and
Decisions

Revision

10

Matrices: Inserting an
array. Inserting
Matrices. How to print
arrays.

How to print matrices.
Some examples on arrays
and matrices
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11

Methods:  What  do
methods do? Calling a
method. Some examples
on methods.

12

Methods:  What  do
methods do? Calling a
method. Some examples
on methods

13

Example on the overall
course especially on
function and procedure

14

Lab Exam

15,16

Final Exam.

5- Methods of students’ assessment:
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Assessment Percentage
No. Assessment Methods * Timing UEREY e
(Week Scores total course
Number) Marks
1 Exam 1 written (Semester work or quiz) 2 10 10%
2 Exam 2 written (Semester work or quiz) 4 10 10%
3 Midterm exam 7 30 30 %
4 Final Written Exam 15 30 30 %
5 Final Practical/Clinical/... Exam 9 10 10%
7 Assignments 6 10 10%

6- _Learning Resources and Supportive Facilities *

The main (essential) reference Stroustrup, B. (2019). The C++
. (must be written in full according to | programming language (4th ed.). Addison-
Learning | the scientific documentation method) Wesley
resources
(books, Other References
scientific e ——
ectronic Sources
ref::ir;ies, (Links must be added)
' Learning Platforms .
(LS e e 2ek ) EKB - Microsoft office
e Personal computers or laptops with:
e Minimum 4 GB RAM, dual-core
processor
e Operating system: Windows, Linux,
or macOS
e Data show (projectors) and smartboards
Supportive Devices/Instruments for instructor demonstrations
facilities & )
equipment e External storage devices (USBs) for code
quip g
for backup and transfer
teaching
and e Networked printers for assignments and
learning * reports
¢ Printed lab manuals and C++
programming guides
Supplies . .
PP e Whiteboard markers and flowcharting
sheets for algorithm planning
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e Lab logbooks or notebooks for manual
recording of code outputs

e Backup power supplies (UPS) and power
extension cables

Skill Labs/ Simulators

e Computer Programming Lab equipped
with:

e Individual student terminals or
workstations

e Real-time programming
assignments and code execution
practice

e Simulated environments for:
e Code tracing and logic building

e Algorithm visualization tools (e.g.,
c++ Tutor, )

Virtual Labs

e Integrated Development Environments
(IDEs):

e Code::Blocks
e Dev C+t+

e Microsoft Visual Studio
e Eclipse CDT

e Compilers:

e GCC (GNU Compiler Collection)
e C(lang

o Text Editors:

e Notepad++
e Visual Studio Code

e Version Control:

e Git, GitHub
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Tools and performance profilers

Other (to be mentioned)

Course Coordinator

Program Coordinator

Name

Amal Nasser

Dr. Ahmed Abdalbadia

Signature

Amal Nagger
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Higher Technological Institute (HTI) - 10t of Ramadan City P

Course Specification

1. Basic information:

Course Title (according to the bylaw):

Basics of Materials Science &
Engineering

Course Code (according to the bylaw):

ENG 116

Department/s that participated in the
teaching:

Mechanical Engineering

. Theoretical | Practical Oth?r Total
Total number of credit hours of the course: (specify)
(according to the bylaw)
4 4
Course Type: Compulsory
The level to which the course was SOPHOMORE

introduced:

Academic Program:

Mechatronics Engineering

Institute:

Higher Technological Institute

Name of Course Coordinator:

Assoc. Prof. Dr. Manal Amin

Course Specification Approval
(Attach the decision/minutes of the department
/committee/council ....)

The division council minute of department

Course Specification Approval Date:

8/12/2025

2. Course Overview (Brief summary of scientific content):

Atomic structure of matter, X-ray diffraction, crystallography, solidification, crystalline

imperfections, diffusion, theory of alloys, binary and ternary alloys, iron carbon diagram, TTT

diagrams, heat treatments, deformation and strain hardening , mechanical properties of metals ,

physical properties of materials , corrosion and wear.
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3. Course Learning Outcomes CLOS :

Matrix of course learning outcomes CLOs with program outcomes POs (ARS).

Program Outcomes (ARS)
(according to the matrix in the program

Course Learning Outcomes

solve complex engineering
problems by  applying

Al : :
engineering fundamentals,

specs)
AL&A2&B1&B2 Upon completion of the cour.se, the student will be
able to:
Code Text Code Text
Identify, formulate, and Select_appr_oprlate _materlals based
LO1 on engineering requirements.

Explain different types of bonding
and describe the basic crystal

and/or simulation, analyze
and interpret data, assess,
A2 and evaluate findings, and
use statistical analyses and

objective engineering
judgment to draw
conclusions.

basic science and | LO2 ) i )
mathematics. structures in metallic materials.
Develop and conduct Develop and running experiments
appropriate experimentation LO3 for identifying the structure of

materials, alloys, and their phase
transition behavior.

Solve problems related to crystal
structures, diffusion processes, and
LO4 phase diagrams as applications of
materials science.

Model, analyze and design
physical systems applicable
to the specific discipline by
applying the concepts of:
Thermodynamics, Heat
Transfer, Fluid Mechanics,
solid Mechanics, Material
Processing, Material
Properties, Measurements,
Instrumentation, Control
Theory and Systems,
Mechanical Design and
Analysis, Dynamics and
Vibrations.

B1l

Investigate conventional and
advanced technologies for improving

LO5 : .
the mechanical properties of metals.
Analyze diffusion processes,
imperfections in solids, solidification,
LO6 and phase diagrams of engineering

materials, and relate them to basic
properties and applications.
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B2

Plan, manage and carry out
designs  of  mechanical
systems and machine
elements using appropriate
materials both traditional
means and computer-aided
tools and software
contemporary to the
mechanical engineering field.

LO7

Identify different types of materials
and evaluating their applications
based on  structure—properties
relationships.

4. Course Teaching and Learning Methods:

Direct Information
Instructio | Indirect Instruction Technology-
n Assisted Learning
o
= =4 £ < o g
= c o c
g g’ % > § 8 c g ? E % 2 o -g
Q = (O] — +— +—
0 = s o] | (7} o = = @® o Qo c =
s (s (s (28| c|a|8|s|s |21 |5 |5 |2
© = n i © 3 3 = e S o
8 |z | (S |8 |23 =2 |2 |22 ]|S8|H"
“ |5 |3 |3 |S|lels|a|2|? |z |3 |8 |s |[u|=
5 n (] < LL (7p] (] =] —_
= & = o & 2 £ <
= 2 ° | x A
o o
Course Schedule:
Total Expected number of the Learning Hours
Week Scientific content of the course Weekl _
No. (Course Topics) eeK’y | Theoretical Training
Hours | teaching ~otoral | 7Practica Other
(lectures) Lab
Introduction of Mechanical
Properties of metals
1 P! tals 4 1 5 1 ]
physical properties of
materials
2 Interatomic Bonding 4 1 2 1
Atomic structure (Atomic 4 1 2 -
3 1
structure of matter).
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4 Atomic structure (Atomic 4 1 1 -
structure of matter).
Atomic structure 4 1 -
5 1
(crystallography)
5 Atomic structure (X-ray 4 1 1 -
diffraction).
7 Revision and Mid Exam
Diffusion in engineering -
e Materials. 4 1 1
Solidification of  metallic -
. Materials 4 1 1
10 | Crystalline imperfections 4 1 1 )
Diffusion in  engineering -
11 Materials 4 1 1
Phase Diagram (theory of -
12 | alloys, binary and ternary 4 1 1
alloys
Iron carbon diagram, TTT -
13 dlagrams_, heat treatments, 4 1 1
deformation and  strain
hardening)
14 | Corrosion and Wear 4 1 1 )
15,16 Final Exam.
Experiment Topics: (If any)
Serial Experiment
1 Prepare and Examine Microstructures using Optical Microscopy
— To study solidification processes and crystalline imperfections.
Heat Treatment of Metal Samples
2 — Including annealing, quenching, and tempering to understand phase transformations using the iron-
carbon diagram and TTT curves.
3 Compare Microstructures Before and After Heat Treatment
— To observe changes in phases and properties due to thermal processes.

5- Methods of students’ assessment:

No.

Assessment Methods *

Assessment
Timing

Marks/
Scores

Percentage
of
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(Week total course
Number) Marks
1 | Exam 1 written (Semester work) 6 10 10%
2 | Exam 2 written (Semester work) 9 10 10%
3 | Midterm exam 7 20 20 %
4 | Final Written Exam 15, 16 40 40 %
7 Assignments / Project /Portfolio/ Logbook | According 20 20 %
to schedule
6- Learning Resources and Supportive Facilities *
The main (essential) reference Callister, William D. Materials Science and
(must be written in full according to | Engineering: An Introduction. John Wiley
. the scientific documentation method) &amp; Sons Australia, Ltd, 2021,
Learning — h : —;
resources - L.Francisc: “Materials Processing”,
(books, 2015.
Sfc'ent'flc Other References William F. Smith, “Principles of materials
re gigr;ies, science and engineering "; McGraw-Hill,
' Third Edition, 1996.
Learning Platforms : :
LTS TS 872 £ i) EKB - Microsoft office
Supportive Devicesfinstruments Optical Microscope-Polishing device -
facilities & Heat treatment furnace-Wear device
equipment Supplies NON
for Electronic Programs NON
teaching Skill Labs/ Simulators NON
an_d Virtual Labs NON
learning * Other (to be mentioned) NON
Course Coordinator Program Coordinator
Name Assoc. Prof. Dr. Manal Amin Dr. Ahmed Abd-ELDbadei
Signature P Z{AJ/WM
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Higher Technological Institute (HTI) — 10t of Ramadan City

Course Specification

1. Basic information:

Course Title (according to the bylaw):

Engineering Mechanics (3)

Course Code (according to the bylaw):

ENG 101
Department/s that participated in the
teaching: Mechanical Engineering
. . Other
Theoretical | Practical ; Total
Total number of credit hours of the course: eoretical | Tracticd | (specify) ot
(according to the bylaw)
4 0 4
Course Type: Compulsory
The level to which the course was SOPHOMORE

introduced:

Academic Program:

Mechatronics Engineering

Institute:

Higher Technological Institute

Name of Course Coordinator:

Dr. Gamal Nada

Course Specification Approval
(Attach the decision/minutes of the department
/committee/council ....)

The division council minute of department

Course Specification Approval Date:

8/12/2025

2. Course Overview (Brief summary of scientific content):

Kinematics of rigid bodies in plane motion: Translation motion, rotation about fixed axis and
general plane motion - Geometrical properties of rigid body; center of gravity and mass moment
of inertia - Kinetics of rigid body in translation, rotation and general plane motion (equation of
motion based on Newton's second law, work, energy and momentum).

3. Course Learning Outcomes CLOs :
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Matrix of course learning outcomes CLOs with program outcomes POs (ARS).

Program Outcomes (ARS)

(according to the matrix in the program specs)

Course Learning Outcomes

(Al & A3& B1)

Upon completion of the course, the student
will be able to:

Code

Text

Code Text

Identify, formulate, and solve
complex engineering problems

Identify the different types of plane
motion of rigid bodies (translation,

LO1 rotation or general plane motion)
Formulate the equations of
LO? kinematics of rotation motion of

rigid body.

Solve problems of kinematics of
LO3 | general plane motion of rigid body.

environmental, ethical and
other aspects as appropriate to
the discipline and within the
principles and contexts of
sustainable design and
development.

Al | by applying engineering
fundamentals, basic science and - - -
mathematics. Ider_1t!fy the_ geometrical properties
LO4 | of rigid bodies.
Formulate the equations of Kinetics
LOS5 | of plane motion of rigid body.
Solve problems of kinetics of plane
LO6 | motion of rigid body (translation,
rotation, or general).
Apply  engineering  design
processes to produce cost-
effective solutions that meet
specified needs with
consideration for global, Relate between the motions of the
A3 cultural, social, economic, LO7 bodies to obtaining the requirements

for a certain dynamic design.
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Bl

Model, analyze and design physical
systems applicable to the specific
discipline by applying the concepts of:
Thermodynamics, Heat Transfer,
Fluid Mechanics, solid Mechanics,
Material Processing, Material
Properties, Measurements,
Instrumentation, Control Theory and
Systems, Mechanical Design and
Analysis, Dynamics and Vibrations.

Investigate the given system
(mechanism) by applying the laws of
LO8 | solid mechanics, material properties
and laws of dynamics.

4. Course Teaching and Learning Methods:

Direct Information
Instruction Indirect Instruction Technology-
Assisted Learning
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Course Schedule:

Expected number of the
Week Scientific content of the course V?/—OIE: _ Learning Hours th
No. (Course Topics) CeKY | Theoretical Training other
Hours | teaching /Practical
Tutorial ractica
(lectures) Lab
-Introduction to the dynamics
of rigid body.
1 - Kinematics of rotation of 4 2 2 )
rigid body.
5 - Motlt_)n of_ a pointon a 4 9 9
rotating rigid body.
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- Problems
- Problems, continued
3 | - Kinematics of general plane 4 2
motion of rigid body
- Problems
- Kinematics of general plane
4 motion of rigid body, 4 2
rolling without slipping (or
without sliding)
- Kinematics of general plane
5 motion of rigid body, rolling 4 9
with slipping or with sliding
- Problems
- Geometrical properties of
rigid body: mass center of
6 simple body 4 2
- Mass center of composite
body
7 Revision and Mid Exam
- Mass moment of inertia for
8 simple and composite body 4 2 -
- Problems
- Kinetics of general plane
9 motion of rigid body, 4 2 -
General approach
- Kinetics of translation of
10 rigid body 4 2 -
- Problems
- Problems, continued
11 | - Kinetics of rotation of rigid 4 2 -
body, centroidal rotation
- Problems
1o | - Kinetics of rotation of rigid | 5 i
body, non-centroidal
rotation
- Problems
- Kinetics of general plane
13 motion of rigid body 4 2 i
14 |- Problems 4 2 -
- Revision
15,16 Final Exam.
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5- Methods of students’ assessment:

Assessment Percentage
* Timing MarkS/ Of
No. Assessment Methods
(Week Scores total course
Number) Marks
1 | Exam 1 written (Semester work or quiz) 5 10 10 %
2 Midterm exam 7 20 20 %
3 | Exam 2 written (Semester work or quiz) 10 10 10 %
4 | Final Written Exam 15, 16 40 40 %
5 | Assignments / Sheets Through 10 10 %
Semester
6 In-Class questions Through 10 10 %
Semester

6- Learning Resources and Supportive Facilities *

The main (essential) reference R. C. Hibbler "Engineering Mechanics:
_ (must be written in full according to | Dynamics", 15th Edition, Published by
Learning | the scientific documentation method) Pearson, 2021.
resources -Andrew Pytel and Jaan Kitselas
(books, NE : . inan gth
o Engineering Mechanics: Dynamics", 4
scientific Edition, Published by CL Engineerin
references, Other References U y 9 9,
etc.) * 2016
-Course Notes available as softcopy on
Microsoft teams
Supportive Devices/Instruments Data-show and laptop.
facilities & . -
: Supplies White board
equipment _ .
for Electronic Programs Microsoft teams
teaching
and Other (to be mentioned) Library
learning *
Course Coordinator Program Coordinator
Name IDr. Gamal Nada Dr. Ahmed Abdalbadia
Signature o Z-,—m/qﬂf -k 5/&///(49/(_?7
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Higher Technological Institute (HTI) — 10t of Ramadan City

Course Specification

1. Basic information:

Course Title (according to the bylaw):

Circuits theory

Course Code (according to the bylaw):

MTE 111

Department/s that participated in the
teaching: Mechanical Engineering

. . Other
Total number of credit hours of the course: Theoretical | Practical (specify) Total
(according to the bylaw)

3 1 4

Course Type: Compulsory
The level to which the course was SOPHOMORE

introduced:

Academic Program:

Mechatronics Engineering

Institute:

Higher Technological Institute

Name of Course Coordinator:

Dr. Ahmed Abu EIl -FADI

Course Specification Approval
(Attach the decision/minutes of the department
/committee/council ....)

The division council minute of department

Course Specification Approval Date:

8/12/2025

2. Course Overview (Brief summary of scientific content):

Fundamental laws, direct current, networks analysis, electrical and magnetic fields, induction

andflow laws, field parameters and interactions, alternating current, single and multi-phase

systems.
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3. Course Learning Outcomes CLOS :

Matrix of course learning outcomes CLOs with program outcomes POs (ARS).

Program Outcomes (ARS :
(according tg the matrix in the |c()rogra2n specs) Sl LeeLning CUliselmes
Upon completion of the course, the student
A2&D2&D3 e will be able to:
Code Text Code Text
Develop_ and . condyct Identify fundamental laws and direct
appropriate  experimentation | | 59 | cyrrent by conducting sample
and/or simulation, analyze and ciruits.
interpret data, assess and
A2 [evaluate findings, and use Analyze electrical circuits
statistical analyses and objective | LO2
engineering judgment to draw Develop field parameters and
conclusions. LO 3 | interactions.
Design, model and analyze an LO4 Model single and multi- phase
electrical/electronic/digital/mec systems.
hatronics system or component
D2 | for a specific application; and
identify the tools required to | LO5 | Calculate alternatingcurrent.
optimize this design
Plan, manage, and implement Determine induction and
designs  of  mechatronics | LO6 | flow laws.
systems, subsystems, modules,
D3 and machine elements based on
traditional and contemporary Compare between single and multi-
technological, professional, and | LO 7 | phase systems in alternating current
computer-aided tools. systems.

4. Course Teaching and Learning Methods:

Direct
Instruction

Indirect Instruction

Information
Technology-
Assisted Learning
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Course Schedule:
v Expected number of the Learning
€ o Hours
e/ Scientific content of the Total -
K course Weekly | Theoretica il other
N (Course Topics) Hours | | teaching . / Practical
. (lectures) Tutorial Lab
Basic  concepts  of 4 1 2 1 -
electric circuits
Circuit elements, 4 1 2 1 -
Ohm’s Law,
Kirchhoff’s law,
dependent and
independent sources
Series, parallel, and 4 1 2 1 -
B | star-delta connections
and transformations.
y Circuit theories: Node 4 1 2 1 -
voltage analysis method
Mesh current analysis 4 1 2 1 -
method, Source
b .
Transformations
(voltage & current)
. Thevenin's  Theorem, 4 1 2 1 -
Norton’s Theorem
7 Revision and Mid Exam
Superposition method; | 4 1 2 1 -
B | Maximum power
transfer

Page 3 of 3




b Capacitors and 4 1 2 1
Inductors
W Introduction to AC 4 1 2 1
b sinusoidal steady state
analysis
A The Phasor 4 1 2 1
" Relationships for The
Basic Circuit Elements,
1 | AC circuit analysis: 4 1 2 1
P | single Phase
1 | Multi-phase systems 4 1 2 1
3
1 | Applications 4 1 2 1
i
0
b
: Final Exam.
0
8
Experiment Topics: (If any)
Serial Experiment
1 Kirchhoff’s Laws verification
2 Node voltage method
3 Mesh current method
4 Thevenin’s Theorem
5- Methods of students’ assessment:
Higher Technological Institute (HTI) — 10t of Ramadan City P S
)
L, cwbioh
Course Specification ::’J:it’/

1. Basic information:

ourse Title (according to the bylaw):

Circuits theory

ourse Code (according to the bylaw):

MTE 111

epartment/s that participated in the
raching:

Mechanical Engineering

otal number of credit hours of the course:

Theoretical

Practical Other Total

(specify)
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(according to the bylaw)

3 1 4
Course Type: Compulsory
The level to which the course was
introduced: SOPHOMORE

Academic Program:

Mechatronics Engineering

Institute:

Higher Technological Institute

Name of Course Coordinator:

Dr. Ahmed Abu EIl -FADI

Course Specification Approval
(Attach the decision/minutes of the department
/committee/council ....)

The division council minute of department

Course Specification Approval Date: 8/12/2025
Assessment Percentage
Timing MarkS/ of
No. Assessment Methods *
(Week Scores total course
Number) Marks
1 Exam 1 written (Semester work or quiz) 4 10 10%
2 Exam 2 written (Semester work or quiz) 10 10 10%
3 Midterm exam 7 20 20 %
4 | Final Written Exam 15, 16 40 40 %
7 Assignments / Project /Portfolio/ Logbook 12 20 20%0

6- Learning Resources and Supportive Facilities *

The main (essential) reference

WILLIAM H.HAYT,” ENGINEERING

Learning (must be written in full accordin
g to ”
re(EouLces the scientific documentation method) CIRCUIT ANALYSIS”, 2019
0OOKS,
scientific Other References
eierences, Learning Platforms
" YT .
etc.) (Links must be added) EKB - Microsoft office
fSUpIDOI’tiVG Devices/Instruments Non
acilities & .
equipment Su.pp“es Non
- Electronic Programs Non
teaching Skill Labs/ Simulators Non
and Virtual Labs Non
learning * Other (to be mentioned) Non

Course Coordinator

Program Coordinator
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Name

Dr.Ahmed Abu EIl -FADI

Dr. Ahmed Abdalbadia

Signature

Ablimed fadl
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Higher Technological Institute (HTI) — 10t of Ramadan City [»%

Course Specification Srasey

1. Basic information:

Course Title (according to the bylaw): Applied mechanics

Course Code (according to the bylaw): ENG 102

Department/s that participated in the Mechanical Engineering

teaching:
. . Other

Th tical | Practical ; Total
Total number of credit hours of the course: eoretica ractical | (specity) ota
(according to the bylaw)

2 2 -- 4

Course Type: Compulsory
The level to which the course was
introduced: SOPHOMORE

Academic Program: Mechanical Engineering

Institute: Higher Technological Institute

Name of Course Coordinator: Prof. Iman Nassar

Course Specification Approval
(Attach the decision/minutes of the department The division council minute of department
/committee/council ....)

Course Specification Approval Date: 8/12/2025

2. Course Overview (Brief summary of scientific content):

Deflection of beam, general equations of elasticity leading to solutions for thick and thin
cylindrical structures, Introduction to energy methods of analysis, superposition and dynamic
loading effects. Introduction to instability and buckling, the behavior of thin-walled beams,
struts and columns.
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3. Course Learning Outcomes CLOS :

Matrix of course learning outcomes CLOs with program outcomes POs (NARS).

I?rogram Out_co_mes (INARS) Course Learning Outcomes

(according to the matrix in the program specs)

(AL, A2) Upon completio_n of the cour.se, the student
will be able to:

Code Text Code Text

Solve internal force problems in
LO1 statically determinate and
indeterminate beams using
fundamental engineering principles.
Apply energy-based methods such as
LO2 | virtual work and force method to solve
Identify, formulate, and solve structural mechanics problems.

Al complex engineering problems by Analyze the behavior of thin and thick
applying engineering fundamentals, | LO3 | cylindrical structures under internal
basic science, and mathematics. pressure.

Evaluate the buckling of columns and
LO4 | identify critical loads using theoretical
models.
Analyze the deformation of initially
LOS | curved beams using elasticity and
mechanics principles.
Interpret results of structural analysis
LO6 | techniques and validate with theoretical
models.
Exep:/:rli?r?enatg(tji Oﬁoggg /cgr if)nr?l[lolgﬂ g;e’ LO7 Asses§ Fhe _effects of qunamic loads and
analyze and interpret data, assess, instability in mechanical systems.

A2 and evaluate findings, and use Evaluate stress and strain distribution
statistical analyses and objective | LO8 | in thin-walled structures based on
engineering judgment to draw engineering judgment.
conclusions. Interpret and compare mechanical

LO9 behavior of complex systems using
combined theoretical and applied
methods.
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4. Course Teaching and Learning Methods:

Direct Information
Instruction Indirect Instruction 'I_'echnology-.
Assisted Learning
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Course Schedule:
Expected number of the Learning
Week Scientific content of the course V}-Otﬁ: _ Hours
No. (Course Topics) eexdly Theoretical Training
Hours teaching Tutorial | /Practical
(lectures) Lab
Introduction to Internal Forces in
1 Beams (Support Reactions & Free- 4 2 2
Body Diagrams
Applications and Problems on
2 . 4 2 2
Internal Force Analysis
3 | Energy Methods: Principle of Virtual 4 2 2
Work in Structures
4 Statically Indeterminate Structures: 4 5 5
Force Method (Theory)
5 Statically Indeterminate Structures: 4 5 9
Force Method (Problem Solving)
Mechanics of Thin-Walled Pressure
6 4 2 2
Vessels
7 Revision and Mid Exam
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Stress Analysis in Thick Cylindrical
8 4 2
Structures
Introduction to Initially Curved
9 4 2
Beams
10 Analysis of Curved Beams: Stress 4 5
and Deflection Methods
11 Buckling and Instability of Slender 4 9
Columns
12 Friction Effects in Mechanical 4 9
Systems
13 | Spatial Kinematics of Rigid Bodies 4 2
Gyroscopic Motion: Introduction and
14 . . L 4 2
Engineering Applications
15,16 Final Exam.
5- Methods of students’ assessment:
Assessment Percentage
Timing Marks/ of
No. Assessment Methods *
(Week Scores total course
Number) Marks
1 Exam 1 written (Semester work or quiz) 4 15 15%
2 Exam 2 written (Semester work or quiz) 6 15 15%
3 Midterm exam 7 20 20 %
4 | Final Written Exam 15, 16 40 40 %
5 | Assignments 9 10 10%

6- Learning Resources and Supportive Facilities *

Learning according to the scientific
resources documentation method) _ _
(books Other References Khurmi, R.S.and Gupta, J.K, (2023),"Theory of
scientific Machines", Eurasia pub
: ?
references, Electronic Sources https._//books.qooqle.com.gq/boo_ks.
etc.) * (Links must be added) id=6FZ9UvDgBoMC&printsec=

The main (essential)
reference
(must be written in full

Beer, F.P, (2022)," Mechanics of Material ",
McGraw-HILL Book Co, USA

copyright&redir_esc=y#v=onepage&q&f=false

Learning Platforms
(Links must be added)

EKB - Microsoft office
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https://books.google.com.eg/books

fSU PFQrtiV; Devices/Instruments Data-show and Laptop
e?:]culiglrﬁsent Supplies White board
for Electronic Programs Microsoft teams
teaching Skill Labs/ Simulators NA
and Virtual Labs NA
learning * Other (to be mentioned) NA
Course Coordinator Program Coordinator
Name Prof. Iman Nassar Dr. Mohamed Ashraf
] Ges & ‘ ¢ .
Signature | 7 EME B Gy A 7
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Higher Technological Institute (HTI) — 10t of Ramadan City [,%

Course Specification

1. Basic information:

Course Title (according to the bylaw):

Principles of Design & Manufacturing
Engineering

Course Code (according to the bylaw):

ENG 103

Department/s that participated in the
teaching:

Mechanical Engineering

. Theoretical | Practical Oth(_ar Total
Total number of credit hours of the course: (specify)
(according to the bylaw)
2 1 -- 3
Course Type: Compulsory
The level to which the course was JUNIOR

introduced:

Academic Program:

Mechanical Engineering

Institute:

Higher Technological Institute

Name of Course Coordinator:

Assoc. Prof. Dr. Said Zoalfakar

Course Specification Approval
(Attach the decision/minutes of the department
/committee/council ....)

The division council minute of department

Course Specification Approval Date:

8/12/2025

2. Course Overview (Brief summary of scientific content):

Mechanical components, Motion and power transmission elements, Standard machine elements

(threads, fasteners, locking devices, keys, splines, gears, pulleys, bearings, pipe connections,

etc.), Welding and riveting conventions, Basics of Machine elements design, Stress analysis,

Basic machining processes, Applications of robotics technology.
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3. Course Learning Outcomes CLOS :

Matrix of course learning outcomes CLOs with program outcomes POs (NARS).

Erogram Out_co_mes (NARS) Course Learning Outcomes
(according to the matrix in the program specs)
(ALA2&A3) Upon completiqn of the cour_se, the student
will be able to:
Code Text Code Text
Identify, formulate, and solve Identify standardized and customized
complex engineering problems by | LO1 | machine elements used in mechanical
applying engineering design.
A fundamentals, basic science, and Describe the basic principles of
mathematics. materials science, mechanical strength,
LO2 |and fatigue, and explain common
manufacturing  technologies  for
machine components.
Develop and conduct appropriate Use mathematical modeling and
experimentation and/or | LO3 | SolidWorks software to design
simulation, analyse and interpret mechanical elements.
data, assess, and evaluate findings, Design and select machine elements to
A2 |and use statistical analyses and | LO4 | satisfy the function of the machine for
objective engineering judgment to desired applications.
draw conclusions Analyze and perform  required
LO5 | calculations to select suitable standard
machine components.
Apply engineering design Explain  the  fundamentals  of
processes to produce  cost- engineering technologies and
effective solutions that meet| LO6 techniques in  designing  basic
specified needs with consideration automation and robotic systems.
for global, cultural, social,
A3 ecor_mmic, _ economic,
environmental, ethical and other
aspects as appropriate to the Select ~ appropriate  mechanical
discipline and  within the | LO7 [components using manufacturers’
principles and  contexts  of catalogs to meet design criteria.
sustainable design and
development
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4. Course Teaching and Learning Methods:

Direct Information
Instruction Indirect Instruction Technology-
Assisted Learning
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Course Schedule:

Expected number of the Learning
Week Scientific content of the course V}_:;ﬁ: AEL S
No. (Course Topics) Hoursy Theoretical Training
teaching (lectures) | Tutorial | / Prf;gca'
Material and their properties,
1 . 3 2 1 -
manufacturing technology
2 Modes of fractures 3 2 1 -
3 Failure Theories 3 2 1 -
4 Design of fasteners 3 2 1 -
5 Power screw 3 2 1 -
6 Shaft design 3 2 1 -
7 Revision and Mid Exam
8 Complex stress on the shafts 3 2 1 -
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9 Gear design 3 2 1 -
10 | Gear design 3 2 1 -
11 | Rolling bearings selection 3 2 1 -
12 | Sliding bearing design 3 2 1 -
13 | flat pulley transmission 3 2 1 -
14 | V-belt and pulley transmission 3 2 1 -
15,16 Final Exam.
5- Methods of students’ assessment:
Assessment Percentage
No. Assessment Methods * Timing L) ol
(Week Scores total course
Number) Marks
1 Exam 1 written (Semester work or quiz) 6 5 5%
2 | Exam 2 written (Semester work or quiz) 10 5 5%
3 Midterm exam 7 20 20 %
4 | Final Written Exam 15, 16 40 40 %
5 Final Practical/Clinical/... Exam -- -- --
6 Final Oral Exam -- -- --
7 Assignments / Project /Portfolio/ Logbook 30 0 30%

6- Learning Resources and Supportive Facilities *

references,

The main (essential) reference

(must be written in full according to
the scientific documentation method)

Khurmi, R. S., and J. K. Gupta. A Textbook
of Machine Design (LPSPE). S. Chand
publishing, 2019.

Learning
resources
(books,
scientific Other References

etc.) *

« Jonathan Wickert, An Introduction to
Mechanical Engineering, CL - Engineering,
2nd' Ed., 2005.

* D.K. Singh, Fundamentals of
Manufacturing Engineering, CRC Press,
2008.

* Robert L Mott, Machine Elements in
Mechanical Design, Prentice Hall, 4n' Ed.,
2003.

Electronic Sources
(Links must be added)

NA

Page 4 of 5




Learning Platforms . .
L st e SEiEs) EKB - Microsoft office
Supportive Devices/Instruments Data-show and Laptop
fac'!'t'es & Supplies White board
equipment : .
for Electronic Programs Microsoft teams
teaching Skill Labs/ Simulators NA
and Virtual Labs NA
learning * Other (to be mentioned) NA
Course Coordinator Program Coordinator
Name Assoc. Prof. Dr. Said Zoalfakar Dr. Mohamed Ashraf
2 i
Signature satld Zoalfakar 23
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Higher Technological Institute (HTI) — 10t of Ramadan City

Course Specification

1. Basic information:

Course Title (according to the bylaw):

Principles of Biomedical
Engineering

Course Code (according to the bylaw): MDE 101

Department/s that participated in the

Biomedical Engineering

teaching:

. . Other
Total number of credit hours of the course: Theoretical | Practical (specify) Total
(according to the bylaw)

2 1 3

Course Type: Elective
The level to which the course was
introduced: SOPHOMORE

Academic Program:

ALL ENGINEERING PROGRAMS

Institute:

Higher Technological Institute

Name of Course Coordinator:

Ass. Prof. Amal EL Dosoky

Course Specification Approval
(Attach the decision/minutes of the department
/committee/council ....)

The division council minute of department

Course Specification Approval Date:

8/12/2025

2. Course Overview (Brief summary of scientific content):

History of biomedical engineering, examples of biomedical engineers contributions and
research fields classification of biomedical engineering, the interrelation between systems
and biomedical engineering, examples of physiological systems and medical instruments
— General overview about different biomedical devices and hospital departments from
point of view of device name, function, and its place in the hospital.

3. Course Learning Outcomes CLOS :

Page 1 of 4




Matrix of course learning outcomes CLOs with program outcomes POs (NARS/ARS).

Program Outcomes (NARS/ARS)
(according to the matrix in the program specs)

Course Learning Outcomes

Al, A5, A8, A10

Upon completion of the course, the student will be

able to:
Code Text Code Text
Identify, formulate, and solve
complex engineering problems Supports understanding of how
Al by applying engineering LO1 biomedical devices solve physiological
fundamentals, basic science and problems.
mathematics.
Practice research techniques investigate recent innovations in
A5 and methods of investigation as LO2 biomedical engineering using appropriate
an inherent part of learning. research methods.
: . collaboration to create a presentation on
Cr%mmgg:;caif;ﬁcugﬁgi; LO3 a biomedical engineering topic.
A8 gWIFi)ting —y\;vith - ra}:]ge o demonstrate effective communication
audiences using contemporary LO4 skills through presentations and reports
— on biomedical devices, systems, and
] case studies.
Acqire and apply new LO5 Acquire a knowledge about vital sign and
: Medical device.
knowledge; and practice self,
Al10 lifelong and other learning explore current trends and new
strategies LO6 developments in biomedical engineering
' independently.
4. Course Teaching and Learning Methods:
Direct Information
X Indirect Instruction Technology-
Instruction . .
Assisted Learning
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Course Schedule:

Expected number of the Learning
Week Scientific content of the course VJ:etzll : Hours —
No. (Course Topics) Y| Theoretical Training
Hours teaching _ _
(Iectures) Tutorial Lab / Practical
An overview: general idea about
the concepts of Biomedical
1 : i . o . 3 2 1
Engineering and its applications in
the field.
Introduction to Human anatomy
2 ! 3 2 1
and physiology.
3 Cardiovascular and Respiratory 3 9 1
Systems with Related Devices
4 Nervous and Muscular Systems 3 9 1
with Related Devices
Classification of  Biomedical
5 Engineering and Fields 3 2 1
Introduction to Bio-signal
6 Introduction to Bio-Imaging 3 2 1
7 Revision and Mid Exam
8 Introduction to Bio-Instrument 3 2 1
9 Introduction to Bio-mechanics 3 2 1
10 | Hospitals and its Organization 3 2 1
Hospital Departments and Devices —
1 Part 2 and Quiz 3 2 1
Biomedical Engineering:
12 | Innovations (future trends) and 3 2 1
Opportunities
13 Stu<_jent Presentations / Mini- 3 5 1
Projects
14 Stugient Presentations / Mini- 3 9 1
Projects
15,16 Final Exam.

5- Methods of students’ assessment:
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Assessment Percentage
o Timing MarkS/ of
No. Assessment Methods
(Week Scores total course
Number) Marks
1 | Quiz 11 10 10%
2 | Midterm exam 7 20 20 %
3 | Final Written Exam 15, 16 40 40 %
Across the
. . . term and
B 0
4 | Assignments / Mini-Projects /Sheets According to 30 30%
the schedule

6- Learning Resources and Supportive Facilities *

S.A.BERGER (1996). INT.TO BIOENGINEERING.
The main (essential) reference N.YORK: OXFORD.
Learnin (must be written in full according to
resourcegs the scientific documentation method) ANDREW G. WEBB (2018). PRINCIPLES OF
(books BIOMEDICAL. NEW YORK: CAMBRIDGE
scientifi,c Other References
references, Electronic Sources
etc.) * (Links must be added)
Learning Platforms . .
(Links must be added) EKB - Microsoft office
Supportive Devices/Instruments
faC|I_|t|es & Supplies
equipment .
for Electronic Programs
teaching Skill Labs/ Simulators
and Virtual Labs
learning * Other (to be mentioned)
Course Coordinator Program Coordinator
Name Ass. Prof. Amal EL Dosoky Dr. Ghada Karim

Signature Z/'[? 7) 8
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Higher Technological Institute (HTI) — 10t of Ramadan City L

Course Specification

1. Basic information:

Course Title (according to the bylaw):

Monitoring & Quality control systems

Course Code (according to the bylaw):

MNG 101

Department/s that participated in the
teaching:

Mechanical Engineering

. . Other
. Th tical | Practical . Total
Total number of credit hours of the course: eoretica ractical | (specity) o
(according to the bylaw)
1 - -- 1
Course Type: Compulsory
The level to which the course was JUNIOR

introduced:

Academic Program:

Mechanical Engineering

Institute:

Higher Technological Institute

Name of Course Coordinator:

Dr.Radwa A. Ghazalla

Course Specification Approval
(Attach the decision/minutes of the department
/committee/council ....)

The division council minute of department

Course Specification Approval Date:

8/12/2025

2. Course Overview (Brief summary of scientific content):

Introduction: history of quality, the dimensions of quality. Quality Control Concepts: quality
assurance, total quality management. Control systems: objectives of control systems, quality
systems, top management communication. Hazard Analysis: high -quality recommendations,
commitment monitoring, follow up Systems, the base line of hazard analysis critical point
(HACCP). Sampling and Inspection: Sample size, sampling error, sampling designs and
inspection, acceptance sampling plans. Quality Control Tools and Techniques: tools for creating
new concepts, tools for organization and analysis of data, tools for determining and solving
problems (Control Charts for Variables - Control Charts for Attributes - PRE - control - analysis
- flow charts). International Standards Accreditation: Accreditation meaning, 1SO requirements
and recommendations, Audit program, Certification body. Analyzing Process Capability:
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Process capability indices, process performance indices.

3. Course Learning Outcomes CLOS :

Matrix of course learning outcomes CLOs with prog

ram outcomes POs (NARS).

Program Outcomes (NARS)
(according to the matrix in the program specs)

Course Learning Outcomes

A4, A8, A9

Upon completion of the course, the student

will be able to:

Code Text Code

Text

Utilize contemporary
technologies, codes of practice and
standards, quality  guidelines,
health and safety requirements,
environmental issues, and risk
management principles.

Al LO1

Apply appropriate statistical methods to
evaluate  operational or quality
performance according to industry
standards.

Communicate effectively -
graphically, verbally and in
A8 writing — with a range of|LO2
audiences using contemporary
tools.

Optimize the use of graphical data and
visual tools to effectively communicate
performance outcomes.

Use creative, innovative, and
flexible thinking and acquire
A9 entrepreneurial and leadership

LO3

Compare and evaluate different quality
management systems to  support
continuous improvement and
innovation.

skills to anticipate and respond to

new situations LO4

Apply modern quality theories to
optimize resource utilization and
enhance organizational effectiveness.

4. Course Teaching and Learning Methods:

. Information
Direct . .
. Indirect Instruction Technology-
Instruction Assisted Learning
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Course Schedule:

Total Expected number of the Learning Hours
Week Scientific content of the course Weekl _ —
No. (Course Topics) Y | Theoretical Training
Hours teaching _ _
(Iectures) Tutorial Lab / Practical
Introduction, Dimensions,
1 Concepts, Objectives, 2 1 1
Characteristics
5 Leaders of Quality 5 1 1
3 Quality systems, Costs and 9 1 1
measures, Quality assurance
4 Quality Control Tools 2 1 1
5 Total Quality Management 9 1 1
6 Review 2 1 1
7 Revision and Mid Exam
Hazard Analysis 2 1 1
Hazard Analysis 2 1 1
10 Sampling and Inspection 2 1 1
11 Iso Definitions and tools 2 1 1
12 Analyzing Process Capability 2 1 1
13 Case study dl_scgssmn and 5 1 1
submission
14 Review and case study discussion 2 1 1
15,16 Final Exam.
Assessment Percentage
No. Assessment Methods * Timing ALY of
(Week Scores total course
Number) Marks
1 | Exam 1 written (Semester work or quiz) 4 10 10%
2 | Exam 2 written (Semester work or quiz) 12 10 10%
3 | Midterm exam 7 20 20 %
4 | Final Written Exam 15, 16 40 40 %
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5 | Case study

13 10 10%

6 | Assignments / Project /Portfolio/ Logbook

9 10 10%

6- Learning Resources and Supportive Facilities *

The main (essential) reference
(must be written in full according to
the scientific documentation method)

Project Management: a systems approach to
planning, scheduling, and controlling.
Kerzner, Harold. (2020).

Other References

Montgomery, D. C., "Introduction to
Statistical Quality Control”, 8th Edition,
Wiley, 2020.

Learning -
resources MIT OpenCourseWare — Quality Control
(books, and Process Improvement
scientific https://ocw.mit.edu
references, . ISO Official Website (Standards &
etc.) * (Lir?lfs rrgEIS(t: b eo ;;(Qiz) Certification) https://www.iso.org
NIST — Process Capability & Quality
Metrics https://www.nist.qov/services-
resources/software/process-capability-
analysis
Learning Platforms . .
(I EKB - Microsoft office
Supportive Devices/Instruments Data Show
L?qcu”iglr?]serﬁ Supplies N/A
- Electronic Programs MS-Teams
teaching Skill Labs/ Simulators N/A
and Virtual Labs N/A
learning * Other (to be mentioned) N/A
Course Coordinator Program Coordinator
Name Dr. Radwa A. Ghazalla Dr. Mohamed Ashraf
. y v £ e
Signature A7 §e% h%}j
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Higher Technological Institute (HTI) - 10t of Ramadan City &

Course Specification

1. Basic information:

Course Title (according to the bylaw):

Principles of Mechatronics
Engineering

Course Code (according to the bylaw):

MTE 101

Department/s that participated in the
teaching:

Mechanical Engineering

. . Other
Total number of credit hours of the course: Theoretical | Practical (specify) Total
(according to the bylaw)
3 1
Course Type: Elective
The level to which the course was SOPHOMORE

introduced:

Academic Program:

Mechatronics Engineering

Institute:

Higher Technological Institute

Name of Course Coordinator:

Dr.Ahmed Abu E| -FADL

Course Specification Approval
(Attach the decision/minutes of the department
/committee/council ....)

The division council minute of department

Course Specification Approval Date:

8/12/2025

2. Course Overview (Brief summary of scientific content):

Definitions of Mechatronics Engineering, Mechatronics Engineer skills & responsibilities. A

typical Mechatronics system (Target system, Sensors, I/O signal conditioning, Control unit,

Actuator, &Monitoring). Methodology of analysis and design of Mechatronics system.

Examples of, sensors, control unit, electro-mechanical and electromagnetic actuators, shape

memory alloys (SMA), artificial muscles using SMA, piezoelectric actuators. Pneumatic
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actuator, electro- Pneumatic systems- Introduction and hands on a software package used in

Mechatronics system analysis and design

3. Course Learning Outcomes CLOs :

Matrix of course learning outcomes CLOs with program outcomes POs (ARS).

Program Outcomes (ARS)
(according to the matrix in the program

Course Learning Outcomes

specs)
A1, A3, A10 Upon completlor_'l of the course, the student
will be able to:
Code Text Code Text

Identify, formulate, and solve
complex engineering problems
A1 | by applying engineering
fundamentals, basic science
and mathematics

Identify principles of any mechatronics
LO1 system ( sensors, 1/O signal
conditioning, Control unit, Actuator).

Identify methodology of analysis .
LO2 Of mechatronics system

Apply engineering design
processes to produce cost-
effective solutions thatmeet
specified needs with
consideration  for  global,
cultural, social, economic,

Design for the needed mechatronics
system,simulation,  materials and
components  selection, mechanical
implementation,control

lifelong and other learning
strategies.

A3 environmental, ethical Lo3 implementation, signalconditioning and
and  other  aspects as interfacing consideration, software
appropriate to the discipline building and full system testing and
and within the  principles tuning.
and contexts of sustainable
design and development.

. Acquire new knowledge for the
Acquire and apply new )
aosledls @l ot mkt structure of elc?ctro-mechanlcal and

A10 ’ ’ LO4 electromagnetic actuators, Shape

memory alloys (SMA), Artificial
muscles using SMA.
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4. Course Teaching and Learning Methods:

Direct Information
Instructio Indirect Instruction Technology-
n Assisted Learning
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Course Schedule:

Total Expected number of the Learning Hours
Week Scientific content of the course Wo Zl x
No. (Course Topics) Hee y Theore.tlcal Training
ours teaching Tutorial |/ Practical Other
(lectures) Lab
1 Definitions of the 4 5 | | LO1
Mechatronics Engineering
5 Mechatronics Engineer skill & 4 5 1 1 LO1
responsibility
A typical Mechatronics system LO2
3 (Target system, Sensors, I/O 4 2 1 1
signal conditioning)
A typical Mechatronics system LO2
4 (Control unit, Actuators, & 4 2 1 1
Monitoring)
5 Methodology of analysis and ) 1 1 LO2
design of Mechatronics system 4
6 Examples of Sensors . 5 | | LO1
7 Revision and Mid Exam
. LO1,
8 Control unit 4 2 1 1 LO3

Page 3 of §




Electro-mechanical  and LO4
9 electromagnetic 2
actuators
10 Shape memory alloys (SMA) ) LO4
11 Artificial muscles using SMA 5 LO4
12 Piezoelectric actuators ) LO4
Pneumatic actuators and electro- L.O4
13 pneumatic systems 2
Introduction and hands on LO3
Software Package used in
14 . . 2
Mechatronics systems analysis
and design
15,16 Final Exam.
Experiment Topics: (If any)
Serial Experiment
1 Connection of mechatronics a system components .
2 Mechanical design for mechatronics system using software program
3 Electrical wiring component with electrical circuits
4 Programming of mechatronics system to acquire the required task.
5- Methods of students’ assessment:
Assessment Percentage
No. Assessment Methods * Timing UELLEY/ of
(Week Scores total course
Number) Marks
1 Exam 1 written (Semester work) ¢ Ve V%
2 Exam 2 written (Semester work) AR Ve V9%
3 Midterm exam 7 20 20 %
4 | Final Written Exam 15, 16 40 40 %
5 Final Practical/Clinical/... Exam 0
6 | Final Oral Exam 0
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7 Assignments / Project /Portfolio/ Logbook | According 20 20%
to schedule

8 Field training 0

9 Other (Mention) 0

6- Learning Resources and Supportive Facilities *

The main (essential) reference W. Bolton; “Mechatronics — Electronic Control
(must be written in full according to Systems in Mechanical & Electrical
the scientific documentation method) Engineering.”, Longman, seventh edition,2019
Learning Alciator & Histand, “Introduction to
resources Mechatronics & Measurements Systems";
(books, Other References McGraw-Hill, Second,
scientific
ref:It'::r)lcies, Electronic Sources
: (Links must be added)
Learning Platforms .
LTS [ B0 5 B Gie) EKB - Microsoft office
SUQl??rtiVG Devices/Instruments Elvis LabVIEW- Breadboard —power
facilities & supply
equipment Supplies NON
for Electronic Programs NON
teaching Skill Labs/ Simulators NON
and Virtual Labs NON
learning * Other (to be mentioned) NON
Course Coordinator Program Coordinator
Name Dr.Ahmed Abu El -FADI Dr.Ahmed Abd El badii
Signature Abmed fade 5”“// L
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Higher Technological Institute (HTI) - 10t of Ramadan City S,

Course Specification

1. Basic information:

Course Title (according to the bylaw):

Electronics

Course Code (according to the bylaw):

MTE 121

Department/s that participated in the
teaching:

Mechanical Engineering

. . Other
Total number of credit hours of the course: Theoretical | Practical (specify) Total
(according to the bylaw)
2 1 3
Course Type: Compulsory
The level to which the course was SOPHOMORE

introduced:

Academic Program:

Mechatronics Engineering

Institute:

Higher Technological Institute

Name of Course Coordinator:

Prof. Mahmoud El-Dabah

Course Specification Approval
(Attach the decision/minutes of the department
/committee/council ....)

The division council minute of department

Course Specification Approval Date:

8/12/2025

2. Course Overview (Brief summary of scientific content):

Introduction - Semiconductor physics as the basis of understanding electronics, Junction diode,

Zener diode Voltage regulator, Optoelectronic diodes, Diode circuits, BJT physics, Common

emitter transistor circuit, BJT switch, Darlington transistor, Phototransistor and Field effect

transistor
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3. Course Learning Outcomes CLOs :

Matrix of course learning outcomes CLOs with program outcomes POs (ARS).

Program Outcomes (ARS)
(according to the matrix in the program Course Learning Outcomes
specs)
A1, A2, D1, D3 Upon completior_r of the cour_se, the student
will be able to:
Code Text Code Text
Identify, formulate, and LO1 Define semiconductor physics as the
solve complex engineering basis for understanding electronics.
problems by applying
A1 engineering fundamentals, Discuss the characteristics and
basic science, and LO2 applications of junction diodes.
mathematics.
Analyze  the operation and
Develop and conduct LO3 applications of Zener diodes.
appropriate experimentation
and/or simulation, analyze
and interpret data, assess
A2 and evaluate findings, and
use st.a tistical analy.s ©s a.nd LO4 Examine voltage regulator.
objective engineering
judgment to draw
conclusions.
Integrate a wide range of Develop optoelectronic diodes and
analytical tools , techniques , LO5 diode-based circuits.
equipment , and software
D1 pacakage to design and Develop knowledge of BJT physics,
develop mechatronics and implementation of common-
systems LO6 emitter transistor circuits, and BJT
switches.
Plan, manage, and Lo7 | Design Darlington transistor
implement designs of configurations.
mechatronics systems,
subsystems, modules, and
D3 machine elements based on Compare the characteristics of
traditional and LOS phototransistors and field-effect
contemporary technological, transistors (FETs).
professional, and computer-
aided tools.
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4. Course Teaching and Learning Methods:

Direct Information
Instructio Indirect Instruction Technology-
n Assisted Learning
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Course Schedule:
Expected number of the Learning Hours
.. Total
Week Scientific content of the course Weekl x
No. (Course Topics) ekt | Theoretical Training
LT teaching . / Practical Other
(lectures) MO Lab
semiconductor physics as the
1 basis of  understanding 4 1 2 1 -
electronics and PN Junction
Junction diode -
2 4 1 2 1
Zener diode -
3 4 1 2 1
Voltage regulator -
4 geree 4 1 2 1
Optoelectronic diodes -
5 p 4 1 2 1
Diode circuits -
6 4 1 2 1
7 Revision and Mid Exam
BJT physics -
8 phy 4 1 2 1
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Common emitter transistor -
9 . 4 1
circuit
10 BJT switch 4 1 -
11 Darlington transistor 4 1 -
12 Phototransistor 4 1 -
Junction Field Effect transistor -
13 4 1
14 MOS-Field effect transistor 4 1 -
15,16 Final Exam.
Experiment Topics: (If any)
Serial Experiment
1 Diode Characteristic
2 HWR
3 FWR
4 Zener
5 BJT Characteristic
6 BJT switch
7 MOSFET
5- Methods of students’ assessment:
Assessment Percentage
No. Assessment Methods * Timing Marks/ i
(Week Scores total course
Number) Marks
1 Exam 1 written (Semester work) ¢ Ve V%
2 Exam 2 written (Semester work) AR Ve V%
3 Midterm exam 7 20 20 %
4 | Final Written Exam 15,16 40 40 %
7 Assignments / Project /Portfolio/ Logbook | According 20 20%
to schedule

6- Learning Resources and Supportive Facilities *
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The main (essential) reference
(must be written in full according to

Adel S. Sedra and Kenneth C.
Smith.,“Microelectronic Circuits”,
Seventh Edition

Floyd, T.L. , “Electronic Devices”,

Learning | the scientific documentation method) :
resources Prentice Hall, 2022.
(books,
scientific A. Prof. Mahmoud El-Dabah, "Electronics";
references, Other References HTL 2024
* 2 .
etc.) Electronic Sources
(Links must be added)
Learning Platforms .
(o i [ Fe e EKB - Microsoft office
Supportive Devices/Instruments BREAD BOARD
zacl::'t:ﬁz :‘t SURPIGS POWER SUPLLY
a fgr Electronic Programs PROTUS
teaching Skill L?bs/ Simulators NON
and Virtual Labs NON
learning * Other (to be mentioned) NON
Course Coordinator Program Coordinator
Name Prof. Mahmoud El-Dabah Dr. Ahmed Abdalbadia
Signature MAHMOUD é/»///“p o
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Higher Technological Institute (HTI) - 10t of Ramadan City (,%

Course Specification

1. Basic information:

Course Title (according to the bylaw):

Computer Aided Mechanical Drafting

Course Code (according to the bylaw):

MTE 127

Department/s that participated in the
teaching:

Mechanical Engineering

. . Other
Total number of credit hours of the course: Theoretical | Practical (specify) Total
(according to the bylaw)
3 3
Course Type: Compulsory
The level to which the course was SOPHOMORE

introduced:

Academic Program:

Mechatronics Engineering

Institute:

Higher Technological Institute

Name of Course Coordinator:

DR.AHMED SHABAN

Course Specification Approval
(Attach the decision/minutes of the department
/committee/council ....)

The division council minute of department

Course Specification Approval Date:

8/12/2025

2. Course Overview (Brief summary of scientific content):

Fits and tolerance, Review of the CADr software used. Use of both hand sketch and
the CADr software for, Construction drawing, working drawing, threads, fasteners, locking
devices, drawing representation of welding, rivets gears, pulleys and bearings- Different types

of keys and splints- Application for Mechatronics.
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3. Course Learning Outcomes CLOs :

Matrix of course learning outcomes CLOs with program outcomes POs (ARS).

Program Outcomes (ARS)
(according to the matrix in the program

specs)

Course Learning Outcomes

A5, A6, A7, A8, B2, D1

Upon completion of the course, the student

will be able to:

Code

Text

Code

Text

A5

Practice research techniques
and methods of investigation
as an inherent part of
learning.

LO1

Investigate standards of fits,
tolerances, and mechanical
components (e.g., gears, pulleys,
bearings) using references and CAD
software in design decisions.

A6

Plan, supervise and monitor
implementation of
engineering projects, taking
into consideration other
trades requirements.

LO2

Develop complete sets of
mechanical working drawings,
including welds, threads, and
fasteners, while considering cross-
disciplinary needs in mechatronics
applications.

A7

Function efficiently as an
individual and as a member
of multi-disciplinary and
multi- cultural teams.

LO3

Collaborate in diverse teams in
production of comprehensive CAD
drafting projects that integrate
locking devices, keys, splines, and
assemblies relevant to
mechatronics systems.

A8

Communicate effectively —
graphically, verbally and in
writing — with a range of
audiences using
contemporary tools.

LO4

Present mechanical drafting work
effectively using both  hand
sketches and CAD software, clearly
communicating  design intent,
assembly details, and standards.

B2

Plan, manage and carry out
designs of  mechanical
systems and machine
elements using appropriate
materials both traditional
means and computer-aided
tools and software
contemporary to the
mechanical engineering field

LOS

Produce technical drawings and
three-dimensional models of
mechanical parts using computer-
aided design tools and software.
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Integrate a wide range of
analytical tools , techniques ,

D1 equipment , and software

pacakage to design and
develop mechatronics
systems

LO6

Utilize CAD software with analytical

design principles to model,
simulate, and document
components and assemblies
essential for mechatronics

applications.

4. Course Teaching and Learning Methods:

Direct Information
Instructio Indirect Instruction Technology-
n Assisted Learning
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Course Schedule:
Expected number of the Learning Hours
Lo Total
Week Scientific content of the course Weekl x
No. (Course Topics) eely | Theoretical Training
Lt teaching . / Practical Other
(lectures) Tutorial Lab
1 Introduction to Mechanical 3 0 3 )
Drafting and Standards 0
2 Review of CAD Software 3 0 3 -
Tools and Interface 0
Sketching Techniques and -
3 Graphic Standards 3 0 0 3
Fits and Tolerances (Types and -
4 o 3 0 3
Applications) 0
5 Drawing Threads, Fasteners, 3 0 3 -
and Locking Devices 0
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Welding Symbols and Rivet -

6 4 3 0
Representation 0

7 Revision and Mid Exam

8 Beapngs, Keys, Gears, and 3 0 0 -
Splines
Assembly Drawings and BOM -

9 . 3 0 0
Preparation

10 Drawmg Review and Error 3 0 0 -
Analysis

11 Collaborative Design Planning 3 0 0 -
and Role Assignments

12 Group Prqect Development 3 0 0 -
and Monitoring
Design Documentation and -

13 Report Writing 3 0 0

14 | Final Project Presentations 3 0 0 )

15,16 Final Exam.
Experiment Topics: (If any)
Serial Experiment

1 CAD Modeling of Fasteners and Locking Devices

2 Create an Assembly Drawing with BOM

3 Technical Drawing Review and Design Correction

4 Fits and Tolerances Application

5 Sectional and Auxiliary Views in CAD

6 Drafting Pulleys and Gear Mechanisms

7 Drawing Representation of Welding and Riveting

8 Reverse Engineering Drafting Exercise

9 Planning a Multi-Part Mechanical System

10 Design Evaluation & Integration in Mechatronics System

5- Methods of students’ assessment:

Assessment Percentage
Timing MarkS/ of
No. Assessment Methods *
(Week Scores total course
Number) Marks
1 Exam 1 written (Semester work) 5 10 10%
2 Exam 2 written (Semester work) 12 10 10%
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3 Midterm exam

7 20 20 %

Final Written Exam

15,16 40 40 %

7 Assignments / Project /Portfolio/ Logbook

1-14 20 20%

6- Learning Resources and Supportive Facilities *

Engineering Drawing and Design (7th
L . The main (essential) reference | Edition, 2020)
] (must be written in full according to | Authors: David A. Madsen & David P.
résources | the scientific documentation method) | Madsen
(books,
scientific
references, Other References
ste.)” Learning Platf
earning Platforms .
(L el e eekled) EKB - Microsoft office
Supportive Devices/Instruments Laptop
facilities & s :
equipment upplies
Py Electronic Programs SolidWorks
teaching Skill L.abs/ Simulators NON
and Virtual Labs NON
learning * Other (to be mentioned) NON
Course Coordinator Program Coordinator
Name Dr. Ahmed Shabban Dr. Ahmed abd el badii
ignature = S =
Signat o i
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Higher Technological Institute (HTI) — 10t of Ramadan City S,
e R
Course Specification ke
1. Basic information:
Course Title (according to the bylaw): Mathematics 4
Course Code (according to the bylaw): MTH 102
Department/s that participated in the
teaching: BASIC SCIENCES
Theoretical | Practical O”“?r Total
Total number of credit hours of the course: (specify)
(according to the bylaw)
2 2 4
Course Type: Compulsory
The level to which the course was SENIOR 2

introduced:

Academic Program:

ALL ENGINEERING PROGRAMS

Institute:

Higher Technological Institute

Name of Course Coordinator:

Dr. Afaf Hatem Syam

Course Specification Approval
(Attach the decision/minutes of the department
/committee/council ....)

The division council minute of department

Course Specification Approval Date:

7126/2025

2. Course Overview (Brief summary of scientific content):

Differential Equation of the first order (Separable differential equations — Homogeneous differential equations —
Exact differential equations — Integrating factor — Linear differential equations) Higher order differential equations
— The differential operators — The complementary solution — Evolution of particular solution (Inverse operator
Lagrange's method Reduction of order — Cauchy Eular Type differential equations) - system of Differential
equations - Special Functions ( Gama — Beta — Lagender- Bessel ) —Laplace Transform — Solution of ordinary

differential equations using Laplace methods.
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3. Course Learning Outcomes CLOS :

Matrix of course learning outcomes CLOs with program outcomes POs (NARS/ARS).

Program Outcomes (NARS/ARS)
(according to the matrix in the program specs)

Course Learning Outcomes

Al, AS, Al10

Upon completion of the course, the student will be

able to:
Code Text Code Text
Apply the the technique which is
LO1 approviate the given problem
Al. Identify, formulate, and solve bp 9 P '
A1 | complex engineering problems by Describe the required conditions for
using differential equations LO2 ] ]
techniques. solving the D.E. by the given method.
LO3 Solve D.E. by available methods.
LO5 Distinguish the type of the given one which
Practice research techniques and with constants or variables coefficients.
A5 methods of investigation as an . . .
inherent part of learning. LO4 Identify the number of solutions according
to the given equation.
Assess the special functions for solving
Acquire and apply new LO6 problems.
A10 :gpc:wledgeaar;g prIaCt'C? self, Access the special functions for solving
Ite E[)ng_ e LO7 some integrations.
strategies.
LO8 Evaluate the laplace transform for solving

engineering problems.
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4. Course Teaching and Learning Methods:

Direct Information
Instruction Indirect Instruction Technology-
Assisted Learning
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Course Schedule:
Expected number of the
Week Scientific content of the course VJ;;E: _Learnmg Hours
No. (Course Topics) Hours%l Theoretical Training
teaching Tutorial | ! Practical
(lectures) Y Lab
1 Types and order of the 4 2 2 0
differential equations (D.Es)
2 First D.Es 4 2 2 0
3 Separation and Homogenous 4 9 9 0
D.Es
4 Exact and not Exact D.Es 4 2 2 0
5 Linear and Bernoulli D.Es 4 2 2 0
6 Homogenous Higher order D.Es 4 2 2 0
7 Revision and Mid Exam
8 Lagrange method for D.Es 4 2 2 0
9 Cau_chy Euler_fo_r D.Es with 4 9 9 0
Variable coefficients
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10 Laplace transform for D.Es 4 2 2 0
11 Gamma function 4 2 2 0
12 Betta function 4 2 2 0
Applications of Gamma function
13 and Betta function 4 2 2 0
14 Lagrange method for D.Es 4 2 2 0
15,16 Final Exam.
5- Methods of students’ assessment:
Assessment Percentage
No. Assessment Methods * Timing L) el
(Week Scores total course
Number) Marks
1 | Exam 1 written (Semester work) 3 10 10%
2 | Exam 2 written (Semester work) 12 10 10%
3 Midterm exam 7 20 20 %
4 | Final Written Exam 15, 16 40 40 %
7 | Assignments 13,14 20 20%

6- Learning Resources and Supportive Facilities *

Learning
resources
(books,
scientific
references,
etc.) *

The main
(essential)
reference
(must be
written in full
according to
the scientific
documentation
method)

1. Schaum's Outline of Differential Equations, 5th
Edition, ISBN:

9781264258826, 2022McGraw Hill.

2. Erwin Kreyszig, Advanced Engineering

Mathematics, Edition 10 (2011), Wiley.

3. Earl W. Swokowski, “Calculus”.

4. Thomas' Calculus: Early Transcendentals

5. Richard Bronson (Author), Gabriel B. Costa,
Schaum's Outline of Differential Equations,
Fifth Edition

6. Erwin Kreyszig, Advanced Engineering
Mathematics

Page 4 of 5



https://www.amazon.com/dp/0134439023?tag=gtorg0f-20&linkCode=ogi&th=1&psc=1
https://www.amazon.com/Richard-Bronson/e/B00JH86PDM/ref=dp_byline_cont_book_1
https://www.amazon.com/s/ref=dp_byline_sr_book_2?ie=UTF8&field-author=Gabriel+B.+Costa&text=Gabriel+B.+Costa&sort=relevancerank&search-alias=books
https://www.google.com/search?sca_esv=570906942&cs=0&sxsrf=AM9HkKlbDeU16qKaFe-MtdEq0iljAhfj-g:1696489117621&q=Schaum%27s+Outline+of+Differential+Equations,+Fifth+Edition&stick=H4sIAAAAAAAAAE1UPWgUQRi9DeS42ySQuyDCibDEwhCU2__dszABc6kMARMEq-V29u9md_ZvJre7Vwr2wcJWsLII2FtY2BlEIUVKEbtYKHaW3unNrNu9nfd973tv9tvW8uZa3-9LUggAqQYikG84Y89zczcm41EkuNnJiIyTGAt2koTnHN9HfRHKIVGVc251XilPrLKcpOU596-RrYthGWkSxSC31ByVHsVOhcrAsVKKqTDFXqgpipXbCy09jGUoUkA8x8aUSVAAdT20F4NUTmFU6tRbcLUBEENIC7GTkroLtNVgAYBiVzIbBkgxQkZosmGg6EVZ4VMca2HpVyUzGyhmlEmZSLOw4yAsIp0KRYaGWa90oouiqmgLrqRKsuFEPivFiFT2oDYz0KaBRU8LUc9wpTMyKsLcyWtZCUCDBWMbmWkWUsFcIS0wPGhSy7kpSmndylYryOJGBqnvzgdQMmAAFlwYzRJNEapLiYJjdrN2keZFpmosPClHamCw2M1UFDXWytcQiQhTsspprIjMQjAI1Anxrf8s2WUEK3Yuy2YF4wnFmeRDC5T15NDG2PeNelQH-45cy1Uox_KUYRUa1swso6dgYAGVQpCpfo7tb9xXbmX96veXjd4l9_zswyX3mePXHyYJdqPqkRuNiOscJ93rfHM42x5Sddd6K3z778coek7UHfIrRy45Tg6S2Y5VXb2r8u0DF9lujg-97i2ef5BEkQvm-9a91tvgO33AXvTn-4fvLW1xm0_k_bcXLz41dzuN2fPx2dFub2u7wzf3EjQax52zXy_vX4hXO9sbfOt4VCZxgqrO8M3d3e83f-xsttuzGgE9_rmz3Thd4p6-e_2-2Wpx6w15qdWYNlZfLQ-OQDA6QbexcHhConHsCokn7P3_UxjSn8IdYX_skUAYOuM5Pm1yfwAIZq5wUAQAAA&sa=X&ved=2ahUKEwiS2d65qt6BAxViSfEDHV6mBxgQ7fAIegUIABDzBQ
https://www.google.com/search?sca_esv=570906942&cs=0&sxsrf=AM9HkKlbDeU16qKaFe-MtdEq0iljAhfj-g:1696489117621&q=Schaum%27s+Outline+of+Differential+Equations,+Fifth+Edition&stick=H4sIAAAAAAAAAE1UPWgUQRi9DeS42ySQuyDCibDEwhCU2__dszABc6kMARMEq-V29u9md_ZvJre7Vwr2wcJWsLII2FtY2BlEIUVKEbtYKHaW3unNrNu9nfd973tv9tvW8uZa3-9LUggAqQYikG84Y89zczcm41EkuNnJiIyTGAt2koTnHN9HfRHKIVGVc251XilPrLKcpOU596-RrYthGWkSxSC31ByVHsVOhcrAsVKKqTDFXqgpipXbCy09jGUoUkA8x8aUSVAAdT20F4NUTmFU6tRbcLUBEENIC7GTkroLtNVgAYBiVzIbBkgxQkZosmGg6EVZ4VMca2HpVyUzGyhmlEmZSLOw4yAsIp0KRYaGWa90oouiqmgLrqRKsuFEPivFiFT2oDYz0KaBRU8LUc9wpTMyKsLcyWtZCUCDBWMbmWkWUsFcIS0wPGhSy7kpSmndylYryOJGBqnvzgdQMmAAFlwYzRJNEapLiYJjdrN2keZFpmosPClHamCw2M1UFDXWytcQiQhTsspprIjMQjAI1Anxrf8s2WUEK3Yuy2YF4wnFmeRDC5T15NDG2PeNelQH-45cy1Uox_KUYRUa1swso6dgYAGVQpCpfo7tb9xXbmX96veXjd4l9_zswyX3mePXHyYJdqPqkRuNiOscJ93rfHM42x5Sddd6K3z778coek7UHfIrRy45Tg6S2Y5VXb2r8u0DF9lujg-97i2ef5BEkQvm-9a91tvgO33AXvTn-4fvLW1xm0_k_bcXLz41dzuN2fPx2dFub2u7wzf3EjQax52zXy_vX4hXO9sbfOt4VCZxgqrO8M3d3e83f-xsttuzGgE9_rmz3Thd4p6-e_2-2Wpx6w15qdWYNlZfLQ-OQDA6QbexcHhConHsCokn7P3_UxjSn8IdYX_skUAYOuM5Pm1yfwAIZq5wUAQAAA&sa=X&ved=2ahUKEwiS2d65qt6BAxViSfEDHV6mBxgQ7fAIegUIABDzBQ

7. Richard Bronson, Schaum's Outline of
Differential Equations

8. Lawrence Perkom ' Differential Equations and
Dynamical Systems', Third Edition

Electronic https://www.cuemath.com/trigonometry/inverse-
Sources trigonometric-functions/
(Links must be https://www.cuemath.com/trigonometry/inverse-
added) trigonometric-functions/
Learning
(Li'; 'l?stfr?]ﬁ:tsb . EKB - Microsoft office
added)
Course Coordinator Program Coordinator
Name Dr. Afaf Hatem Syam Prof. Ahmed Abd El-Gafar

Signature AH Syam /M )
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https://www.cuemath.com/trigonometry/inverse-trigonometric-functions/
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https://www.cuemath.com/trigonometry/inverse-trigonometric-functions/
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Higher Technological Institute (HTI) — 10t of Ramadan City f,%

Course Specification b s i
1. Basic information:
Course Title (according to the bylaw): Mathematical Analysis
Course Code (according to the bylaw): MTH 104
Department/s that participated in the
teaching: BASIC SCIENCES
. . Other
Total number of credit hours of the course: Theoretical | Practical (specify) Total
(according to the bylaw)
2 2 4

Course Type: Elective
The level to which the course was JUNIOR

introduced:

Academic Program:

ALL ENGINEERING PROGRAMS

Institute:

Higher Technological Institute

Name of Course Coordinator:

D. Hanan M. Ahmed

Course Specification Approval
(Attach the decision/minutes of the department
/committee/council ....)

The division council minute of department

Course Specification Approval Date:

7126/2025

2. Course Overview (Brief summary of scientific content):

Complex numbers — Polar form of complex numbers — Powers and roots — Curve and regions in the complex plan
— Complex functions — Polynomials — Exponential function — Trigonometric functions — Hyperbolic function —
Logarithm — General power mapping by special functions- Limits — Continuity - Derivative — Analytic functions —
Cauchy Rieman equations — Harmonic function — Line integral in complex plane — Two integration methods — The
method of use of the path- Cauchy integral theorem — Path independent — Existence of indefinite integral — Cauchy
integral formula — Derivative of analytic function - Practical method of obtaining power series — Uniform
convergence — Laurent series — Application - Zeroes and singularities — Residues — Cauchy residue theorem -

Evolution of real integral.
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3. Course Learning Outcomes CLOS :

Matrix of course learning outcomes CLOs with program outcomes POs (NARS/ARS).

Program Outcomes (NARS/ARS)
(according to the matrix in the program specs)

Course Learning Outcomes

Upon completion of the course, the student will be

AL AZ able to:
Code Text Code Text
Identify the complex numbers and the
Apply engineering design processes LO1 polar form of complex numbers .
to produce cost-effective solutions
that meet specified needs with Formulate the theorems of Limit
consideration for global, cultural, . . .
Ay | social, economic, ~environmental, LO?2 Derivative and analytic Function, also the
ethical and other aspects as elementary functions.
appropriate to the discipline and
within the principles and contexts of Apply Cauchy-Riemann equations and
sustainable design and development. LO3 harmonic functions on complex
functions to the differentiation and the
concept of analytic function
Lo4 Explain the residues of the complex
function with creative thinking in their
applications
Develop and conduct appropriate LO5 Assess issues of the mathemat!cal results
experimentation or simulation Study the concepts of the line integrals
. LOG6 .
,analyze and interpret data , assess and the Cauchy-Riemann formula
A2 and evaluate findings , and use Explain the infinite series in the complex
Statlsltlcal _ana!ySIS and objective LO7 p|ane (power series, Tay|0r‘s series,
engineering judgment to draw Laurent's series).Discuss integrations in
Apply the residues theorem to handle
LO8 . . ..
complex functions with applications.
LO9 Communication skills.
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4. Course Teaching and Learning Methods:

Direct Information
X Indirect Instruction Technology-
Instruction . .
Assisted Learning
= 2 2 < o | 2
o (o2 = = =1 = @© c
sl (818 | |=s|(2 .2 |5 |2|lg|[=]S
8 |s|Efs S22 8|2 |5 |3 | |32 |8 | |¢&
s |2 |2 |8 (a|s |2 (2 |s (8|22 |35 ]|5 |3
= ~ ) © o3 > (== > c o
s [z | |E s |02 |=e|2|e|e|c]|8 |8
“[s5|zs |38 |5 |a]|z s |2 |2 [s [ |=
S |ao |2 s | 2 - 212 | 8 <
= = o 02 &) h
o o
v S R Y R y
Course Schedule:
Expected number of the Learning
Week Scientific content of the course VJOti: _ Hours
No. (Course Topics) €K1y | Theoretical Training
Hours teaching -
Tutorial / Practical
(lectures) Lab
Complex numbers. Polar form of
complex numbers. Powers and
1 : . 4 2 2 -
roots. Curves and regions in the
complex plane
Limit, Derivative,  Analytic
2 Function, Cauchy Riemann 4 2 2 -
Equation, Exponential function
Trigonometric functions,
3 Hyperbolic functions, Logarithm, 4 5 5 i
General power, Mapping by
Special function
Complex functions. Polynomials.
4 Exponential function. 4 2 2 -
Trigonometric functions
Hyperbolic function. Logarithm.
5 General power. Mapping by 4 2 2
special functions
6 Mapping by special functions
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7 Revision and Mid Exam
8 Line integral in the complex
plane. Two integration methods.
Cauchy integral theorem. Path
9 independence.  Existence  of
indefinite integral.
Cauchy integral formulas.
10 Derivative of analytic function.
Power series Taylor series
Practical methods of obtaining
11 power series. Uniform
convergence.
Laurent series, Applications,
12 Zeros and Singularities.
Residues.
13 Cauchy residue theorem.
14 Evaluation of real integrals
15,16 Final Exam.

5- Methods of students’ assessment:

Assessment Percentage
No. Assessment Methods * Timing UL el
(Week Scores total course
Number) Marks
1 Exam 1 written (Semester work) 10
2 Exam 2 written (Semester work) 10
3 | Midterm exam 7 20 20 %
4 | Final Written Exam 15, 16 40 40 %
5 Final Practical/Clinical/... Exam 0
6 Final Oral Exam 0
7 Assignments / Project /Portfolio/ 20
Logbook
8 Field training 0
9 Other (Mention) 0

6- Learning Resources and Supportive Facilities *
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The main (essential)
reference
(must be written in full
according to the "Engineering Mathematics", zill,2013
scientific
documentation
method)
Learning
resources
(books, Complex Analysis with Applications to Number Theory
scientific Other References
MR EIEES: (Infosys Science Foundation Series) 1st ed. 2020 Edition.
etc.) *
Mathews, Russell W. Howell.
R e https://math.fandom.com/wiki/Hypermathematics
(Links must be added) ° https://qithub.co_m/A_IexCharIto_n/hypermath _
https://www.britannica.com/science/mathematics
Learning Platforms : .
(Links must be added) EKB - Microsoft office
. Devices/Instruments
Supportive :
facilities & Supplies
equipment | Electronic Programs
for Skill Labs/
teaching Simulators
and Virtual Labs
learning * Other (to be
mentioned)
Course Coordinator Program Coordinator
Name Hanan M. Ahmed Prof. Ahmed Abd El-Gafar
] ' (7
Signature Hanan M. Alumed _/% )
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Higher Technological Institute (HTI) — 10t of Ramadan City | o

Course Specification e

1. Basic information:

Course Title (according to the bylaw):

Arts and Architecture
Course Code (according to the bylaw): ARE 101
Department/s that participated in the . . .
teaching: Architectural Engineering
. . Other

Theoretical | Practical ; Total
Total number of credit hours of the course: eoretica racticd’ | (specify) o
(according to the bylaw)

1 2 0 3

Course Type: Elective
The level to which the course was
introduced: JUNIOR
Academic Program: ALL ENGINEERING PROGRAMS
Institute: Higher Technological Institute
Name of Course Coordinator: Assoc. Prof. Sahar Ezz El Arab Ramadan
Course Specification Approval
(Attach the decision/minutes of the department The division council minute of department

/committee/council ....)

Course Specification Approval Date: 8/10/2025

2. Course Overview (Brief summary of scientific content):

History of fine arts (ornamental - sculpture - drawing.....) Art movements in the twentieth century: cubism,
expressionism, surrealism, art collections such as De Steele and Bauhaus and their new ideas on the
interconnectedness of arts, architecture, design, art education and art trends across historical times and architectural
and parallel trends, contemporary artistic trends and their effects on architecture, structural values in artwork
(contrast, balance, color, rhythm, movement........ ) Artistic metrics and design foundations in architecture

3. Course Learning Outcomes CLOs :

Matrix of course learning outcomes CLOs with program outcomes POs (NARS/ARS).
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Program Outcomes (NARS)
(according to the matrix in the program specs)

Course Learning Outcomes

Upon completion of the course, the student will be

Al, A5, A9, A10 R (1ot
Code Text Code Text
Identify, formulate, and solve Identify art and architecture with their
. LO1
complex engineering problems by concepts throughout the ages
A1 lyi basi i d . .
T e I Solve complex problems in art forms in
mathematics engineering LO2 g
buildings.
fundamentals.
Practice research techniques and Practice research techniques in painting-
A5 | methods of investigation as an LO3 sculpture-photography-interior design related
inherent part of learning. to architecture.
Communicate effectively using
hfforein modesf tOOI.S’ a'md Express effectively with audiences by
languages with various audiences; to . . NS .
A9 . . . LO4 different techniques of art direction in various
deal with academic/professional 1
. o . buildings.
challenges in a critical and creative
manner.
Apply new knowledge from various art
Acquire and apply new knowledge, LOS schools of architecture and arts.
A10 | and practice self, lifelong and other
iyefia et LO6 Practice design ideas by special application
of art forms in different architectural styles.
4. Course Teaching and Learning Methods:
. Information
Direct q q
. Indirect Instruction Technology-
Instruction q q
Assisted Learning
o
= E’ = S o g
o o)) < = = £ © -
% | £ © > | & o c g 2| € o | @ o |2
s |8 [E(2 |8 |2 |s(elcs |3 |E[s5|8 |8 |5 |®
5 |2 |s |3 |&a ||z |8 |8 |5 |s |2 |=]|=]|E |5
g lz|a|le|e|8|=[2|c|=2|2|z]|s|5 |5 |2
S |E (2| |%fele|=2|5 |2 |2 |[E |7 |=
s [E (3 |S (5|8 (82| |8 |5|3]5 0|5
5 |o |9 s | 2 * 2 | € <
= o o o o 4=
o o (7]
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Course Schedule:

Expected number of the Learning Hours

. Total
heck e Ty ¢ Weekly | Theoretical Training
QUZS teaching i i
(lectures) Tutorial Lab / Practical
1 Trends of art and architecture across 3 ) 1 0
different historical eras.
Fine Arts (Sculpture - Drawing -
2 Photography - Interior Design.....) Its 3 2 1 0
relationship to architecture
Artistic movements of the twentieth
3 century and their influence on 3 2 1 0
architecture art
Modern School Trends (De Steel -
4 Bauhaus ~ and Their Impact on 3 2 1 0
Architecture Arts).
Quiz 1 & practicing of analyze
5 School Trends (De Steel - Bauhaus 3 ) 1 0
and Their Impact on Architecture
Arts).
Aesthetic features in architectural art
6 formations that complement different 3 2 1 0
design ideas
7 Revision and Mid Exam
The foundations of the aesthetics of
8 artistic architectural formations of 3 2 1 0
(variation, poise, rhythm.......... )
Analyze horizontal projection of
9 formations of architectural forms that 3 2 1 0
fulfill the principle of design
10 The relationship between creativity in 3 ) 1 0
arts and architectural design
11 Aesthetic features in contemporary 3 ) 1 0
and future architecture arts
12 Revision. 3 2 1 0
13 semi final 3 2 1 0
14 Final project+general discussion 3 2 1 0
15,16 Final Exam.
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5- Methods of students’ assessment:

Percentage
. of
No. | Assessment Methods * RS M rallig: LS total
(Week Number) Scores
course
Marks
1 | Quiz 1 written 10 10 %
(Semester work)
2 Midterm exam 20 20 %
3 | Final Written Exam 15,16 40 40 %
4 Final Oral Exam 14 5 5%
5 | Assignments / Project | 1,2,3,4,5,6,8,9,10,11,12,13,14 25 25 %
/Portfolio/ Logbook

6- Learning Resources and Supportive Facilities *

Learning
resources
(books,
scientific
references,
etc.) *

The main (essential) reference
(must be written in full according to
the scientific documentation method)

Abdel-Gawad, T. A. (1955). History of Architecture and
Arts in the

Early Ages (in Arabic). Cairo: Supreme Council of
AntiquitiesCruickshank, D. (1999). A History of
Architecture. New Delhi: CBS Publisher

Other References

o  White, Edward T (1975): A Vocabulary of
Architectural Forms,

Architectural Media.

e  William (Author) (2010): The Art of Drowings,
Madison Books; Revised

ed. Edition.
e Architecture, Form, Space, and Order by Frank
Ching

e Francis D.K. Ching (2007): Architecture: Form.
Space & Order, Van

Nostrand

e Reinhold, New York. Paul Zelenski, Mary Pat
Fisher (2006): Shaping

Space: The Dynamics of Three-Dimensional Design,

(3rd edition).

Wwww.amazon.com

o Stephen Luecking (2002): Principles of Three-
Dimensional Design:

Objects, Space and Meaning, www.amazon.com

e  Wucius Wong (1977): Principles of Three-
Dimensional Design, Van

Nostrand Reinhold Company, New York

e The Architecture of Happiness" by Alain de
Botton (2006): Examines

the relationship between architecture and human well-

being, combining

philosophy and design.

o The Future of Architecture in 100 Buildings" by
Marc Kushner
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(2015): Explores innovative and groundbreaking

architectural designs from

around the world.

e Bauhaus: A Conceptual Model" by Boris
Friedewald (2019):

A comprehensive look at the Bauhaus

movement and its impact

on architecture and design

e The Art of Looking Up" by Catherine
McCormack (2019): A visual

feast exploring the diverse world of ceilings in

significant

buildings worldwide.

o The Hare with Amber Eyes" by Edmund de
Waal (2010): Though not

the latest, it's a notable work exploring the history of a

collection of Japanese

netsuke through generations.

e Norman, D. (2023). Design for a better world:
Meaningful,

sustainable, humanity centered. The MIT Press.

o  Peters, S. (2024). Architectural material

systems:
Conceptual design strategies. Birkhauser.

e Fowkes, M., & Fowkes, R. (2023). Art and
climate change:
A concise history. Thames & Hudson.

Electronic Sources
(Links must be added)

. http://www.sagradafamilia.org/en/
. https://www.skyscrapercity.com/
e http://Iwww.design-theory.com/

Learning Platforms
(Links must be added)

EKB - Microsoft office

Supportive
facilities &
equipment .
for Devices/Instruments L ?ata Sf:jowk(tprOJector) t
teaching aptop or desktop computer
and
learning *
Course Coordinator Program Coordinator
Assoc. Prof. Sahar Ezz El Arab . .
Name Ramadan Dr.Maysa Ali Selim
Signature =TT maysa selin
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Higher Technological Institute (HTI) - 10t of Ramadan City (,%

Course Specification

1. Basic information:

Course Title (according to the bylaw):

Manufacturing Technoloqy

Course Code (according to the bylaw):

ENG 173

Department/s that participated in the
teaching:

Mechanical Engineering

. . Other
Total number of credit hours of the course: Theoretical | Practical (specify) Total
(according to the bylaw)
3 1 4
Course Type: Compulsory
The level to which the course was JUNIOR

introduced:

Academic Program:

Mechatronics Engineering

Institute:

Higher Technological Institute

Name of Course Coordinator:

Dr. Abdou Abdallah Hassan

Course Specification Approval
(Attach the decision/minutes of the department
/committee/council ....)

The division council minute of department

Course Specification Approval Date:

8/12/2025

2. Course Overview (Brief summary of scientific content):

Fundamental of mechanical behavior of material, Structure and manufacturing properties of

metal-Phase diagrams and heat treatment, Casting processes, Bulk deformation processes,

forging, drawing, rolling, and extrusion. Sheet metal forming processes, blanking, piercing.

Metal removal processes, Turning, drilling, milling, shaping, broaching.

Page 1 of §




3. Course Learning Outcomes CLOs :

Matrix of course learning outcomes CLOs with program outcomes POs (ARS).

Program Outcomes (ARS)
(according to the matrix in the program Course Learning Outcomes
specs)
A3,A4,B2,B3 Upon completion of the course, the student will be
able to:
Code Text Code Text
Apply engineering design Identify the different types of
processes to produce cost- LO1 machining, sand casting, and metal
effective solutions that meet forming processes.
specified needs with
consideration for global, LO2 Distinguish between the different
A3 cultural, social, economic, methods of manufacturing.
environmental, ethical, and )
. Formulate forces for various
other aspects as appropriate .
to the discipline and within manu.fact.u rns methodso and
. . LO3 examination of force uses in metal
the principles and contexts of formin
sustainable  design  and &
development.
Utilize contemporary
technologies, codes of
practice and standards, Distinguish analytically between
A4 | quality guidelines, health LO4 manufacturing methods and
and safety requirements, production defects.
environmental issues and
risk management principles.
Plan, manage and carry out Analyze manufacturing processes
designs of  mechanical LO5 and production faults classification
systems and machine
elements using appropriate
go | materials both traditional
g:f;sns an(;nflomput:;;:l;(;ig LO6 Determine the dimensions of a gating
system.
contemporary to the
mechanical engineering field
Select conventional
B3 mechanical equipment LO7 Select the suitable type of gating
according to the required system
performance.
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4. Course Teaching and Learning Methods:

Direct Information
Instructio Indirect Instruction Technology-
n Assisted Learning
— g 2| = o | g
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Course Schedule:
Total Expected number of the Learning Hours
Week Scientific content of the course W, Zl x
No. (Course Topics) Hee Y Theore.tlcal Training
ours teaching Tutorial / Practical Other
(lectures) utoria Lab
1 Introduction to machining 4 1 2 1 -
5 Traditional methods of 4 1 2 1 -
machining
3 Non-traditional method of 4 1 2 1 -
machining
4 Introduction to metal forming 4 1 2 1 -
5 Sheet metal forming 4 1 2 1 -
6 Bulk forming, deep drawing 4 1 2 1 -
7 Revision and Mid Exam
8 Bulk forming, wire drawing 4 1 2 1 -
9 Introduction to casting 4 1 2 1 -
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10 Expandable mould casting 4 1 2 1 -

11 Permanent mould casting 4 1 2 1 -

12 Gating system design 4 1 2 1 -

. Feeding system 4 1 2 1 -

14 Revision 4 1 2 1 -
15,16 Final Exam.

Experiment Topics: (If any)

Serial

Experiment

1

Machining workshop (turning, shaping, milling and grinding)

Non-traditional methods of machining ( video lab.)

Flow curve determination (compression and tension test)

Design of punch and die for blanking and piercing

Bulk forming, wire drawing and rolling (Video lab.)

Casting workshop, prepare a mould for pouring

N QNN AW

Testing of sand casting, (Tension, compression and shear test of sand)

5- Methods of students’ assessment:

Assessment Percentage
No. Assessment Methods * Timing ALY of
(Week Scores total course
Number) Marks
1 Exam 1 written (Semester work) 4 10 10 %
2 Exam 2 written (Semester work) 9 10 10 %
3 Midterm exam 7 20 20 %
4 | Final Written Exam 15,16 40 40 %
5 Final Practical/Clinical/... Exam 13 10 10 %
6 Assignments / Project /Portfolio/ Logbook 6&10 10 10 %
6- Learning Resources and Supportive Facilities *
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The main (essential) reference
(must be written in full according to
the scientific documentation method)

Groover, M. P. “Fundamentals of
modern manufacturing: materials,
processes, and systems*. John Wiley &
Sons, 7 edition (2019)

rlt_a:):;nrl:egs Campbell, JS “Principles of
(books Manufacturing Materials and
scientifi,c Other References Processes”, McGraw Hill, New York,
references, (2018).
etc.) *
Electronic Sources P. N. Rao, “Manufacturing
(Links must be added) Technology”, McGraw-Hill, (2005)
Learning Platforms .
(s e e eclkled) EKB - Microsoft office
S i Devices/Instruments NON
upportive -
facilities & Supplies NON
equipment Electronic Programs NON
for Skill Labs/ Simulators NON
teaching Virtual Labs NON
and Machining and Metal forming
learning * Other (to be mentioned) workshops, Casting foundry and sand
Lab..
Course Coordinator Program Coordinator
Name Dr Abdou Abdallah Dr. Ahmed Abdalbadia
Signature A tew La g0 e e?
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Higher Technological Institute (HTI) - 10t of Ramadan City f,%

Course Specification s

1. Basic information:

Course Title (according to the bylaw): Material Lab

Course Code (according to the bylaw): ENG 171

Department/s that participated in the Mechanical Engineering

teaching:

Theoretical | Practical Oth<.ar Total
Total number of credit hours of the course: (specify)
(according to the bylaw)

3 3

Course Type: Compulsory
The level to which the course was
introduced: SOPHOMORE

Academic Program: Mechatronics Engineering

Institute: Higher Technological Institute

Name of Course Coordinator: Asso. prof. Marwa Elmahdy

Course Specification Approval
(Attach the decision/minutes of the department The division council minute of department
/committee/council ....)

Course Specification Approval Date: 8/12/2025

2. Course Overview (Brief summary of scientific content):

Safety Instructions- Mechanical properties of metals, tensile, compression, bending, torsion,

shear, hardness, and impact tests.
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3. Course Learning Outcomes CLOs :

Matrix of course learning outcomes CLOs with program outcomes POs (ARS).

Program Outcomes (ARS)
(according to the matrix in the program specs)

Course Learning Outcomes

Upon completion of the

A2,A4,B2,D4 course, the student will be
able to:
Code Text Code Text
Explain basic
concepts of
LO1 mechaqical
properties of
metals and alloys.
Develop and conduct appropriate experimentation Identify the
and/or simulation, analyze and interpret data, assess various forms of
A2 and . o LO2 material testing and
evaluate findings, and use statistical analyses and its related
objective engineering judgment to draw terminology.
conclusions.
Perform standard
laboratory/field
tests according to
Lo3 established
procedures
Analyze testing
Utilize contemporary technologies, codes of practice results using
Ad and standards, quality guidelines, health and safety Loa | appropriate
requirements, environmental issues and risk engineering
management principles. methods.
Plan, manage and carry out des1gr}s of mechaplcal Design different
systems and machine elements using appropriate .
B2 | materials both traditional means and computer-aided | LOS5 samples.for testing
tools and software contemporary to the mechanical applications.
engineering field
Evaluate different
‘ LO6 materials testing
Estlmgte and measure the performapce of an . techniques.
D4 electrical/electronic/digital/mechanical/mechatronics
system under specific input excitation and evaluate .
its suitability for a specific application Condgct praqtlcal
: LO7 | experiments in the

laboratory
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following standard
procedures
4. Course Teaching and Learning Methods:
Direct Information
Instructio Indirect Instruction Technology-
n Assisted Learning
- e g, < o | &
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Course Schedule:
Total Expected number of the Learning Hours
Week Scientific content of the course W, Zl ;
No. (Course Topics) celly | Theoretical Training
Hours teaching Tutorial / Practical Other
(lectures) Lab
Safety Instructions -
1 Y 3 0 0 3
5 Mechanical properties of 3 0 0 3 -
metals
3 The tensile test 3 0 0 3 -
4 Stress-strain diagram 3 0 0 3 -
Fracture of metals -
5 3 0 0 3
Compression Test -
6 P 3 0 0 3
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7 Revision and Mid Exam

8 Hardness 3 0 -
9 Hardness and hardness testing 3 0 -
10 | Impact tests 3 0 )
11 Torsion, shear 3 0 )
12 Fatigue test 3 0 -
13 Fatigue test 3 0 -
14 | Revision for part 2 3 0 )

15,16 Final Exam.

Experiment Topics: (If any)

Serial

Experiment

1

Tensile test

Compression Test

Hardness Test

Impact tests

Torsion tests

Shear Test

N N[~V

Fatigue Test

5- Methods of students’ assessment:

No.

Assessment Methods *

Assessment
Timing

Marks/
Scores

Percentage
of
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(Week Number) total course
Marks
1 Exam 1 written (Semester work) 6 12.5 125 %
2 Exam 2 written (Semester work) 14 12.5 125 %
3 Midterm exam 7 30 30 %
4 | Final Written Exam 15,16 30 30 %
7 | Assignments 2,3,4,5,10,12 5 5%
8 | Sheets 13 10 10 %
6- Learning Resources and Supportive Facilities *
The main (essential) reference Strength of Materials (Mechanics of Solids)
(must be written in full accordingto | | Author by S K Duggal and Arjun Prasad |
the scientific documentation method) Latest Edition (2024)
rl:ezz:lnrlgegs Callister, William D. Materials Science and
(books, Other References ingmeegng: Aln Irit:gd;gg?n' John Wiley
scientific ons Australia, " .
references,
etc.) * Electronic Sources .
) (Links must be added) Microsoft Team
Learning Platforms .
7 s e fEEa) EKB - Microsoft office
Supportive Devices/Instruments Data show- Laptops
facilities & - -
. Supplies White boards
equipment -
. Electronic Programs NoN
teaching Skill Lz.abs/ Simulators NoN
and Virtual Labs NoN
learning * Other (to be mentioned) NoN
Course Coordinator Program Coordinator
Name Asso. prof. Marwa Eimahdy Dr Ahmed Abd elbadie
Signature Gy"’ [ o é/»///uﬁ T
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Higher Technological Institute (HTI) — 10t of Ramadan City f,%

Course Specification

1. Basic information:

Course Title (according to the bylaw):

Principles of engineering electrical

Course Code (according to the bylaw):

EEC 101

Department/s that participated in the
teaching:

Electrical Engineering

. . Other
Total number of credit hours of the course: Theoretical | Practical (specify) Total
(according to the bylaw)
2 1 3
Course Type: Compulsory
The level to which the course was SOPHOMORE

introduced:

Academic Program:

ALL ENGINEERING PROGRAMS

Institute:

Higher Technological Institute

Name of Course Coordinator:

Dr.Eslam Mansour

Course Specification Approval
(Attach the decision/minutes of the department
/committee/council ....)

The division council minute of department

Course Specification Approval Date:

8/11/2025

2. Course Overview (Brief summary of scientific content):

Basic Concepts: Voltage, current, power, and energy, Independent and dependent voltage and current sources. DC
Circuits Analysis: Ohms law, Kirchhoff’s current and voltage laws. Series and parallel DC circuit's analysis, nodal
analysis, and mesh analysis. Superposition, source transformation, and maximum power transfer theorems,
Thevenin’s and Norton’s theorems. Capacitance and Inductance: series and parallel connections of capacitors and
inductors. AC Circuits Analysis: Sinusoidal sources, r. m. s. value, phasor representation, complex impedances,
Kirchhoff’s laws in the phasor domain, parallel and series AC circuits. Experiments will be conducted to support
the course including the use of computer software for circuit analysis.
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3. Course Learning Outcomes CLOS :

Matrix of course learning outcomes CLOs with program outcomes POs (NARS/ARS).

Erogram OUt.CqmeS DURRE) Course Learning Outcomes
(according to the matrix in the program specs)
(A1, A2, A3) Upon completion of the cour.se, the student will be
able to:
Code Text Code Text
Al. Identify, formulate, and LO.1 Calculate the voltage difference and current
solve  complex  engineering intensity through any device
Al problems by applying _ o
engineering fundamentals, in a complex circuit.
basic science, and mathematics.
Develop and conduct LO.2 Ability to use Spice simulator to
appropriate calculate the current and voltage drop
experimentation and/or through any element.
simulation, analyze  and
A2 interpret data, assess, and
evaluate findings, and use
statistical analyses and
objective engineering judgment
to draw conclusions.
Apply  engineering  design Determine the optimal load of a two-
processes to produce cost- L03 terminal circuit (that absorbs the maximum
effective solutions that meet power).
(S:g(ra\zligg?ation ne?grs glc\:\t/)gIh Choose the suitable load for a
. . LO.4 predefined phase shift between the AC
A3 cultural,  social, economic, voltage and current.
environmental,  ethical, and Check the ability of a circuit
other aspects as appropriate to component to be connected in a circuit
the discipline and within the without be overheated.
principles and contexts of LO.5
sustainable
design and development.
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4. Course Teaching and Learning Methods:

. Information
Direct . .
X Indirect Instruction Technology-
Instruction . .
Assisted Learning
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Course Schedule:
Expected number of the Learning
Week Scientific content of the course V}_Otﬁ: : Hours
No. (Course Topics) eekly | Theoretical Training
Hours teaching . / Practical
Tutorial
(lectures) Lab
Basic Concepts: Voltage, current,
power, and energy, Independent and
1 3 2 1
dependent voltage, and current
SOurces.
Ohms law, Kirchhoff’s current and
voltage laws. Series and parallel 3 2 1
2
DC
circuit's analysis.
3 Nodal analysis, and mesh analysis. 3 2 1
Superposition, and
4 Perp . 3 2 1
source transformation.
5 Maximum power transfer theorems, 3 9 1
Thevenin’s and Norton’s theorems.
Capacitance and Inductance: series
6 and parallel connections of 3 2 1
capacitors and inductors.
7 Revision and Mid Exam
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Phasor  representation,
8 complex 3 2 1
impedances.
9 Kirchhoff’s IaWS' in the phasor 3 9 1
domain.
10 Parallel and series AC circuits. 3 2 1
11 Parallel and series AC circuits. 3 2 1
12 Parallel and series AC circuits. 3 2 1
13 Parallel and series AC circuits. 3 2 1
14 General Revision. 3 2 1
15,16 Final Exam.
5- Methods of students’ assessment:
Assessment Percentage
No. Assessment Methods * Timing Marks/ Al
(Week Scores total course
Number) Marks
1 Final Exam (written) 15th 40 40 %
2 Midterm written Exam (Term Work) 7th 20 20 %
5 Quizzes/reports/presentation 6th &11th/ 40 40 %
(Term Work) during the
semester

6- Learning Resources and Supportive Facilities *

Learning
resources
(books,
scientific
references,
etc.) *

The main (essential) reference
(must be written in full according to
the scientific documentation method)

Electric Circuits”, James W. Nilsson, Susan
Riedel, Eleventh edition, Global Edition-Pearson
2019

Other References

Fundamentals of electric circuits”, Charles K.
Alexander, Matthew N. O. Sadiku, fifth edition,
McGRAW-HILL, 2013.

Electronic Sources
(Links must be added)

Learning Platforms
(Links must be added)

EKB - Microsoft office
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Supportive Supplies White board, Projector and Microsoft teams .
facilities &
equipment
ie)s Skill Labs/ Simulat
teaching | aps Imulators
and
learning *
Course Coordinator Program Coordinator
Name Dr. Eslam Mansour Ass.Prof.Dr. Taghreed Saied
Signature e/;La/wv IWNOANAC ALY tagter-eed sard
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Higher Technological Institute (HTI) — 10t of Ramadan City

Course Specification

1. Basic information:

Course Title (according to the bylaw):

Principles of Electronics
Engineering

Course Code (according to the bylaw):

EEC 102

Department/s that participated in the
teaching:

Electrical Engineering

Theoretical | Practical Other Total
Total number of credit hours of the course: (specify)
(according to the bylaw)

2 1 3
Course Type: Elective
The level to which the course was JUNIOR

introduced:

Academic Program:

ALL ENGINEERING PROGRAMS

Institute:

Higher Technological Institute

Name of Course Coordinator:

Dr. Eslam Samy El-Mokadem

Course Specification Approval
(Attach the decision/minutes of the department
/committee/council ....)

The division council minute of department

Course Specification Approval Date:

8/11/2025

2. Course Overview (Brief summary of scientific content):

Revisions on: Semiconductor physics. P-n junction; 1-V characteristics, Reverse saturation

current depletion layer capacitance, Diffusion capacitance, Diode applications. half-and full-

wave rectifier, Peak rectifier, VVoltage doublers, Other two-terminal devices; Zener diodes,

Metal-semiconductor junction, heterojunction and Ohmic contacts, Schottky barrier diodes,

Bipolar Junction transistor (BJT), Static and dynamics characteristics, Field effect transistors,
JFET models and biasing, FET application; MOSFET principles of operation, MOSFET as a
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resistance. Verification of transistor Characteristics — Verification of different configurations of

the transistor amplifiers (common emitter — common base — common collector)- Verification of

MOSFET configuration and measuring the different parameters.

3. Course Learning Outcomes CLOS :

Matrix of course learning outcomes CLOs with program outcomes POs (NARS/ARS).

Program Outcomes (ARS)
(according to the matrix in the program specs)

Course Learning Outcomes

Al, A2, A3

Upon completion of the course, the student will be

able to:
Code Text Code Text
Use the principles of semiconductor
AL ldentify, f(_)rmu_late, and solve materials, PN junction, diode theory and
complex engineering problems
Al by applying engineering | LO1 diode equivalent circuit in calculating
fundamentals, basic science, and
. voltages and
mathematics.
currents in circuits.
A2. Develop and conduct
appropriate
experimentation and/or Analyze the performance of
simulation, analyze and interpret half and full wave rectifier circuits from
A2 data, assess, and evaluate | LO2 ] o .
findings, and use statistical points of Efficiency and ripple
analyses and objective factor
engineering judgment to draw
conclusions.
Construct clipping and clamping circuits
LO3 using diodes and Zener diodes to use it
in wave shaping
Apply  engineering  design : - :
no [momemes o g oo | o, | Do v e e
effective solutions that meet '
specified needs with
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consideration for global, cultural,
social, economic, environmental,
ethical, and other aspects as
appropriate to the discipline and

within the principles and contexts
of sustainable design and
development

LOS Design power supply circuit
Recognize transistor parameters and
LO6 characteristics to make DC analysis

for transistor circuits

4. Course Teaching and Learning Methods:

. Information
Direct . .
X Indirect Instruction Technology-
Instruction . .
Assisted Learning
(@)
5 £ £ |ls 2 | 8
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Course Schedule:
Total Expected number of the Learning
Week Scientific content of the course e : Hours
No. (Course Topics) y Theoretical Training
Hour teaching _ ,
S (lectures) Tutorial Lab / Practical
1 Semiconductor Materials 3 2 1 0
2 P.N Junction 3 2 1 0
3 Diode Theory 3 2 1 0
4 Diode circuits application (Half 3 2 1 0
wave rectifiers)
5 Diode circuits application (Full 3 2 1 0
wave rectifiers)
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5 Diode circuits application (Clippers | 3 2 1 0
circuits)
7 Revision and Mid Exam
3 diodes characteristicsand ~ Zener 3 2 1 0
applications
9 Principles of operation for 3 2 1 0
Bipolar junction transistors (BJT)
10 Principles of operation for Bipolar 3 2 1 0
junction transistors (BJT)
11 BJT common modes 3 2 1 0
12 for operation of Principles 3 2 1 0
JFET transistor
13 Principles of operation for 3 2 1 0
MOSFET
14 Principles of operation for 3 2 1 0
MOSFET
15,16 Final Exam.
5- Methods of students’ assessment:
Assessment Percentage
No. Assessment Methods * Timing HERE ol
(Week Scores total course
Number) Marks
1 | Exam 1 written (Semester work) 5 10 10%
2 | Exam 2 written (Semester work) 10 10 10%
3 | Midterm exam 7 20 20 %
4 | Final Written Exam 15, 16 40 40 %
7 | Assignments / Project /Portfolio/ 461112 20 20%
Logbook

6- Learning Resources and Supportive Facilities *

Learning
resources
(books,
scientific
references,
etc.) *

The main (essential) reference
(must be written in full according to
the scientific documentation method)

Microelectronic Circuits-Oxford "Adel Sedra,
, 8th-Edition,2020."University Press

Other References

Electronic-"Robert Boylestad,Louis Nashelsky ,
,11th-Edition,2014. "Devices-and-Circuit-Theory

Electronic Sources
(Links must be added)

Available Presentation (handed to students part by
part on the Microsoft teams course class .

Learning Platforms
(Links must be added)

EKB - Microsoft office
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Supportive Supplies White board, Projector and Microsoft teams .
facilities &
equ'f%rrn ent Proteus or Multisim.
teaching Skill Labs/ Simulators

and
learning *

Course Coordinator Program Coordinator
Dr. Eslam Samy EL-
Name Mokadem Assistant Prof. Taghreed Saied
Signature | 2 &dam Samy ELMWakaden tagtereced sard
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https://forum.allaboutcircuits.com/threads/proteus-or-multisim-which-is-better.137579/
https://forum.allaboutcircuits.com/threads/proteus-or-multisim-which-is-better.137579/

Higher Technological Institute (HTI) — 10t of Ramadan City | ,

Course Specification (e

1. Basic information:

Course Title (according to the bylaw): Principles of Electric Machines

Course Code (according to the bylaw): EEC 103

Depar‘tmc.ent/s that participated in the Electrical Engineering
teaching:

. Theoretical | Practical O”“?r Total
Total number of credit hours of the course: (specify)

(according to the bylaw)

2 1 3
Course Type: Elective
The level to which the course was
introduced: SOPHOMORE

Academic Program: ALL ENGINEERING PROGRAMS

Institute: Higher Technological Institute
Name of Course Coordinator: Assoc. Prof. Dr. Taghreed Said
Course Specification Approval

(Attach the decision/minutes of the department The division council minute of department

/committee/council ....)

Course Specification Approval Date: 8/11/2025

2. Course Overview (Brief summary of scientific content):

Elements of Electric Drives, DC motor drives including conventional, brushless and modern permanent
magnet motors; AC motor drives including induction and synchronous motors. Magnetic Circuits:
Magnetic equivalent circuit, analogy with electric circuits, losses, linear and non-linear magnetic
circuits calculations. Transformers: Single phase transformers, principle of operation, equivalent
circuit, equivalent parameters determination, three phase transformers, connections of transformers,
autotransformers, harmonics, Principles of operation of DC machines.
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3. Course Learning Outcomes CLOS :

Matrix of course learning outcomes CLOs with program outcomes POs (NARS/ARS).

Program Outcomes (NARS)
(according to the matrix in the program specs)

Course Learning Outcomes

Upon completion of the course, the student will be

Identify, formulate, and solve
complex engineering problems

(i iz ) able to:
Code Text Code Text
Identify concepts of magnetic circuit
LO1 analysis and electromechanical energy

conversion principles.

Recognize operation Principles of

appropriate experimentation
and/or simulation, analyze and

Al by applying engineering | LO2 electrical transformers and DC
fundamentals, basic science, machines.

and mathematics. Conclude the equivalent circuit

LO3 parameters of transformers and DC
machines.

Develop and conduct LO4 lllustrate performance curves of

transformer and DC machines

Select the analysis methods of

other aspects as appropriate to
the discipline and within the
principles and contexts of
sustainable design and
development

A2 interpret data, assess, and | LO5 transformer and DC  machines
evaluate findings, and use problems.
statistical analyses and
objective yengineering LO6 Assess and evaluate the performance
judgment to draw conclusions. characteristics of electrical machines.
Apply engineering design
processes to produce cost-
effective solutions that meet
specified needs with .
. : Apply the acquired knowledge and
gaﬂilri?ratlsgcial forecogloorgfcl’ modern tools to develop modern-day
A3 o S | LO7 applications out of these machines
environmental, ethical, and according to their unique

characteristics
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4. Course Teaching and Learning Methods:

Direct Information
X Indirect Instruction Technology-
Instruction . .
Assisted Learning
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Course Schedule:
Expected number of the Learning
Week Scientific content of the course VJOti: _ Hours
No. (Course Topics) eekly | Theoretical Training
Hours | teaching
(lectures) Tutorial Lab / Practical
1 Magnetic circuit analysis 3 2 1 0
2 Magnetic circuit analysis 3 2 1 0
single-phase transformers
3 construction, theo_ry _of 3 9 1 0
operation, transformation ratios
of voltage and current.
single-phase transformers
4 gle-pnase 3 2 1 0
equivalent circuit.
phasor diagram and voltage
5 regulation  of  single-phase 3 2 1 0
transformer.
losses, efficiency, and daily
6 efficiency  of  single-phase 3 2 1 0
transformer.
7 Revision and Mid Exam
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8 single-phase transformer tests 3 0
9 single-phase transformer 3 0
classification, and applications.
Electromechanical energy
10 . L 3 0
conversion principles.
DC generators construction,
11 |types, and the theory of 3 0
operation
DC generators equivalent circuit,
12 | EMF equations, Power flow, 3 0
efficiency and applications.
DC motors construction, types,
13 | EMF and torque equations and | 3 2 0
the theory of operation.
DC motor  characteristics,
14 starting, types of starters, speed 3 0
control, braking and testing of all
types of DC machines)
15,16 Final Exam.
5- Methods of students’ assessment:
Assessment Percentage
No. Assessment Methods * Timing LEILEY of
(Week Scores total course
Number) Marks
1 | Quiz 1 written (Semester work) 4 10 10%
2 | Quiz 2 written (Semester work) 10 10 10%
3 | Midterm exam 7 20 20 %
4 | Final Written Exam 15, 16 40 40 %
5 Final Practical/Clinical/... Exam 0
6 Final Oral Exam 0
7 Assignments / Project /Portfolio/ Du ring 20 20%0
Logbook Semester
Field training 0
9 Other (Mention) 0

6- Learning Resources and Supportive Facilities *

Learning
resources
(books,
scientific

The main (essential) reference
(must be written in full according to
the scientific documentation method)

1- Fitzgerald & Kingsley's Electric Machinery, 7th
Edition, Stephen Umans,2014

2- B. L. Theraja and A. K. Theraja " Text Book of
Electrical Technology " volume-1, S. CHAND &
COMPANY LTD, New Delhi, 2014 .
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references, 3- U.A. Bakshi and V. U. Bahshi " Electrical
etc.) * Technology”, Technical Publications , Pune,
India, 2020.

Other References

Electronic Sources
(Links must be added)

Learning Platforms EKB - Microsoft office

(Links must be added)
Supportive Devices/Instruments Data Show
fac”.'t'es & Supplies White board
equipment :
for Electronic Programs
teaching Skill Labs/ Simulators
and Virtual Labs
learning * Other (to be mentioned)
Course Coordinator Program Coordinator
Name Assoc. Prof. Dr. Taghreed Said Assoc. Prof. Dr. Taghreed Said
Signature e‘:‘cyzéﬁe,ea/ sard zfc‘zyzé/-'—e&ed’ saral’
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Higher Technological Institute (HTI) — 10t of Ramadan City [,%

Course Specification i o

1. Basic information:

Principles of Power Mechanical

Course Title (according to the bylaw): Engineering

Course Code (according to the bylaw): ENG 104

Department/s that participated in the Mechanical Engineering

teaching:
. . Other

Th tical | Practical : Total
Total number of credit hours of the course: eoretica ractical | (specity) o
(according to the bylaw)

2 1 -- 3

Course Type: Compulsory
The level to which the course was SOPHOMORE

introduced:

Academic Program: Mechanical Engineering

Institute: Higher Technological Institute

Name of Course Coordinator: Asso. Prof. Dr. Amr Hassaan

Course Specification Approval
(Attach the decision/minutes of the department The division council minute of department
/committee/council ....)

Course Specification Approval Date: 8/12/2025

2. Course Overview (Brief summary of scientific content):

First Law of Thermodynamics - Energy conversion - Power cycles - principles of fluid
mechanics — Prime movers(Gasoline & Diesel Engines) - Pumps & Turbines Principles of heat
transfer - Simple steam plants - Refrigerators.
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3. Course Learning Outcomes CLOS :

Matrix of course learning outcomes CLOs with program outcomes POs (NARS).

Erogram Out_co_mes (NARS) Course Learning Outcomes
(according to the matrix in the program specs)
(AL, A2, A3) Upon completlop of the cour_se, the student
will be able to:
Code Text Code Text
Identify common gauges used in fluid
. mechanics, such as barometers,
laehtiTy, formula}te, and solve | LO1 manometers, Bourdon gauges, and
complex engineering problems by fi
. L owmeters.

AL | applying engineering Describe representative engineerin
fundamentals, basic science and roblems an% explain the gworking
mathematics. LO2 | Provt P ng

principles of relevant mechanical
systems.
Demonstrate  the application  of
Devel q q . LO3 | Bernoulli’s equation and analyze the
suelo el Eonpllis) etk effect of a jet on a stationary plate.
experimentation and/or - -
: . . Analyze the physical properties and
simulation, analyse and interpret " . i
o LO4 | practical behavior of fluids through
A2 | data, assess, and evaluate findings, : .
. experimentation.
and use statistical analyses and Distinauish b -
objective engineering judgment to |s'i|_ngq|s . Ie_tweﬁn_d vs_rlous
e cenEleEe. Los | @PP ications involving fluid machinery
using fundamental fluid mechanics
principles.
Apply engineering design Select the appropriate type of
processes to produce cost-| LO6 |flowmeter based on application
effective solutions that meet requirements.
specified needs with consideration Apply fluid mechanics principles to the
for global, cultural, social, o7 |design of pressure vessels, such as

A3 | economic, environmental, ethical circular cylinders and spheres, used in
and other aspects as appropriate to industry.
the discipline and within the Demonstrate logical, creative, and
principles and contexts  of | . | comparative thinking to  solve
sustainable design and unfamiliar engineering problems.
development.
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4. Course Teaching and Learning Methods:

Direct Information
Instruction Indirect Instruction Technology-
Assisted Learning
= =3 = s o | g
8 ? @ > 8 8 c cc» ? = g (] o -S
n © o o 0 = = = ] Q =
0 © E | = s | = ¢ |2 |¢< o c o | 2 s | £ |85
E a s |3 | & § @x s | ® |s s | 2 % = = s
= ~ 7} o3 =} = P o
8 |z | |8(g|e|2|a|=(&|2|E |22 |C
“ 15|z |ls|S|e|s a2 |s |2 |8 |5 |u|S
S |o |2 s | g L 218 |2 <
a & N
Course Schedule:
Expected number of the
Week Scientific content of the course VJOti: ITearnmg Hours
No. (Course Topics) eexly Theoretical Training
Ao teaching . / Practical
Tutorial
(lectures) Lab
1 -Introduction to power mechanical 3 9 1
engineering.
-Short summary of the basics.
2 y 3 2 1 i
-Heat energy and modes of heat transfer
3 3 2 1 -
Thermal expansion types
4 P yp 3 2 1 .
Describes fluid pressure, together with
5 buoyancy and hydrostatic stability. 3 2 1 -
Define Archimedes principles
Know gauges used in fluid mechanics,
6 3 2 1 -
such as barometers, manometers.
7 Revision and Mid Exam
8 Bourdon pressure and vacuum gauges. 3 2 1 -
9 Categories of flowmeters. 3 2 1 -
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Demonstrates Bernoulli’s equation and
10 . - . 3 2 1 -
the impact of a jet on a stationary plate.
Identify relationships that exist between
pressure, volume and temperature in a
11 . . 3 2 1 -
gas are given in a set of laws called the
gas laws.
States the types of combustion engines
12 | and names the components of internal 3 2 1 -
combustion engines.
Identify how the steam power plant
13 | \works. 3 2 1 -
14 | Basic refrigeration cycle. 3 2 1 -
15,16 Final Exam.
Assessment Percentage
No. Assessment Methods * Timing AETLEY of
(Week Scores total course
Number) Marks
1 Exam 1 written (Semester work or quiz) 5 20 20 %
2 Exam 2 written (Semester work or quiz) 10 20 20 %
3 | Midterm exam 7 20 20 %
4 | Final Written Exam 15, 16 40 40 %

6- Learning Resources and Supportive Facilities *

The main (essential) reference | -Bird & Carl Ross , “ Mechanical
(must be written in full according to | Engineering Principles “ Routledge 4" Ed.,
the scientific documentation method) | 2019.
e B.R. Munson, D.F. Young, T.H.
Okiishi, and W.W. Huebsch,
Learning Fundamentals of Fluid Mechanics,
resources John Wiley and Sons Inc., 9" Ed.,
(books, Other References 2021.
scientific e R.E. Sonntag, C. Borgnakke and G.
references, J. Van Wylen, Fundamentals of
etc.) * thermodynamics, John Wiley and
sons Inc., 2009.
Electronic Sources NA
(Links must be added)
Learning Platforms : ;
(Links S be added) EKB - Microsoft office
Supportive Devices/Instruments Data-show and Laptop
facilities & Supplies White board
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equipment Electronic Programs Microsoft teams
for Skill Labs/ Simulators NA
teaching Virtual Labs NA
Iea?r?i(rj]g * Other (to be mentioned) NA
Course Coordinator Program Coordinator
Name Associate Prof. Amr Hassaan Dr. Mohamed Ashraf
- ]
Signature L'/l/—/DfDJD} A~
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Higher Technological Institute (HTI) — 10t of Ramadan City

Course Specification

1. Basic information:

Course Title (according to the bylaw):

Field Training 1

Course Code (according to the bylaw):

FTR 131

Department/s that participated in the
teaching:

Mechanical Engineerin

. . Other
Total number of credit hours of the course: Theoretical | Practical (specify) Total
(according to the bylaw)
18 18
Course Type: Compulsory
The level to which the course was SOPHOMORE

introduced:

Academic Program:

Mechatronics Engineering

Institute:

Higher Technological Institute

Name of Course Coordinator:

Assoc. Prof. Dr. Mona A. Younis

Course Specification Approval
(Attach the decision/minutes of the department
/committee/council ....)

The division council minute of department

Course Specification Approval Date:

8/12/2025

2. Course Overview (Brief summary of scientific content):

This is specialized training in which the students spend their training period in any engineering

institution, firms or training centers. Students should demonstrate the professional and practical

skills they acquired during discussion with examination committee
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3. Course Learning Outcomes CLOS :

Matrix of course learning outcomes CLOs with program outcomes POs (ARS).

P_rogram Ou_tc_omes (ARS) Course Learning Outcomes
(according to the matrix in the program specs)
A4 A7, A8, AL0. D1, B4 Upon completlo_n of the course, the student
will be able to:
Code Text Code Text
Practice research techniques
A5 | and methods of investigation as | LOL. Write a technical report for the
an inherent part of learning. field training.
UG SueEly & e Develop new skills and obtaining
individual and as a member of 1
A . knowledge to handle unfamiliar
A7 | multi-disciplinary and multi- | LO2. . .
tasks more effectively in the future.
cultural
teams.
Cr()amrrnggllcateverggﬁctlv:rll)(/j i; Integrate academic knowledge with
grap y, v y practical experience gained during
A8 | writing — with a range of | LO3. L
; training.
audiences
using contemporary tools..
Acquire and apply new Recognize the value of work, time,
knowledge, and practice self, and teamwork, and professional
A9 ) . LOA4. : .
lifelong and other learning attitudes revealing.
strategies.
Adopt suitable national and
international standards and dentify th | ired
codes; and integrate legal, I entity the too S. require or
. . . different mechatronics components
economic and financial aspects S
B4 . . . LOS. examination.
to: design, build, operate, inspect
and maintain mechanical
equipment
and systems
Integrate a wide range of Apply national and international
analytical tools , techniques , standards and codes in engineering
D1 | equipment , and software | LO5. practice.
pacakage to design and develop
mechatronics systems
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4. Course Teaching and Learning Methods:

Direct Information
Instructio Indirect Instruction Technology-
n Assisted Learning
(@]
_— g) E = (@) 24
© ‘= c o c S
e |2 | = 5 | ® o o | | & =
= = 8 > o 4] c < c = o %) o .g
g |ls |lE=Z2]1T 12|88 |2 |lcs|%5|E|8 |2 |8 |<c|w
sl (s s (a|glc|a|s(s|g|2]2 |5 |E|S
s s (28]l la 2|23 |E 22|88 |22 |E
“ |5 ||z |Slelslal|l=2|? |z |3 |8 |S |4 |=
= = 5 o 4 s n o S z
2 S s |8 2 |E
& S 7
o
Course Schedule:
Expected number of the
Week N Scientific content of the course VJOtE: L_earnmg Hours
eek No. (Course Topics) eekly Theore_tlcal Training
Hours | teaching Tutorial | Practical
(lectures) /Lab
Train on the overall mechanical
process
Train  on reading overall
flowsheet of the process Train
on reading overall flowsheet of
the process
As Midterm Report and Oral Exam 18
scheduled -
Carry out research using granted
internet sites for references
related to student’s 2
training process
Write technical report
Final Exam.
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5- Methods of students’ assessment:

Assessment Percentage
No. Assessment Methods * Timing AL o
(Week Scores total course
Number) Marks
1 Attendance 10 10%
2 End of term Oral exam 30 30%
. As
3 Midterm Report (Term Work) scheduled 20 20 %
4 Final Report (written) AS 20 20 %
scheduled
5 Follow up 20 20 %

6- Learning Resources and Supportive Facilities *

The main (essential) reference

Learning s B i i R seeendie @ Eeplt(a_r;]d on the case/ technical writing
rezzouLces the scientific documentation method) | °?°°X!N9Y
ooks,
scientific Other References Hand out to students one by one
refe{emies, Learning Platforms EKB - Microsoft office
etc.) (Links must be added)
Supportive Devices/Instruments NON
feacu”iltlrﬁzrﬁ Supplies NON
q f?)r Electronic Programs NON
teaching Skill Labs/ Simulators NON
and Virtual Labs NON
learning * Other (to be mentioned) NON
Course Coordinator Program Coordinator
Name Assoc. Mona A. Younis Dr. Ahmed Abdelbadea
Signature MONAA 70UNIS é/'d/’“f”‘f?
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Higher Technological Institute (HTI) — 10t of Ramadan City S,

Course Specification K e

1. Basic information:

Course Title (according to the bylaw): Automotive Engineering

Course Code (according to the bylaw): AUT E73

Department/s that participated in the Mechanical Engineering

teaching:
. . Other

Total number of credit hours of the course: Theoretical | Practical (specify) Total
(according to the bylaw)

4 0 0 4
Course Type: Elective
The level to which the course was
introduced: SENIOR 1
Academic Program: Mechatronics Engineering
Institute: Higher Technological Institute

Name of Course Coordinator: Dr. Hossam ramadan

Course Specification Approval
(Attach the decision/minutes of the department The division council minute of department
/committee/council ....)

Course Specification Approval Date: 8/12/2025

2. Course Overview (Brief summary of scientific content):

Introduction, mechanics of pneumatic tires performance of road vehicles (tractive effort, road
resistance, AUTrodynamic resistance, other motion resistance, acceleration, speeding up
distance &time, grad, ability, fuel economy, braking, ABS), vehicle handling (controllability &
stability), vehicle ride.

3. Course Learning Outcomes CLOS :
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Matrix of course learning outcomes CLOs with program outcomes POs (ARS).

P QUIBRGIES (X5 Course Learning Outcomes
(according to the matrix in the program specs) 9
A2& A4& A10 & D2 & D4 Upon completion of the course, the
student will be able to:
Code Text Code Text
Develop and conduct appropriate
experimentation and/or simulation, Develop appropriate experimental
A2 analyze and interpret data, assess and LO1 setups and/or simulations to assess
evaluate findings, and use statistical automotive systems such as vehicle
analyses and objective engineering dynamics, braking, and fuel
judgment to draw conclusions efficiency.
Utilize contemporary technologies,
na | oocse, of recice, and, standarcss || Exlain thefundamenato
?e iryer%ents en\;ironmental iss e)s/ LO2 | vehicle dynamics including tire-
qui ’ o u road interaction
and risk management principles.
Acquire and apply new knowledge, Evaluate advancements and best
A10 | and practice self, lifelong and other | LO3 | practices in ride comfort and
learning strategies. dynamic performance.
Design, model and analyze an
electrical/electronic/digital/mechatronics Compute tractive effort, resistance
D2 | system or component for a specific| LO4 | forces, acceleration, grade ability,
application; and identify the tools and fuel economy of vehicles.
required to optimize this design.
Estimate and measure the performance
of an ) . .
D4 electrical/electronic/digital/mechatronics LO5 QSBSSSS irraal:ilgg gzgaﬂ?;r';c;ﬁgéng
system under specific input excitation, perati P
. o - characteristics.
and evaluate its suitability for a specific
application.

4. Course Teaching and Learning Methods:

Direct
Instructio
n

Indirect Instruction

Information
Technology-
Assisted Learning
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Lectures

Tutorial / Practical
Brain Storming
Project based learning
Case Study
Problem Base Learning
Reports & Research

Discussion

Field Training
Site Visit
Self-Learning
Discovery Learning

Simulation Programs

Virtual labs

E-Learning

Al in Education

<
2
2
2
2

2

2

Course Schedule:

Total Expected number of the Learning Hours
Week Scientific content of the course Weekl _
No. (Course Topics) eeKly | Theoretical Training
Hours teaching S, / Practical Other
(lectures) utoria Lab
1 Introduction, (types of automobiles, 3 1 2 ) )
layout of automobile aggregates)
2 transmission system (Friction 3 1 2 ) )
clutches, and torque converter)
transmission system (manual FWD,
3 RWD and automated manual 3 1 2 - -
transmission)
Dual mass flywheel and dual manual
4 transmission, power shafts, joints, 3 1 2 - -
final drive, and differential
5 transmission system (automatic and 3 1 2 ) )
continuous variable transmission)
automobile frames (classifications
6 and construction) 3 1 2 } }
7
Vehicle wheels and tire types and
8 construction 3 1 2 - -
Suspension  systems and axles
9 (different types and construction 3 1 2 - -
(rigid & independent)
10 Steering system (automobile steering 3 1 2 ) )
mechanism types, transmission
11 brakes systems (hydraulic & air 3 1 2 ) )
brakes), components and operation.
Advanced technologies of
12 | suspension, steering, braking 3 1 2 - -
systems.
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13 Front wheel angles. 3 1 2 - -
14 | Revision. 3 1 2 - -
15,16 Final Exam.
5- Methods of students’ assessment:
Assessment Percentage
. Timing Marks/ of
No. Assessment Methods
(Week Scores total course
Number) Marks
1 Exam 1 written (Semester work) 6 10 10%
2 Exam 2 written (Semester work) 10 15 15%
3 | Midterm exam 7 20 20 %
4 | Final Written Exam 15, 16 40 40 %
7 Assignments / Project /Portfolio/ Logbook 5 15 15%

6- Learning Resources and Supportive Facilities *

The main (essential) reference Road and Off-Road Vehicle System
Learning (must be written in full according to gy?ﬁmfcé‘. Han.dbO?VIk (2,[(.)22) Manfred
FeSOUrces | the scientific documentation method) | ~YtNOr- lanpiero Mastinu, Manire
(books, Ploechl
scientific Other References
references,
etc.) * Learning Platforms ; ;
U Ve [ ealE) EKB - Microsoft office
. Devices/Instruments Lapto
Supportive : PTop
facilities & STpipifies non
equipment MATLAB/Simulink (Vehicle Dynamics
for Electronic Programs Toolbox)
teaching MS-Excel-based computation model
and Skill Labs/ Simulators non
|earning * Virtual Labs non
Other (to be mentioned) non
Course Coordinator Program Coordinator
Name Dr. Hossam Ramadan Dr. Ahmed Abdalbadia
Signature Hossam Ramadan 5/,4,// i’
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Higher Technological Institute (HTI) — 10t of Ramadan City S,

Course Specification

1. Basic information:

Course Title (according to the bylaw):

Automotive Technology

Course Code (according to the bylaw):

AUT E/1

Department/s that participated in the
teaching:

Mechanical Engineering

. . Other
Total number of credit hours of the course: Theoretical | Practical (specify) Total
(according to the bylaw)
4 0 0 4
Course Type: Elective
The level to which the course was SENIOR 1

introduced:

Academic Program:

Mechatronics Engineering

Institute:

Higher Technological Institute

Name of Course Coordinator:

Dr. Hossam ramadan

Course Specification Approval
(Attach the decision/minutes of the department
/committee/council ....)

The division council minute of department

Course Specification Approval Date:

8/12/2025

2. Course Overview (Brief summary of scientific content):

Introduction, automobile engine, transmission layout, classification of heat engines, operating

cycle’s of I.C.E, basic terms and definitions construction of engine parts, fuels system of spark

ignition engines, fuel system of compression engines, lubrication system, and cooling system.

Battery, charging system, starting systems, ignition systems (classical, transistorized, electronic,

computer controlled; etc.), lighting and signaling systems - modern trends. (types of

automobiles, layout of automobile aggregates), transmission system (clutch, gear box, power

shafts & joints, final drive and differential.), frame (types and construction of automobile
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frames.), suspension & axles (different types and construction (rigid & independent), wheel and
tires), steering system (automobile steering mechanism types, transmission &operation, Front

wheel angles, definition and function), brakes (hydraulic &air brakes), construction and

operation).

3. Course Learning Outcomes CLOS :

Matrix of course learning outcomes CLOs with program outcomes POs (ARS).

Program Outcomes (ARS) :
. 7 Course Learning Outcomes
(according to the matrix in the program specs)
Upon completion of the course, the
student will be able to:
Code Text Code Text
Develop and conduct appropriate
experimentation and/or simulation, Identify electrical svstems
analyze and interpret data, assess and y . ySte
A2 o - LO1 |such as starting, charging,
evaluate findings, and use statistical N >
S : : lighting, and electronic
analyses and objective engineering LI
- . Ignition systems.
judgment to draw conclusions
Utilize contemporary technologies, Explain the construction,
codes of practice and standards, quality functions, and operating
A4 |guidelines,  health —and = safety || 5, | cycles of internal combustion
requirements, environmental issues endine svstems
and risk management principles. g y '
: Investigate and report on
Acquire and apply new knowledge, and recentg developmen?[s and
A10 | practice self, lifelong and other learning | LO3 . .
: trends in automotive
strategies. )
technologies.
Design, model and analyze an Demonstrate knowledge of
electrical/electronic/digital/mechatronics chassis components incluo!ing
D2 |system or component for a specific | LO4 | transmission, suspension,
application; and identify the tools and steering mechanisms.
required to optimize this design.
Estimate and measure the performance Analyze  different  fuel
Olf trical/electronic/diaital/mechat an lubrication, ignition, and
D4 | electrical/electronic/digital/mechatronics | | - cooling systems used in
system under specific input excitation, automobiles
and evaluate its suitability for a specific '
application.
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4. Course Teaching and Learning Methods:

Direct
Instructio

Indirect Instruction

Information
Technology-
Assisted Learning

Lectures

Tutorial / Practical
Brain Storming
Project based learning
Case Study
Reports & Research

Discussion

Field Training
Site Visit

Self-Learning

Discovery Learning

Virtual labs

Simulation Programs
E-Learning
Al in Education

\/

<_| Problem Base Learning

2
2

L

2

<2

Course Schedule:

Expected number of the Learning Hours

Week Scientific content of the course VJ;,EEII i —
No. (Course Topics) . Y| Theoretical Training
ours teaching E— / Practical Other
(lectures) Lab
1 Introduction to Automotive 4 2 2 0 ]
Systems and Vehicle Layouts
2 Classification and Opera_ting 4 2 2 0 )
Cycles of Heat Engines
3 Engine  Components a_md 4 2 2 0 )
Construction
4 Fuel Systems in Sl and_ Cl 4 9 9 0 -
Engines
5 Lubrication and  Cooling 4 9 9 0 -
Systems
Battery, Charging, and -
6 Starting Systems 4 2 2 0
7 Revision and Mid Exam
Ignition Systems
8 (Conventional and Modern) 4 2 2 0 Lol
9 Lighting and Signaling 4 9 9 0 -
Systems
Clutch, Gearbox, Power Shafts -
10 & Differential 4 2 2 0

Page 3 of 4




Automobile Frame, -
11 Suspension, and Axles 4 2 2 0
Steering Systems and Front -
12 Wheel Geometry 4 2 2 0
13 Brakmg Systems: Hydraulic & 4 5 5 0 -
Air Brakes
14 Modern Trends in Automotive 4 5 5 0 -
Technology
15,16 Final Exam.

5- Methods of students’ assessment:

Assessment Percentage
No. Assessment Methods * Timing NELLEY of
(Week Scores total course
Number) Marks
1 Exam 1 written (Semester work) 4 10 10%
2 Exam 2 written (Semester work) 13 10 10%
3 | Midterm exam 7 20 20 %
4 | Final Written Exam 15, 16 40 40 %
7 Assignments / Project /Portfolio/ Logbook 1-13 20 20%

6- Learning Resources and Supportive Facilities *

: The main (essential) reference “Automotive Technology: A Systems
Learning | yst be written in full according to | Approach” (7th Edition, 2020) Authors:
re(EOULCGS the scientific documentation method) Jack Erjavec, Rob Thompson

ooks,
scientific Other References
references, Learning Platforms
A . .
etc.) (U [0 [ i) EKB - Microsoft office
Supportive Devices/Instruments Laptop
faci!ities & Supplies
equipment . GT-Power, AVL Cruise, or Simulink
for Electronic Programs models for ICE
teaching Skill Labs/ Simulators NON
and . Virtual Labs NON
learning Other (to be mentioned) NON
Course Coordinator Program Coordinator
Name Dr. Hossam Ramadan Dr. Ahmed Abdalbadia
Signature Hossam Ramadan éf"'//’“a et
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Higher Technological Institute (HTI) — 10t of Ramadan City

Course Specification

1. Basic information:

Course Title (according to the bylaw):

Theory of Internal Combustion Engine

Course Code (according to the bylaw):

AUT E72

Department/s that participated in the
teaching:

Mechanical Engineering

. . Other
Total number of credit hours of the course: Theoretical | Practical (specify) Total
(according to the bylaw)
4 0 0 4
Course Type: Elective
The level to which the course was SENIOR 2

introduced:

Academic Program:

Mechatronics Engineering

Institute:

Higher Technological Institute

Name of Course Coordinator:

Dr. Hossam ramadan

Course Specification Approval

(Attach the decision/minutes of the department AUG.2025
/committee/council ....)
Course Specification Approval Date: 8/12/2025

2. Course Overview (Brief summary of scientific content):

Thermodynamics of ideal cycles, thermodynamics analysis of actual cycle, thermal calculation

of I.C.E., parameters characterizing the work cycle and economy, thermal balance of I.C.E.,

mixture formation in S.1I. engine, combustion in S.1. engines, combustion in C.1. engines, mixture

creation in C.1. engines, engines performance characteristics.

3. Course Learning Outcomes CLOS :
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Matrix of course learning outcomes CLOs with program outcomes POs (ARS).

Program Outcomes (ARS)
(according to the matrix in the program specs)

Course Learning Outcomes

Upon completion of the course, the

system under specific input excitation,
and evaluate its suitability for a specific
application.

BN AR, student will be able to:

Code Text Code Text

Develop and conduct appropriate

experimentation and/or  simulation, .

analyze and interpret data, assess and Angly;e thermodynamlc cyc_les
A2 o ’ — LO1 |useingin internal  combustion

evaluate findings, and use statistical engines, both ideal and actual

analyses and objective engineering ’ '

judgment to draw conclusions

Utilize contemporary technologies,
|ty oo namty e teres | Extin te phvicar proceses o

requirements en\;ironmental issues LO2 mixture formatlc_)n and combustion

. ’ o in Sl and CI engines

and risk management principles.

Acquire and apply new knowledge, ;r;\éestlggst:arecrﬁﬁrglng ti:;?:glogl_es
A10 | and practice self, lifelong and other | LO3 . g . S I

learning strategies. combustion and engine thermal

systems

Design, model and analyze an

electrical/electronic/digital/mechatronics Evaluate and comparing
D2 | system or component for a specific | LO4 | performance characteristics of

application; and identify the tools various types of I.C. engines.

required to optimize this design.

Estimate and measure the performance

of an Perform thermal calculations and
D4 electrical/electronic/digital/mechatronics LO5 evaluating engine performance

parameters (efficiency, power,
losses)

4. Course Teaching and Learning Methods:

Direct

n

Instructio Indirect Instruction

Information
Technology-
Assisted Learning
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Lectures

Tutorial / Practical
Brain Storming
Project based learning
Case Study
Problem Base Learning
Reports & Research

Discussion

Field Training
Site Visit
Self-Learning
Discovery Learning
Simulation Programs
Virtual labs
E-Learning
Al in Education

<
2
2
2
2

2
<

Course Schedule:

Total Expected number of the Learning Hours
Week Scientific content of the course Weekl _ —
No. (Course Topics) Y| Theoretical Training
Hours | teaching _ /Practical | Other
(lectures) Tutorial Lab
Introduction and
1 | Thermodynamics of Ideal 4 2 2 0 -
Cycles (Otto, Diesel, Dual)
Thermodynamic Analysis of
2 Actual Engine Cycles 4 2 2 0 )
Deviations from Ideal Cycles
3 & Loss Mechanisms | 2 2 0 ]
4 Thermal Calculations of _I.C. 4 9 9 0 ]
Engines
Parameters Characterizing
° Engine Work & Economy 4 2 2 0 )
5 Thermal Balance of I.C_.E. 4 5 2 0 ]
(input/output energy analysis)
7 Revision and Mid Exam
Mixture Formation in Spark
8 Ignition (SI) Engines 4 2 2 0 )
9 Combustlon Process in Sl 4 9 5 0 )
Engines
Combustion Process in
10 | Compression Ignition (CI) 4 2 2 0 -
Engines
Mixture Formation in CI
11 | Engines  (Injection & | 4 2 2 0 -
Atomization)
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12 Perform(_emce C_haracteristics 4 2 2 0 i
and Engine Testing
Efficiency Maps, BSFC, ]
13 Torque and Power Curves 4 2 2 0
Modern Trends in
14 | Combustion Technology 4 2 2 0 -
(e.g., GDI, HCCI, EGR, etc.)
15,16 Final Exam.
5- Methods of students’ assessment:
Assessment Percentage
No. Assessment Methods * Timing TS el
(Week Scores total course
Number) Marks
1 Exam 1 written (Semester work) 4 10 10%
2 | Exam 2 written (Semester work) 13 10 10%
3 Midterm exam 7 20 20 %
4 | Final Written Exam 15, 16 40 40 %
7 Assignments / Project /Portfolio/ Logbook 1-13 20 2090

6- Learning Resources and Supportive Facilities *

Th : ial) ref Internal Combustion Engines: Applied
Learning £ I (ESE Al Eieenes Thermosciences (3rd Edition, 2021)
(must be written in full according to Authors: Colin R. Ferauson. Allan T
FESOUrCes | the scientific documentation method) ' | 8. Ferg : '
(books, Kirkpatrick
scientific Other References
references,
etc.) * Learning Platforms ; ;
(L@ e 50 ee i) EKB - Microsoft office
Devices/Instruments Laptop
Supportive Supplies
faC|I_|t|es & MS Excel or Python for engine data
equipment e 2 analysis
for ectrohic Frograms MATLAB/Simulink for cycle modeling
teaching
and . Skill Labs/ Simulators NON
learning Virtual Labs NON
Other (to be mentioned) NON
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Course Coordinator

Program Coordinator

Name

Dr. Hossam Ramadan

Dr. Ahmed Abdalbadia

Signature

Hossam Ramadan
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Higher Technological Institute (HTI) — 10t of Ramadan City S,

Course Specification K e

1. Basic information:

Course Title (according to the bylaw): Manufacturing Automation

Course Code (according to the bylaw): ENG EO3
Depar_tm.ent/s that participated in the Mechanical Engineering
teaching:
. . Other

Total number of credit hours of the course: Theoretical | Practical (specify) Total
(according to the bylaw)

4 gt
Course Type: Elective
The level to which the course was
introduced: SENIOR 1
Academic Program: Mechatronics Engineering
Institute: Higher Technological Institute

Name of Course Coordinator: Dr. Ahmed Abu El Eadl

Course Specification Approval
(Attach the decision/minutes of the department The division council minute of department
/committee/council ....)

Course Specification Approval Date: 8/12/2025

2. Course Overview (Brief summary of scientific content):

The role of automation in manufacturing. Mechanization and automation. Robot types and
configuration control systems, drive systems, programming methods, vision systems,
identifying opportunities for reboting, specification, safety for robotic installation, economic
factors and quality on machine performance.
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3. Course Learning Outcomes CLOS :

Matrix of course learning outcomes CLOs with program outcomes POs (ARS).

. Bloghanm Ou_tcpmes (ARS) Course Learning Outcomes
(according to the matrix in the program specs)
Upon completion of the course, the
A3,A9,D1,D4 student will be able to:
Code Text Code Text
Apply engineering design processes to
produce cost-effective solutions that Apply sustainable
meet specified needs with consideration engineering design concepts
for global, cultural, social, economic, to provide cost-effective and
A3 : . LO1 : .
environmental, ethical, and other aspects environmentally friendly
as appropriate to the discipline and automation  solutions in
within the principles and contexts of production.
sustainable design and development.
Demonstrate creative
Use creative, innovative, and flexible problem-solving ~ ~~ and
. . . entrepreneurial thinking in
thinking and acquire entrepreneurial ) L
A9 . . .y LO2 | identifying and
and leadership skills to anticipate and . . .
R implementing  automation
respond to new situations. R .
opportunities in industrial
settings.
Use  programming and
Integrate a wide range of analytical tools simulation tools in modeling,
, techniques , equipment , and software controlling, and analyzing
D1 . LO3 )
pacakage to design and develop robotic and automated
mechatronics systems manufacturing systems.
. determine the effectiveness
Estimate and measure the performance -
of an and acceptability of
. . . automated  systems and
electrical/electronic/digital/mechatronics . X
D4 i . LO4 | robotic setups, assess their
system under specific input excitation, .
. . o performance under various
and evaluate its suitability for a specific . .
s operating scenarios.
application.
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4. Course Teaching and Learning Methods:

Direct Information
Instructio Indirect Instruction Technology-
n Assisted Learning
(2]
S S 2 | €
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- 5 o o a LL (99} UO') > <—(
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0 a )

Course Schedule:

Total Expected number of the Learning Hours
Week Scientific content of the course Weekl : —
No. (Course Topics) Y| Theoretical Training
Hours | teaching . /Practical | Other
(lectures) Tutorial Lab
1 Introduct_lon to Manufacturing 4 5 5 0 )
Automation
2 Mechanization vs Automation 4 2 2 0 )
3 Types of _Indus;rlal Robots 4 5 5 0 -
and Configurations
Robot Drive Systems -
4 | (Electric, Pneumatic, 4 2 2 0
Hydraulic)
Control Systems and -
S Architectures 4 2 2 0
6 Robot Programming Methods 4 2 2 0 )
7 Revision and Mid Exam
8 Vision Systgms in 4 5 5 0 -
Manufacturing

Page 3 of 5




Safety Considerations for -
e Robotic Installations 4 2 2 0
Identifying Opportunities for -
& Robotic Automation 4 2 2 0
11 Cost An_aIyS|s and I_Economlc 4 9 9 0 -
Factors in Automation
Quality and Machine -
12 Performance Considerations 4 2 2 0
13 Case Studies and Emerging 4 9 9 0 -
Trends
Final Presentations — -
14 | Innovative Automation 4 2 2 0
Solutions
15,16 Final Exam.

5- Methods of students’ assessment:

Assessment Percentage
- Timing Marks/ of
No. Assessment Methods
(Week Scores total course
Number) Marks
1 Exam 1 written (Semester work) 5 15 15%
2 Exam 2 written (Semester work) 12 15 15%
3 Midterm exam 7 20 20 %
4 Final Written Exam 15, 16 40 40 %
7 Assignments / Project /Portfolio/ Logbook 10 10 10%
6- Learning Resources and Supportive Facilities *
Automation, Production Systems, and
Learning The main (essential) reference Computer-Integrated Manufacturing (5th
resources (must be written in full according to | Ed., 2023)
(books, the scientific documentation method) | Author: Mikell P. Groover
scientific
references, Other References
etc.) * Learning Platforms : .
il TivEn om A EKB - Microsoft office
. Devices/Instruments Laptop
Supportive -
facilities & Supplies —
equipment MATLAB/Simulink
for Electronic Programs Automation Studio
teaching PLC programming software
and Skill Labs/ Simulators NON
|earning * Virtual Labs NON
Other (to be mentioned) NON
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Course Coordinator

Program Coordinator

Name

Dr.Ahmed Abu EIl -FADI

Dr. Ahmed Abdalbadia

Signature

Abimed fade
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Higher Technological Institute (HTI) — 10t of Ramadan City

Course Specification

1. Basic information:

Course Title (according to the bylaw):

Design of Machine Elements

Course Code (according to the bylaw):

ENG 271

Department/s that participated in the
teaching:

Mechanical Engineering

. . Other
Total number of credit hours of the course: Theoretical | Practical (specify) Total
(according to the bylaw)
S S
Course Type: Compulsory
The level to which the course was SENIOR 1

introduced:

Academic Program:

Mechatronics Engineering

Institute:

Higher Technological Institute

Name of Course Coordinator:

Dr.Saleh Sobhy

Course Specification Approval
(Attach the decision/minutes of the department
/committee/council ....)

The division council minute of department

Course Specification Approval Date:

8/12/2025

2. Course Overview (Brief summary of scientific content):

Introduction , material and their properties ,manufacturing technology , modes of fractures -

Design of fasteners (riveting , welding ,screwed joints) , power screw ,levers, shaft design,

coupling- Gear design (Spur, Helical, Bevel, & worm), rolling bearings selection , sliding

bearing design , flat and V-belt and pulley transmission.
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3. Course Learning Outcomes CLOS :

Matrix of course learning outcomes CLOs with program outcomes POs (ARS).

Program Outcomes (ARS .
(according togthe matrix in the p()rograzm specs) Course Learning Outcomes
Al,A3,A10,B1,B3 Upon completion of the course, the student
will be able to:
Code Text Code Text
Identify, formulate, and solve Identify key relationships in stress
complex engineering problems LO1 | analysis calculations by applying the
AL by applying engineering basics of machine design.
fundamentals, basic mechanics Distinguish between different types
of materials LO2 | of stresses.
Apply  engineering  design
processes to produce cost-
effective solutions that meet
specified needs with
consideration for global,
cultural, social, economic, Apply  suitable  theories  of
A3 : . LO3 : :
environmental, ethical and mechanical design
other aspects as appropriate to
the discipline and within the
principles and contexts of
sustainable design and
development.
Acquire and apply new Analyze cost-related applications by
knowledge; and practice self, searching for information to develop
A10 | lifelong and other learning| LO4 | knowledge and skills that support
strategies. life-long learning.
Model, analyze and design Evaluate applications involving
physical systems applicable to simultaneous operations and cost
the specific discipline by | LOS5 | considerations using basic design
applying the concepts of: concepts.
Thermodynamics, Heat
Transfer, Fluid Mechanics, solid
B1 ; . . _ _ .
Mechanics, Material Processing, Determine design requirements for
Material Properties, machine elements.
Measurements, LO6
Instrumentation, Control
Theory and Systems,
Mechanical Design and
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Analysis, Dynamics and
Vibrations.
Select conventional mechanical Select appropriate materials and
equipment according to the LO7 design  theories for  machine
required performance. elements.
B3 - -
Select material processing methods
according to the required
LO8
performance.
4. Course Teaching and Learning Methods:
Direct Information
Instructio Indirect Instruction Technology-
n Assisted Learning
o =2 -
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5 o | .2 5 2 L 0 2 <
= 2 ° | x 8 |&
o a
Course Schedule:
Total Expected number of the Learning Hours
Week Scientific content of the course Weekl _
No. (Course Topics) CeKY | Theoretical Training
Hours teaching , /Practical Other
(lectures) Tutorial Lab
Material and their properties, -
1 : 5 2 3 -
manufacturing technology
Modes of fractures -
2 5 2 3 -
Failure Theories -
3 5 2 3 -
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4 Design of fasteners 5 5 -
5 Power screw 5 9 -
5 Shaft design 5 5 -
7 Revision and Mid Exam
8 Complex stress on the shafts 5 5 -
9 Gear design 5 5 -
10 Gear design 5 5 -
1 rolling bearings selection 5 5 -
12 Sliding bearing design 5 5 -
flat pulley t issi -
13 at pulley transmission 5 5
14 V-belt and pulley transmission 5 5 -
15,16 Final Exam.
5- Methods of students’ assessment:
Assessment Percentage
No. Assessment Methods * Timing iy el
(Week Scores total course
Number) Marks
1 Exam 1 written (Semester work) 5 10 10 %
2 Exam 2 written (Semester work) 10 10 10 %
3 Midterm exam 7 20 20 %
4 | Final Written Exam 15, 16 40 40 %
7 Assignments / Project /Portfolio/ Logbook 12 20 20 %

6- Learning Resources and Supportive Facilities *
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The main (essential) reference
(must be written in full according to

Robert L. Mott,
“MachineElementsinMechanicalDesign”,

Learning | the scientific documentation method) 6thEdition.Pearson.2018
resources : :
(books, Other References
scientific T —
references, ectronic Sources
etc.) * (Links must be added) MS.TEAMS
Learning Platforms . :
(L@ s 50 mrc e EKB - Microsoft office
Supportive Devices/Instruments NON
feacd:ltlriserﬁ Supplies NON
9 f?)r Electronic Programs NON
teaching Skill Lf';\bs/ Simulators NON
and Virtual Labs NON
learning * Other (to be mentioned) NON
Course Coordinator Program Coordinator
Name Dr.Saleh Sobhy Dr. Ahmed Abdalbadia
Signature Saleh Sobhy é/»//,wo T
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Higher Technological Institute (HTI) — 10t of Ramadan City S,

Course Specification

1. Basic information:

Course Title (according to the bylaw):

Machinery Diagnosis & Condition
Monitoring

Course Code (according to the bylaw):

ENG 277

Department/s that participated in the
teaching:

Mechanical Engineering

. . Other
. Th I| P | ; Total
Total number of credit hours of the course: eoretica ractica (specify) ota
(according to the bylaw)
4 4
Course Type: Elective
The level to which the course was SENIOR 1

introduced:

Academic Program:

Mechatronics Engineering

Institute:

Higher Technological Institute

Name of Course Coordinator:

Assoc. Prof. Dr. Mona A. Younis

Course Specification Approval
(Attach the decision/minutes of the department
/committee/council ....)

The division council minute of department

Course Specification Approval Date:

8/12/2025

2. Course Overview (Brief summary of scientific content):

Study of periodic and random signals, statistical properties, auto and cross correlation and power

spectral density- functions of commonly found systems, spectral analysis, Fourier transforms

and fast Fourier transform algorithm; real time analyzers and discrete signals. Introduction to

condition monitoring of machinery; vibration standards and monitoring procedures, use and

selection of measurements, analysis procedures and instruments. Applications to rotating

machinery, oil debris analysis, temperature analysis, Acoustic emission.
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3. Course Learning Outcomes CLOS :

Matrix of course learning outcomes CLOs with program outcomes POs (ARS).

Program Outcomes (ARS)

(according to the matrix in the program Course Learning Outcomes
specs)
A3 . A5 B1,B3 Upon completion of the cour.se, the student will
be able to:
Code Text Code Text
Apply engineering design Describe the different types of

processes to produce cost-effective LO1 maintenance.

solutions that meet specified needs LO?2 Identify the differences between
with consideration for global, maintenance and repair.

cultural, social, economic,
environmental, ethical, and other
aspects as appropriate to the Lo3 |Classify the various types of
discipline and within the principles maintenance.

and contexts of sustainable design
and development.

A3

Explain the duties of a maintenance
Practice research techniques and LO4 engineer.
A5 | methods of investigation as an

inherent part of learning. LO4 Demonstrate maintenance planning
and administration.

Model, analyze and design
physical systems applicable to the
specific discipline by applying the
concepts of: Thermodynamics,
Heat Transfer, Fluid Mechanics,
B1 solid Mechanics, Material LO5
Processing, Material Properties,
Measurements, Instrumentation,
Control Theory and Systems,
Mechanical Design and Analysis,
Dynamics and Vibrations.

Identify the challenges of vibration
monitoring.

Select conventional mechanical Classify different types of vibration
B3 | equipment according to the LO6 transducers.
required performance.
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4. Course Teaching and Learning Methods:

Direct Information
Instructio Indirect Instruction Technology-
n Assisted Learning
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Course Schedule:

Total Expected number of the Learning Hours
Week Scientific content of the course Weekl _
No. (Course Topics) eeKly | Theoretical Training
Hours teaching ” /Practical Other
(lectures) Tutoria Lab
. . 2 2 - -
1 Introduction to maintenance 4
. . 4 2 2 - -
2 Preventive maintenance
. . 4 2 2 - -
3 Types of preventive maintenance
. . 4 2 2 - -
4 Types of preventive maintenance
. . 4 2 2 - -
5 Types of preventive maintenance
Duties and responsibilities of 4 2 2 - -
6 production manager and
production engineer.
7 Revision and Mid Exam
Duties and responsibilities of 4 2 2 - -
8 production manager and
production engineer.
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Duties and responsibilities of 4 2 2 - -
9 production manager and
production engineer.
. . I 4 2 2 - -
10 | introduction to vibration
11 | Vibration monitoring 4 4 2 2 )
12 | Data acquisition vibration sensors 4 4 2 2 i
13 | Handheld vibration instruments 4 4 2 2 i
14 | revision 4 4 2 2 i
15,16 Final Exam.
5- Methods of students’ assessment:
Assessment Percentage
Timing Marks/ of
No. Assessment Methods *
(Week Scores total course
Number) Marks
1 | Exam 1 written (Semester work) 4 10 10%
2 | Exam 2 written (Semester work) 10 10 10%
3 Midterm exam 7 20 20 %
4 | Final Written Exam 15, 16 40 40 %
7 Assignments / Project /Portfolio/ Logbook 12 10 10%
9 | Other (presentation) 12 10 10%

6- Learning Resources and Supportive Facilities *

The main (essential) reference 1-R.C.MISHRA, ,,RELIABILITY AND
(must be written in full according to MAINTENANCE®, 2008
_ the scientific documentation method)
HERTIING 2- GANG SHEN CHEN,” HANDBOOK OF
reSources FRICTION VIBRATION INTERACTION,
(books, Other References 2026
scientific
references, Electronic Sources
*
SiE) (Links must be added) Non
Learning Platforms
(Links must be added) Non
Supportive Devices/Instruments Non
facilities & Supp”es Non
equipment Electronic Programs Non
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for_ SKill Labs/ Simulators fault diagnosis equipment available in
teaching lab.
and Virtual Labs Non
learning * Other (to be mentioned) Non
Course Coordinator Program Coordinator
Name Assoc. Mona A. Younis Dr. Ahmed Abdelbadea
Signature AOWA A 904N G neet?
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Higher Technological Institute (HTI) — 10t of Ramadan City S,

Course Specification

1. Basic information:

Course Title (according to the bylaw):

Renewable Energy

Course Code (according to the bylaw):

MEC 257

Department/s that participated in the
teaching:

Mechanical Engineering

. Theoretical | Practical Oth?r Total
Total number of credit hours of the course: (specify)
(according to the bylaw)
4 4
Course Type: Elective
The | I hich th r
e level to which the course was SENIOR 1

introduced:

Academic Program:

Mechatronics Engineering

Institute:

Higher Technological Institute

Name of Course Coordinator:

Dr. Mohamed Salah

Course Specification Approval
(Attach the decision/minutes of the department
/committee/council ....)

The division council minute of department

Course Specification Approval Date:

8/12/2025

2. Course Overview (Brief summary of scientific content):

Introduction, Renewable energies; Solar, wind, Biomass, geothermal, Tidal, Oceans wave,

hydrogen. The sun structure, solar constant, collectors, collector performance, Heat removal

factor. Applications, Design consideration of wind energy, site selection, available wind power,

Applications, Biomass conversion to fuel, storage of energy. Economics.
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3. Course Learning Outcomes CLOS :

Matrix of course learning outcomes CLOs with program outcomes POs (ARS).

Program Outcomes (ARS)
(according to the matrix in the program Course Learning Outcomes
specs)
Upon completion of the course, the student
will be able to:
Code Text Code Text
Identify a broad range of renewable
Identify, formulate, and solve energy interventions to address specific
complex engineering problems LO1 energy  requirements,  particularly
Al by applying engineering related to solar, wind and hydro
fundamentals, basic science sources.
and mathematics. Evaluate the sustainability challenges
LO2 of different renewable energy
interventions.
Apply engineering design
processes to produce cost-
effective solutions that meet
specified needs with
consideration ~ for  global, Utilize industry-standard modelling
cultural, social, economic, tools to develop basic renewable
A3 . X LO3
environmental, ethical and energy system models.
other aspects as appropriate to
the discipline and within the
principles and contexts of
sustainable design and
development.
Analyze applications of renewable
Acquire and apply new energy operations through independent
knowledge; and practice self, information  search to  develop
Al10 | ,. . LO4 . :
lifelong and other learning knowledge and life-long learning
strategies. skills.
Model, analyze and design Distinguish renewable energy
physical systems applicable to LO5 applications analytically by applying
the specific discipline by fundamental concepts.
applying the concepts of:
B1 | Thermodynamics, Heat
Transfer, Fluid Mechanics, Design practical renewable energy
solid Mechanics, Material LO6 systems using appropriate methods and
Processing, Material tools.
Properties, Measurements,
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Instrumentation, Control
Theory and Systems,
Mechanical  Design  and
Analysis,  Dynamics and

Vibrations.
Select appropriate components for
S . LO7 renewable energy systems based on
elect : conveptlonal performance requirements.
B3 mechaplcal equipment Apply suitable design methods for
according to the required PRIy < g .
performance. LOS conventional solar collectors according

to performance requirements.

4. Course Teaching and Learning Methods:

Direct Information
Instructio Indirect Instruction Technology-
n Assisted Learning
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Course Schedule:

Expected number of the Learning Hours

Week Scientific content of the course V\1/— OIi: :
No. (Course Topics) Hee y Theore_tlcal Training
o teaching / Practical Other

Tutorial

(lectures) Lab

Introduction to the course.
1 4 2 2 - -
Sources of renewable energy.

Available solar energy and
solar constant.

3 | Types of solar collectors. 4 2 2 - -
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4 E(Iearl:‘ 0prl;';\]t:nscoellar collector 4 9 9 i i
5 | Solar heating systems. 4 2 2 - -
6 | Solar heating systems. 4 2 2 - -
7 Revision and Mid Exam

8 | Photovoltaic technology. 4 2 2 - -
9 | PV panel’s structure. 4 2 2 - -
10 | PV system components. 4 2 2 - -
11 | PV system design. 4 2 2 - -
12 | Available wind energy. 4 2 2 - -
13 | Applications of wind energy. 4 2 2 - -
14 | Applications of wind energy. 4 2 2 - -

15,16 Final Exam.

5- Methods of students’ assessment:

Assessment Percentage
o Timing MarkS/ of
No. Assessment Methods
(Week Scores total course
Number) Marks
1 | Exam 1 written (Semester work) 5 10 10 %
2 | Exam 2 written (Semester work) 11 10 10 %
3 | Midterm exam 7 20 20 %
4 | Final Written Exam 15, 16 40 40 %
7 Assignments / Project /Portfolio/ Logbook 12 0 20 %

6- Learning Resources and Supportive Facilities *

Learnin Sgrensen, B. (2017) Renewable Energy:
arni . S .
resourcegs The main (essential) reference Physics, Engineering, Environmental

(books (must be written in full according to | Impacts, Economics and Planning. 5th edn.
scientifi’c the scientific documentation method) | |_ondon: Academic Press.
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references, Duffie, J.A., Beckman, W.A. and Blair, N.
etc.) * (2020) Solar Engineering of Thermal
Processes, Photovoltaics and Wind. 5th edn.
Hoboken, NJ: John Wiley & Sons.
Le Gourieres, D. (1982) Wind Power Plants:
Theory and Design. Oxford: Pergamon
Press.
S. P. Sukhatme, Solar Energy, Tata
McGraw-Hill.(2008)
A. E. Dixon, J. D. Leslie, Solar Energy
Conversion, eBook  (1797), ISBN:
9781483189284.
G.Tully, Solar heating systems: Analysis
S Bisiaences and design with the Sun-Pulse method (An
Energy learning systems book).(1981)
Farah Ejaz Ahmed, Raed Hashaike, Nidal
Hilal, Solar powered desalination -
Technology, energy and future outlook, .
Desalination 453 (2019) 54-76.
John R. Howell, Richard B. Bannerot, Gary
C. Vliet, Solar Thermal Energy Systems,
eBook (1982), New York : McGraw-Hill,
c1982.
Electronic Sources
(Links must be added) None
Learning Platforms . .
(i mvs: 5o A EKB - Microsoft office
Supportive Devices/Instruments None
faC|!|t|es & Supplies None
equipment ,
i Electronic Programs None
teaching Skill Labs/ Simulators None
and Virtual Labs None
learning * Other (to be mentioned) None
Course Coordinator Program Coordinator
Name Dr. Mohamed Salah Dr. Ahmed Abdalbadia
Signature w Kot
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Higher Technological Institute (HTI) — 10t of Ramadan City

Course Specification

1. Basic information:

Course Title (according to the bylaw):

Sensors and Actuators

Course Code (according to the bylaw):

MTE 211

Department/s that participated in the

teaching: Mechanical Engineering
. . Other
Total number of credit hours of the course: Theoretical | Practical (specify) Total
(according to the bylaw)
2 2 4
Course Type: Compulsory
The level to which the course was SENIOR 1

introduced:

Academic Program:

Mechatronics Engineering

Institute:

Higher Technological Institute

Name of Course Coordinator:

Dr. Ahmed Abu El Fadl

Course Specification Approval
(Attach the decision/minutes of the department
/committee/council ....)

The division council minute of department

Course Specification Approval Date:

8/12/2025

2. Course Overview (Brief summary of scientific content):

Introduction- sensors& transducers — Error analysis — Measurement s of displacement — Speed-

Acceleration_ Force — Strain _ Heat _etc. Selection of sensors _ Signal conditioning- Actuators

(Mechanical — Hydraulic _ pneumatics_ Electro-hydraulic _ Electro-pneumatic _ Electrical

actuators- Selection of actuators). Example of a Mechatronics system (small course project).
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3. Course Learning Outcomes CLOS :

Matrix of course learning outcomes CLOs with program outcomes POs (ARS).

Program Outcomes (ARS) :
) e Course Learning Outcomes
(according to the matrix in the program specs)
Upon completion of the
A2,A4,A10,D4 course, the student will be
able to:
Code Text Code Text
Develop and conduct appropriate experimentation Identify the =requirements
. . . and challenges of
and/or simulation, analyze and interpret data, assess hatroni t
A2 | and evaluate findings, and use statistical analysesand | LO1 Mecnatronics Systems
objective engineerin , judgment to draw conclusions related to sensors, actuators,
J 9 gjudg ' and signal conditioning
units.
Apply engineering design processes to produce cost- Select appropriate Sensors,
. . e : actuators, and signal
effective solutions that meet specified needs with o
. . . . conditioning  systems for
consideration for global, cultural, social, economic, specific apolications based
A4 | environmental, ethical and other aspects as| LOZ2 P PP A
. L L . on functionality,
appropriate to the discipline and within the principles L
. : performance, compatibility,
and contexts of sustainable design and development.
and cost.
Acquire knowledge of the
structure and operation of
various actuators, including
mechanical, hydraulic,
A10 Acquire and apply new knowledge; and practice self, LO3 pneumatic, electro-
lifelong and other learning strategies. hydraulic, electro-
pneumatic, and electrical
actuators, and apply
selection criteria.
Estimate and measure the performance of an Estimate the performance
electrical/electronic/digital/mechanical/mechatronics of mechatronics systems
D4 | system under specific input excitation, and evaluate | LO4 | using different sensors and
its suitability for a specific application. conduct error analysis.

4. Course Teaching and Learning Methods:
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Direct
Instructio
n

Indirect Instruction

Information
Technology-
Assisted Learning

Lectures

Tutorial / Practical
Brain Storming
Project based learning
Case Study
Problem Base Learning
Reports & Research

Discussion

Field Training
Site Visit

Self-Learning
Discovery Learning

Simulation Programs
Virtual labs
E-Learning

Al in Education

2
2
<
<

2

Course Schedule:

Total Expected number of the Learning Hours
Week Scientific content of the course Weekl _
No. (Course Topics) €KY | Theoretical Training
Hours teaching . / Practical Other
(lectures) Tutorial Lab
1 Introductlon_ of Sensors, 4 1 1 9 )
actuators, signal conditioning
2 Sensors and Transducers 4 1 1 2 )
3 Sensor Terminology and Errc_)r 4 1 1 5 -
Analysis
Measurements of -
4 Displacements, speed, 4 1 1 2
acceleration, strain, heat.
Measurements of -
5 Temperature, light, force, and 4 1 1 2
pressure.
6 Selection of sensors 4 1 1 2 )
7 Revision and Mid Exam
3 Introductlon of _sensors, 4 1 1 9 -
actuators, signal conditioning
9 Sensors and Transducers 4 1 1 2 )
10 Sensor_TermlnoIogy and Error 4 1 1 5 -
Analysis
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Measurements of -
11 | Displacements, speed, 4 1 1 2
acceleration, strain, heat.
Measurements of -
12 | Temperature, light, force, and 4 1 1 2
pressure.
13 | Selection of sensors 4 1 1 2 )
14 Introductlon of _sensors, 4 1 1 9 -
actuators, signal conditioning
15,16 Final Exam.
Experiment Topics: (If any)
Serial Experiment
1 Introduction of temperature control system components

How to select temperature sensor , Dc motor actuator
Desin of small temperature control system with small structure
Connect temperature sensor and d.c motor with small fan to structure
Apply signal conditiong approporate for sensor
Complete temperature control system

OO WIN

5- Methods of students’ assessment:

Assessment Percentage
No. Assessment Methods * Timing LS/ of
(Week Scores total course
Number) Marks
1 Exam 1 written (Semester work) 10 0 10%
2 Exam 2 written (Semester work) 10 0 10%
3 | Midterm exam 7 20 20 %
4 | Final Written Exam 15, 16 40 40 %
7 Assignments / Project /Portfolio/ Logbook 14 20 20%

6- Learning Resources and Supportive Facilities *

Learning _ , e  Alciator & Histand, “Introduction to
resources The main (essential) reference _

(books (must be written in full according to Mechatronics & Measurements Systems";
scientifi’c the scientific documentation method) McGraw-Hill, Second Edition, 2003
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W. Bolton; “Mechatronics — Electronic

references,
etc.) * . . :
Control Systems in Mechanical & Electrical
Other References Engineering.”, Longman, latest edition
,2019.
Electronic Sources
(Links must be added)
Learning Platforms . .
(L@ s 50 mec e EKB - Microsoft office
Supportive Devices/Instruments NI ELVIES-SENSORKIT
facilities & ,
equinment Supplies POWER SUPPLY
q ch))r Electronic Programs LABVIEW
teaching Skill Labs/ Simulators NON
and Virtual Labs NON
learning * Other (to be mentioned) NON
Course Coordinator Program Coordinator
Name Dr. Ahmed Abu EI Fadl Dr. Ahmed Abd El badii
Signature Abmed fade éf"Jj Lutin?
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Higher Technological Institute (HTI) — 10t of Ramadan City

Course Specification

1. Basic information:

Course Title (according to the bylaw):

Programmable logic controller

Course Code (according to the bylaw):

MTE 212

Department/s that participated in the
teaching:

Mechanical Engineerin

. . Other
Total number of credit hours of the course: Theoretical | Practical (specify) Total
(according to the bylaw)
2 2 4
Course Type: Compulsory
The level to which the course was SENIOR 2

introduced:

Academic Program:

Mechatronics Engineering

Institute:

Higher Technological Institute

Name of Course Coordinator:

DR.AHMED SAMIR

Course Specification Approval
(Attach the decision/minutes of the department
/committee/council ....)

The division council minute of department

Course Specification Approval Date:

8/12/2025

2. Course Overview (Brief summary of scientific content):

Structure and functions of PLCs, PLC H.W. components ( center components, data
processing, 10s, data communication,)- Review of logic fundamentals — Developing of
fundamental PLC wiring diagrams and ladder diagrams- Basics of PLC programming languages
- PLC programming, latching, internal relays, interlocking, Sequencing, Timers and counters,
Shift registers, Master and jump controls, Data handling, Math instructions, & Analogue input /

output., IEC 1131-3 programming languages-

Applications
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3. Course Learning Outcomes CLOS :

Matrix of course learning outcomes CLOs with program outcomes POs (ARS).

Program Outcomes (ARS)

(according to the matrix in the program specs)

Course Learning Outcomes

Al1,A3,A5,D1,D2

Upon completion of the course, the
student will be able to:

Code Text Code Text
Identify the appropriate equations
Identify, formulate, and solve complex | LO1 |required for the design and
engineering  problems by  applying calculation of mechatronics systems.
Al | engineering fundamentals, basic science and Distinguish between different types
mathematics. of PLC systems and their
LO2 .
applications.
Apply engineering design processes to
produce cost-effective solutions that meet
specified needs with consideration for
global, cultural, social, egconomic, . . .
environmental, ethical and other aspects as Apply suitable methods in the design
A3 . ST e LO3 | of PLC systems.
appropriate to the discipline and within the
principles and contexts of sustainable design
and development.
Practice  research techniques and _ _
methods of investigation as an inherent Analyze mechatronics system design
A5 | part of learning. LO4 | applications by researching and
integrating knowledge and skills.
Integrate a wide range of analytical tools Distinguish analytically between
, techniques , equipment , and software applications involving mechatronics
D1 |package to design and develop [ LO5 |systems by applying fundamental
mechatronics systems concepts.
Design PLC systems to meet specific
LO6 | functional requirements.
Design, model and analyze an Select appropriate. PLC  system
electrical/electronic/digital/mechatronics | LO7 corr:por:gnts for different
D2 |system or component for a specific applications.
appll_ca(tjlon; gnd_ 'dﬁntéfy. the  tools Select the  suitable  design
required to optimize this design methodology for PLC  systems
LO8 | according to required performance
criteria.
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4. Course Teaching and Learning Methods:

Direct Information
Instructio Indirect Instruction Technology-
- y -
n Assisted Learning
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Course Schedule:
Total Expected number of the Learning Hours
Week Scientific content of the course Weekl _
No. (Course Topics) eeXY | Theoretical Training
Hours | teaching ) TPractical | Other
(lectures) Tutorial Lab
Introduction to PLC system
1 design 4 2 2 i i
Introduction to PLC system
2 3’ . 4 2 5 ] )
esign
PLC system components
3 y P 4 2 2 i i
Analysis of PLC  system
4 components 4 2 2 ) )
Selection  hardware  system
5 components 4 2 2 } }
Design of a hardware system
6 J Y 4 2 2 i i
7 Revision and Mid Exam
8 Basics of software 4 2 2 - -
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Timers

9 4 2 2 - -
Counters

10 4 2 2 - -
Design of PLC system

11 J Y 4 2 2 i i
Expermimental performance of

12 1 pLcs system 4 2 2 ) )
Comparison of design aspects of

13 | different PLCs systems 4 2 2 ) )
Review of design aspects of

14| gifferent PLCs systems 4 2 2 ) )

15,16 Final Exam.

5- Methods of students’ assessment:

Assessment Percentage
o Timing MarkS/ of
No. Assessment Methods
(Week Scores total course
Number) Marks
1 Exam 1 written (Semester work) 5 15 15%
2 Exam 2 written (Semester work) 10 15 15%
3 Midterm exam 7 20 20 %
4 Final Written Exam 15, 16 40 40 %
7 Assignments / Project /Portfolio/ Logbook 10 12 10%

6- Learning Resources and Supportive Facilities *

e i (e all) Eieenes Programmable logic controllers W.Bolton
) (must be written in full according to 6th editi
Learning | the scientific documentation method) -oth eaition.
resources o [ Mechatronics the science of Intelligent
(books, machines . An International journal
scientific .
f Electronic Sources
& :{gr;cies, (Links must be added)
' Learning Platforms . .
(Links must be added) EKB - Microsoft office
Supportive Devices/Instruments NON
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equipment Electronic Programs NON
for Skill Labs/ Simulators NON
teaching Virtual Labs NON
and .
learning * Other (to be mentioned) NON
Course Coordinator Program Coordinator
Name DR.AHMED SAMIR Dr. Ahmed Abdalbadia
Signature AHMED é/»‘J//tAG/u’?
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Higher Technological Institute (HTI) — 10t of Ramadan City (,%

Course Specification i e

1. Basic information:

Course Title (according to the bylaw): Mechatronics Workshop

Course Code (according to the bylaw):

MTE 213
Department/s that participated in the
teaching: Mechanical Engineering
. . Other
Total number of credit hours of the course: Theoretical | Practical (specify) Total
(according to the bylaw)
1 3 4
Course Type: Compulsory
The level to which the course was
introduced: SENIOR 1
Academic Program: Mechatronics Engineering
Institute: Higher Technological Institute

PROF.DR.EMAN NASSER

Name of Course Coordinator:

Course Specification Approval
(Attach the decision/minutes of the department The division council minute of department
/committee/council ....)

Course Specification Approval Date: 8/12/2025

2. Course Overview (Brief summary of scientific content):

Safety Instructions - This workshop aims at building the ability to design, choose the
necessary components, and implement small real tasks — Emphasis is on hand skill on preparing
printed circuit boards (PCB)- drilling — Soldering —Checking — Use of CAD programs is highly
encouraged — Example of the tasks, Power supply — H-Bridge — 555 timers - Schmitt Trigger —
Small practical project — Introduction of Mechatronics applications in real life may be introduced
(Automobiles, Air conditioning, or any other field).
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3. Course Learning Outcomes CLOS :

Matrix of course learning outcomes CLOs with program outcomes POs (ARS).

Program Outcomes (ARS)

(according to the matrix in the program specs)

Course Learning Outcomes

A3,A6,A9,D1,D2

Upon completion of the course, the

student will be able to:

Code

Text

Code

Text

A3

Apply engineering design processes
to produce cost-effective solutions
that meet specified needs with
consideration for global, cultural,
social, economic, environmental,
ethical and other aspects as
appropriate

to the discipline and within the
principles and  contexts  of
sustainable design and development.

LO1

Apply the design of electronic circuits
(e.g., a stable 555 timer for LED
alarm) with focus on minimizing cost.

A6

Plan, supervise and monitor
implementation of engineering projects,
taking into consideration other trades
requirements.

LO2

Plan the process of designing
electronic circuits.

A9

Use creative, innovative and flexible
thinking and acquire entrepreneurial
and leadership
skills to anticipate and respond to
new situations.

LO3

Develop flexible thinking and
problem-solving skills by completing
multiple mini-projects.

D1

Integrate a wide range of analytical
tools , techniques , equipment , and
software pacakage to design and
develop mechatronics systems

LO4

Design power supply circuits using
EAGLE software.

Page 2 of 5




Design, model
for a specific application;
identify the tools
optimize this design

D2

and analyze an
mechatronics system or component

required

and
to

LOS

Design
directional

H-bridge

control

mechatronics subsystems.

in

circuits

for

various

4. Course Teaching and Learning Methods:

Direct Information
Instructio Indirect Instruction Technology-
n Assisted Learning
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Course Schedule:
Total Expected number of the Learning Hours
Week Scientific content of the course Weekl _
No. (Course Topics) eekly | Theoretical Training
Hours | teaching . /Practical | Other
Tutorial
(lectures) Lab
Introduction to PCB design -
1 . 4 1 - 3
and etching method.
Power supply stages - -
Power supply complete
g | Fowerstpply comp 4 1 3
circuit.
Power supply calculations.
Power supply circuit design - -
3 . 4 1 3
using CAD software.
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Power supply design - -
4 Deliverables (schematic & 4 1 3
layout)
Power supply design - -
5 Deliverables (PCB) | 1 3
5 Power supply design 4 1 - 3 -
Deliverables (Complete PCB)
7 Revision and Mid Exam
8 | H-bridge Based on Relay 4 1 ) 3 )
H-bridge Based on transistor - -
® | and MOSFET 4 L 3
10 | H-bridge Based on L 298 IC. 4 1 ) 3 )
11 555 timer (A stable circuit 4 1 - 3 -
application)
555 timer (Mono- stable circuit - -
12 apphcaﬂ_on) . 4 1 3
And simple  Mechatronics
systems
13 | H-bridge Based on Relay 4 1 ) 3 )
14 | H-bridge Based on Relay 4 1 ) 3 )
15,16 Final Exam.

5- Methods of students’ assessment:

Assessment Percentage
No. Assessment Methods * Timing Marks/ of
(Week Scores total course
Number) Marks
3 | Midterm exam 7 30 30 %
4 | Final Written Exam 15, 16 30 30 %
7 Assignments / Project /Portfolio/ Logbook 2,48,10 40 40 %

6- Learning Resources and Supportive Facilities *

Learning The main (essential) reference e Alciator & Histand, “Introduction
resources (must be written in full according to

(books, the scientific documentation method) to Mechatronics & Measurements
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scientific systems"; McGraw-Hill, Second
references, .
etc.) * Edition, 2023.
e Savant, C. J., Roden, M. S,
Carpenter, G. L., & Savant, C. J.
(2024). Electronic design: circuits
Other References and systems.Undeland, M. N., Robbins,
W. P., & Mohan, N. (2024). Power
electronics. Converters, Applications, and
Design, 763.
Electronic Sources
(Links must be added)
Learning Platforms . :
(i@ e 50 FeE ) EKB - Microsoft office
. Soldering station, multimeter, oscilloscope,
Devices/Instruments oy .
PCB drilling tools, power supply unit
Supportive subplies Electronic components (resistors,
facilities & L2 capacitors, I1Cs, wires, breadboards, PCBSs)
equipment Electronic Programs
for _ _ Mechatronics Workshop Lab (Equipped for
teaching Skill Labs/ Simulators PCB manufacturing and circuit testing)
and . Simulation software (e.g., Eagle CAD,
learning * Virtual Labs Multisim, Proteus)
. Access to EKB platform, Al learning tools,
h . ! .
Other (to be mentioned) Microsoft Office tools, Projector
Course Coordinator Program Coordinator
Name Prof. Dr. Eman Nasser Dr. Ahmed Abdalbadia
) /\—ti» £As T
Signature ’”'f(‘f A P é//bj//u.&,u’?
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Higher Technological Institute (HTI) — 10t of Ramadan City

Course Specification

1. Basic information:

Course Title (according to the bylaw):

Microcontrollers

Course Code (according to the bylaw):

MTE 214

Department/s that participated in the

teaching: Mechanical Engineering
. . Other
Total number of credit hours of the course: Theoretical | Practical (specify) Total
(according to the bylaw)
3 i 4
Course Type: Compulsory
The level to which the course was SENIOR 1

introduced:

Academic Program:

Mechatronics Engineering

Institute:

Higher Technological Institute

Name of Course Coordinator:

Dr. Mina Raafat

Course Specification Approval
(Attach the decision/minutes of the department
/committee/council ....)

The division council minute of department

Course Specification Approval Date:

8/12/2025

2. Course Overview (Brief summary of scientific content):

Basics of Computing and digital design- Microprocessor architectures - Microcontroller
architectures -Microcontroller Programming using assembly and a high level language (Basic
or C...)-1/0 Port programming -Addressing modes -Arithmetic and logic - Timer and serial port
programming- Interrupts programming — Small course project.
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3. Course Learning Outcomes CLOS :

Matrix of course learning outcomes CLOs with program outcomes POs (ARS).

Program Outcomes (ARS) ,
(according to the matrix in the program specs) Course Learning Outcomes
Upon completion of the course, the
AR RO ARL AT B DD student will be able to:
Code Text Code Text
Utilize contemporary technologies, codes
of practice and standards, quality Use assembly and C programming
A4 guidelines, health and safety Lol languages for various practice
requirements, environmental issues and projects codes creation.
risk management principles
Plan, supervise and monitor
implementation of engineering projects, Monitor and clarification of
A6 taking into consideration other trades Lo2 | Program outputs using an LCD
requirements display.
Use creative, innovative and flexible Design alternative codes for the
thinking and_ acquire entre_p_reneurlal same project for enhancing flexible
A9 and leadership skills to anticipate and | LO3 thinking and innovation
respond to new situations '
. simulate microcontroller-based
Acqu!re and a_pply new knowledge, qnd projects to gain new knowledge for
A10 | practice self, lifelong and other learning | LO4 self-learnina skills improvement
strategies g b
Integrate a wide range of analytical tools Desion a temperature control
, techniques , equipment , and software circm?it usiﬁ different
D1 | packages to design and develop | LOS5 roaramming lan gua o
mechatronics systems prog g languages.
Design, model and analyze an Design electronic systems using PIC
electrical/electronic/digital/mechatronics microcontroller concepts and tools.
D2 system or component for a specific L06
application; and identify the tools
required to optimize this
design
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D3

Plan, manage, and implement designs

of mechatronics systems, subsystems,

modules, and machine elements based

on traditional and contemporary
technological, professional, and
computer-aided tools.

LO7

Carry out the design of different
programming codes by applying
knowledge of computer-aided tools
and PIC C software.

4. Course Teaching and Learning Methods:

Direct Information
Instructio Indirect Instruction Technology-
n Assisted Learning
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Course Schedule:
Total Expected number of the Learning Hours
Week Scientific content of the course Weekl _
No. (Course Topics) eeKly | Theoretical Training
Hours teaching . / Practical Other
Tutorial
(lectures) Lab
1 Introduction to computing 4 1 2 1
5 Microcontroller architecture, 4 1 2 1 -
memorytypes
3 Assembly language 4 1 2 1 -
programming
. 1 1 -
4 Branch, Call and time delay 4 2
5 Continue to assembly language 4 1 5 1 -
programming
Microcontroller ~ Stack & 1 1 -
6 4 2
Interrupt
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7 Revision and Mid Exam
Introduction to 4 1 2 1
8 Microcontroller programming
inC
9 Microcontroller External and 4 1 2 1
Internal Interrupts
10 Microcontroller LCD 4 1 2 1
& Keyboardinterfacing
1 Microcontroller Timers 4 1 2 1
12 Microcontroller ADC 4 1 2 1
13 Final Project 4 1 2 1
14 Continue to final project 4 1 2 1
15,16 Final Exam.

Experiment Topics:

Serial Experiment

1 Led o/p (assembly code)

Change led state using push button at input (assembly code)

Led flashing (delay in assembly code)

Change led flashing sequence using push button (assembly code)

Experiment 1&2&3&4 in C code

Counting and display on 7 segments

ADC using variable resistance as an input

O N0 |WIN

Final project (e.x temp measurement, car garage, elevator, safe)

5- Methods of students’ assessment:

Assessment Percentage
* Timing Marks/ of
No. Assessment Methods

(Week Scores total course

Number) Marks

1 Exam 1 written (Semester work) 5 10 10%

2 Exam 2 written (Semester work) 12 10 10%

3 Midterm exam 7 20 20 %
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4 Final Written Exam

15,16 40 40 %

7 Assignments / Project /Portfolio/ Logbook

14-12 20 20%

6- Learning Resources and Supportive Facilities *

“Programming PIC Microcontrollers with
The main (essential) reference XC8: Mastering Classical Embedded
(must be written in full according to | Design (Maker Innovations Series)
Learning the scientific documentation method) | «,Armstrong Subero Second Edition(2024)
resources
(books, “PIC Microcontrollers Programming in C”
scientific Other References Author: Milan Verle
references,
etc.) * Electronic Sources
(Links must be added)
Learning Platforms - .
Ul Vs e edtes) EKB - Microsoft office
Supportive Devices/Instruments Laptop, PIC microcontroller programmer
faci!ities & Supplies Breadboard & El electronic component (resistors,
equipment PP capacitors, jumpers, crystal,...)
for Electronic Programs Mikro C pro IDE , PROTUS
teaching Skill Labs/ Simulators non
an_d Virtual Labs non
learning * Other (to be mentioned) non
Course Coordinator Program Coordinator
Name Dr. Mina Raafat Dr. Ahmed Abdalbadia
Signature Mina Raafat é/»///u&,«f?

Page 5 of 5




Olaa ) (e piladly - Alad) gl sl agaal) o

w\JAJJLd,yA\gﬂ

N

¥ 5}

o g 5us

Dhena; e uilalt

3 Ay Ay s

: ;\,,u-ub.u\ Glaglaa -1

(AU 259 Ll lag) 2 al) o

PHE 201 (Al 339 Ll lag) 1 il a8
Al o sl N Jﬂ\ u.é fuly Jbi é\-“ w\ ?Lﬁ\j\/au&\
s | e | () s N il Bacindl) el 5 e
2 | 1| 1 (Rl 4 Ll o)
LA g
Al 4d a.ﬁ gﬁ\ il ) g gsal
Aannsigl) el Y] il
lad) sl 5l agaall - gl
sala 5y 6 2413 il i
ekl alal) anddl] gl Al s alade) g AddUa dga
712612025

sl e

(Al s sinall jaga (adle) 5 Rall alall ciagll -2

Gpaall Glazalle o o guadl) Guldl) g anadil) § 4S ) Jadaic Gzl )l sl LedBle 5 dpad) 4y il Bpaal) Glasall: il ) duigl)
Sle ta il g el ) Al je A daa gl gandll CBMEAY) ¢ el alasl dAalind) cilebea sl dallae ¢l )l AL LEdle
e slind) ) puaill cola N1 g e diadl Cay il g ¢ B 5 ¢adlall 5 ¢ ualy 1 il ale iy yaic aaly S il le 8 Ak Al Hl1 Gudlal)

Al Hl) Aighl g aaly N (i) Al (p ABY) Aguail] AMa) (uld 3 53 00aSl) 5 gl aladiin

28l aladil) i) o -3

(BLiiall laall) zali o) il fiia aoa ) shall alecl] ) g (el

Page 1 of 4




el alail) il g3

BUiial) ApayalsY) ymlaall [ geali yal) cily jiia
(el Cana s 3 A ghaall lag ) jaal Lgiiiay 1)

&‘Jé@@u\wﬁ)ﬂ\wﬁtﬁ?ﬂﬁ

A4 _A5 A7 _A8_A9

ué.m .\JSM ua.m AJS”
g1 5l g Ll paB g 4 ggl) oplisl) o i il | LO1
¢_mlaall g il jlaall g (3 pualaall LA ¢ya BaELLY)
i) 5ol B ASIL Aualdl) () (any 4 e LO2 Llzadl) g Lol g dawal) clallaia g (33 gall cilaldy) g A4
SRl 3 13) (sl g Al
duzaly ) g dwtiglyy Lalll) clalbaal) (any 48 pal) dsals LO3
4 o) Belislly Lalid) pulaallg i JLEAY) Adjaa | LO4 | e oY £ JaS Glaill cullud g ) cilyils A jlas
- )
A Aaldl) ¢l Jail) £) g g A AN andl Jandl e G il LOS A AS
Lags ) 531 5 (S Call 5 Y Sand) e Gl | OB Clawaiil) asie 58 B e g3 88 beliSy Jaal) | A7
5 bt 1 . cAalai) Adxdia g
Ledlaal g Linaal g dpialy ) dasigh) e Gipll | LO7
ot ot An o o r vt e Ca Cile gana o AUS g Alidh g Liily Aallady Jual il
(and g Sucal L 49 Agall w
danl) GALAN g cBliaall 15l 43 ) 44 LO8 g prand) &) g¥) pladialy palead) A8
Lgilaladiin) g Aaad) Apaly ) 3520 Qlal) 48 pa dal) | LO9 | <l lge GladiSl g ¢y pall g sSisall g (0140 Sl ardia
s L Llani dauaal) (ad 3 il LAl o Jlas Y BaL
Rganl ) e oy Lay 5360 sk | 1010 Aaiull g Saaad) Ca8) gal) a8 g3l BALAN g ‘i\a.\l;‘) A9

g fiall plail g el (330 4

Page 2 of 4

o ,:jn iln i) sl 5385 85 Loway abaill il i)
Skl il glaal) L ol
5 3 |3 3 9
a1 '_3} H. = — = = E) 3 = ?’f
AR RER R R E AR AN L RN
A ENENERE 3 22|22 12212 |5 |3 Y
3 (2% |32 13 |3 3 ES I NS j Sl - 3 -,
q 3|5 T3 (|3 113 |32
? 1| 7 3 4
3
VNN VN y y
1008l (il Al J gl




pldll el 2 e a2
428 gial) ujm ARl alal) (5 giaall £ sel
RS oupdi | ctelud) (v A cile guda 54) PN
%3 LG N ‘
e | S B
0 1 5 l¢isa/ [gd/a8) duialy ) dudigh ale e o 590 g Lotdall 1
L) ALl e by pa7 +
1 2 Lial) DY e iy o5 4 LT i 5 il gl 50 LS 2
1 2 L) ALl e by p37 + 40 ggd) 5 L8N Lraii  pusns
1 5 DL e by 0 + Ll JLia ) 5 4] s U 52 5T
o/
0 1 ) Ll Ao il g7 + ) 98 Janill Laii b g i 5
i/
0 1 b ldal] ans ol ) GiilS o guil))iilSso guil] ale 6
2 e paill + (A jall daliS] il s
Ll &) HLais )
ol Jeaill Castia laial 5 daal e 7
i) Ll e iy i
0 1 5 + (Audaly ol 3Lial)) & pell Ll dalsd) < jliic Y/ 9
Lil) Dl < jLis ) e by ya
0 1 5 Sl i o+ Ll ) Ciliiial) avaail Lalel) Cilh) 4idY) 10
L e
0 1 2 B e Sy )5+ slall dallea 3 Lpasd) Calyidill 11
i/
0 1 5 + (Aied] oy paill Aiasdl 5 jga Y1) by ] usil] ale 12
L) Bl e by i
e Al pual ) Juaall) il s 13
1Ol a3k -5
. . . 5 gial) aydil) 8 g5
g gial) Apuadl . Gl ptid] S .
Y g O - h * ” -
A A aa) e | PR ERR | gl ) el 3k
° o UE ((.f"‘“ J.\.“
%20 20 4 el Gal andicay | 1
% 20 20 7 el Al Jadl) Cluaiia ¢ladial 2
% 30 30 13_14 GRS A gadal 3
%30 30 13 s Al Gladial 4

Page 30f 4

;%JLJ\ COLgudl) g alall) jalaa -6




é)_ﬁéﬁawg)ﬂd@d\gwﬁjgﬁm”km JM(;“L“‘Y‘&)‘S‘
6202043}‘0&\ BIERENEN (s Gl g 43, gt 188 ¢ ALalS bl A0S (ha )
D Sl e e ela¥l 5 i) 8 il sl Clipls ¥ .
22019 Y1 nshall sy A gl Pl jiluaa
e https://ar.wikipedia.org/wiki g2l 28
e —— 4 g <) aladl) (R 9 Axalall
e https://ar.wikipedia.org/wiki (a5 ) L) (e 1Y) *
. . Toadatl) Laidl)
EKB - Microsoft office () AL (e )
. Bigaa &l palaa dsld 1 &) Jagal)
A Al 5 48 sal) clisal) 2 Ayl
Jgana fgnal Sl g (o4 W) dandail) Jilu gl 3 ol 3 xibucal)
o Uall daylia Cd glS g ) Rall (puyail 5 S3a 4 * aladl) g
BRIy W S (Bl
) ae daa /) dala (g8 aglaya Ay
A\ , 5
-’iﬁ,//"y'( ) M7 33/ 99 & sl

Page 4 of 4


https://ar.wikipedia.org/wiki
https://ar.wikipedia.org/wiki

Olaay (o padiladly - (Aladl 2 ol 355 agaal)

qubAJJﬁAd,yAJS

2 gl {5k
HUM 204
) o slal)

() e | e

2| | E

dpaig) el
Al A ol oIS agaal)
Ol 2 dana (5 b /0
bl calad) andl) (pulaa

7126/2025

: ;\,,wb.u\ Glaglaa -1

(AU 259 Ll lag) 2 al) o

(bl 9 L e 2l 358

) (B S ) A oLl andl

s oohall Badinal) cloludl 23 Maa)

(Al 25 Wl la)
Lol g g

o) g a ) ) g gsal)
ZgAgAlS‘\J\ el

J3gxal

LA e pud

oAl A dlaie) g AU dga

sl e

(Al s ginall 5 ga adla) ) jiall alal) Cinagl) -2

Glalaia & Aalid Ll sl ELENGPVY o sl sl slae YU dalal) Cllall ¢l jlee i o cdalidal) 43Sy

B — ia gl el dagdal) — (i gliil (53aa s (ailiad o sgde A Cile g gall [ jiall Sl s 5 ualaal

Mae Y il i gl 5 gl pom il — )y gl e i Y g Apeil) il gl — gl lEMAT — Apalaie )

Alasinl — (im gl o bl 5 3 gl dpm il Audal Apadail) il sall — o sl S 5 i) il — (o sl il
GV (gl s jlaall Jmdl — pim gl 58 iU g sl 8 gall e Jalaill — lal eV e a5 ALY

Page 1 of 4

(ke




1o 8all alall) &) o -3
(L _ylaall) el ) cila jie e iall Alail) g g5 gl

Bliiall dpayalsy) ymlaall [ galipal) iy jia

3 Al) o) g . o e RGA s . .
el el il (bl Cava i (A48 ghaall Lai ) jiall Leliag ll)
8 18 GlUal) &y g Rl oy L) e (A3,A4,A5 A7,A8)
uall) 2 wail) KPy]

U gLty i.),m e@.\::i LO1 | Jdsis Cl:u"}! L_,MA..\.QJ\ H'.maﬂ\ Gllas dﬁm

ORI () 9 (sdbia Ao ity | LO2 | Baaaal) cilalial) 05 AGCH) dua G dllad

-

LHEy  Ladlad) Qi) clel e e
ABNAY)y dpinlly LolaByly delaia¥ly | A3
L) (A ) gad) & jlga ileiS) | LO3 | bluadU slady) s qilsall (e W
dalilly  apanall) iy gk Gaag
e ieall

i AN YA (pe 48 pal) i jlga liS) | LO4 | aeigly  Bmalaall L&Dl e SaldilY)

LAY e ) Jaal sl @ g GlS) | OS5 | culadlaia g Bagadl culaldi ) g ataall dou jlaal)

G aa Jaad) & jlge LSt | LOB | 319 (sl Al Llialll g Aadlead) g daal) Ad
G AY) g Jaladll g gl | LO7 hlad)
. R . pias @lalll guhg duagll Cldm du jlaa
AV 2 all Jual gl @l cluis) | LO8 : . A5
adY g i8S Jandl g Cunigall a3 o 3 adl) . L
J (288 3 uk’\ ;m LO9 |samia 4 2 guanSy 38 Bpliy Janll A7
—= ¢ (CABLELY) Faamtia g Ciluanadlil)

. ) ) — Lhiy LBl Lilue Jladl) (el gl
ey s ot ] S0 e 5 il &=L 2 [

S GaAS Jardlg Gigall Ba8 e 300 | ) o Gl aldiuly  alaall e dssana | A8
@Aﬂ\e ) w

e B _palaal)

1o 8Ll alail) g addadl) (5500 4

il Jila i) (5 Basbuway aladl) cibang) i)
Sl T T Cila glaal) Lin gl gi<S
3 9 3 X "j
4 _ L % ,§. = — = = b 3 = 2
ila 1151323 ERE %3 7 |13 il 1
3, 1 13 | | 2201212 1212la |z |z |:
;;* > | 3 3’, 3 3 2 31313 |7 3 Z |4 EN
9 L) 3 S j 31w |3 1 (3 3 b [
:-'3. j ; <] . 4 %
3

Page 2 of 4



108l o Al gl
42d gial) th.d) clelu s o Al alal) 5 sinal 5
T i ety (Ve Cle gua 94) gl
o i ie guadl) i)
e CrMas i i
0 0 2 2 dale dadia g gl pall ) lally iy a2l 1
0 0 2 2 Adlaaly (aglaa) dsari 2
0 0 2 2 cilaglial) £l 3
0 0 2 2 okl dulead dpulad) yalind) 4
0 0 2 2 Lzl Ldaad) Jalpe 5
0 0 2 2 Cagill cilel 6
il Al Juall) Cuatiia ¢laial g A2yl ya 7
0 0 2 2 Akl g 8
0 0 2 2 o) bl 9
0 0 2 2 g5 Ja il 10
0 0 2 2 (ragil) i) e cighad 11
0 0 2 2 Loy Laslitl) duds 12
0 0 2 2 Caskill S 13
0 0 2 2 Lle daalm 14
L) pal Al Juaadl) ) jLid) 16-15
1Dl a3k 5
T sl andil) i 65
J Mﬁﬁlﬁ‘ pa | A ERR | padll d)) * a3k
(ol
% 10 10 3 (R Jlasl) g pmail glala) |1
% 10 10 10 (B Jlasl) g pmai2 glala) | 2
% 20 20 7 el ) Juadl) Ciuaiia ladal | 3
% 40 40 16 515 ERAT g oadal | 4
% 20 20 Juadll J) gh i) i/ Jlady) cila / £ g pda /il | 5

Page 30f 4




Aalal) gl g alatl) jalas -6

faliall Gaua A e
Rl ae daaf/a Gyl 36 Jana (5 ghas /2 pey)

Page 4 of 4



Higher Technological Institute (HTI) — 10t of Ramadan City s,

k,$ i
Course Specification b
1. Basic information:
Course Title (according to the bylaw): Project Management
Course Code (according to the bylaw): MNG 201
Depar‘tmc.ent/s that participated in the Mechanical Engineering
teaching:
. . Other
Theoretical | Practical ; Total
Total number of credit hours of the course: ! ! (specify)
(according to the bylaw)
2 1 -- 3
Course Type: Compulsory
The level to which the course was
introduced: SENIOR 1
Academic Program: Mechanical Engineering
Institute: Higher Technological Institute
Name of Course Coordinator: Dr. Asmaa Ahmed Soliman
Course Specification Approval
(Attach the decision/minutes of the department The division council minute of department
/committee/council ....)
Course Specification Approval Date: 8/12/2025

2. Course Overview (Brief summary of scientific content):

Project management overview, organizational structures, assessing success, planning, learning
curves, network scheduling techniques, CPM analysis, precedence networking, resource allocation

and constraints, cost management, risk management, project performance measurement and control.
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3. Course Learning Outcomes CLOS :

Matrix of course learning outcomes CLOs with program outcomes POs (NARS).

Program Outcomes (NARS)
(according to the matrix in the program specs)

Course Learning Outcomes

Upon completion of the course, the student will

Al it be able to:
Code Text Code Text
LO1 Identify the fundamental concepts and
phases of project management.
Function efficiently as an individual Explain the role of organizational

A7 and as a member of multi-| LO2 |strategy in project selection and
disciplinary and  multi-cultural prioritization.
teams. Describe how an organization’s mission,

LO3 |vision, and strategy influence project
planning.
Develop project network schedules using
LO4 techniques such as Critical Path Method
Use creative, innovative, and (CPM) and Program Evaluation Review
flexible thinking and acquire Technique (PERT).

A9 entrepreneurial and leadership skills Apply core project management
to anticipate and respond to new | LO5 | principles to minimize project duration
situations. and mitigate risks.

LO6 Analyze the imp_act of risk management

processes on project outcomes.
. Schedule  project  resources  and
AERULE a_nd apply_new knowledge,  LO7 associated costs using appropriate tools.

A10 | and practice self, lifelong and other Recoanize the different methods for
learning strategies. LO8 g

project resource allocation.
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4. Course Teaching and Learning Methods:

Direct Information
. Indirect Instruction Technology-
Instruction . .
Assisted Learning
— < =2} =
IS 3) =
sle2ls|-lgls|c|2 = |€|E |, 5
s |8 |E 2935 (898 || |5|E[8|e|8 |5 |8
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Course Schedule:
Expected number of the
Week Scientific content of the course VJ:;E: L.earnmg Hour.s.
No. (Course Topics) Y| Theoretical Training
Hours teaching . Practical
(lectures) | ™°Mal | " ap
1 Introduction for project management 3 2 1 0
2 Organization strategy and project selection 3 2 1 0
Work  Breakdown structure  (WBS),
3 Organization Breakdown Structure (OBS), 3 9 1 0
Activity & Scope, Planning Process and
Time management Project Planning
Activities Duration, Activities Sequence,
4 Project Networks. 3 9 1 0
Gantt Chart (Bar Chart) and Solved
Examples on Bar chart (Gant Chart(
5 Activity On Arrow (AOA) and Solved 3 2 1 0
Examples on Activity on Arrow (AOA)
6 Activity On Node (AON) and Solved 3 9 1 0
Examples on Activity on Node
7 Revision and Mid Exam
8 Managing Project Risk 3 2 1 0
9 Scheduling Resources and Costs 3 2 1 0
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10 Applicable  Examples on  Scheduling 3 9 1 0
Resources
11 | Reducing Project Duration 3 2 1 0
12 Cost—Duration Trade-off examples 3 5 1 0
13 Cost—-Duration Trade-off examples 3 9 1 0
14 | Revision 3 2 1 0
15,16 Final Exam.
5- Methods of students’ assessment:
Assessment Percentage
imi Mark f
No. Assessment Methods * Timing IS °
(Week Scores total course
Number) Marks
1 Exam 1 written (Semester work or quiz) 3 10 10 %
2 Exam 2 written (Semester work or quiz) 5 10 10 %
3 | Exam 3 written (Semester work or quiz) 10 10 10 %
4 | Midterm exam 7 20 20 %
5 | Final Written Exam 15, 16 40 40 %
6 | Assignments / Project /Portfolio/ Logbook 12 10 10 %
6- _Learning Resources and Supportive Facilities *
1. Ravi V. Industrial Engineering and
_ _ Management. PHI Learning Pvt. Ltd.;
The main (essential) reference
(must be written in full according to 2015 Aug 31.
the scientific documentation 2. Baudin, . M., & Netland, T'. (.2022)'
method) Introduction to  manufacturing: An
Learning industrial engineering and management
resources perspective. Routledge.
(books, 1. Cardona-Meza LS, Olivar-Tost G.
scientific Modeling and simulation of project
references, Other References management through the PMBOK® standard
etc.) * using complex networks. Complexity.
2017;2017(1):4791635.
Electronic Sources N/A
(Links must be added)
Learning Platforms M .
(Links must be added) EKB - Microsoft office
i Devices/Instruments Data show- Dashboard
Supportive P ]
facilities & SUjpellies _N/A
equipment Electronic Programs Microsoft teams
for Skill Labs/ Simulators N/A
teaching Virtual Labs N/A
Other (to be mentioned) N/A
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and
learning *
Course Coordinator Program Coordinator
Name Dr. Asmaa Ahmed Soliman Dr. Mohamed Ashraf
Signature 1 Cal 3
g ul{p sl (2~
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Higher Technological Institute (HTI) — 10t of Ramadan City

Course Specification

1. Basic information:

Course Title (according to the bylaw):

Measurement Lab

Course Code (according to the bylaw):

MTE 221

Department/s that participated in the
teaching:

Mechanical Engineering

. . Other
Th tical | Practical - Total
Total number of credit hours of the course: eoretica ractical | (specify) ota
(according to the bylaw)
- Y Y
Course Type: Compulsory
The level to which the course was SENIOR 1

introduced:

Academic Program:

Mechatronics Engineering

Institute:

Higher Technological Institute

Name of Course Coordinator:

Assoc. Mona A. Younis

Course Specification Approval
(Attach the decision/minutes of the department
/committee/council ....)

The division council minute of department

Course Specification Approval Date:

8/12/2025

2. Course Overview (Brief summary of scientific content):

Safety Instructions - Hands on Experiments for measurements, Measurement principles
— Error analysis — Whetstone bridge — Operational amplifier - A/D & D/A - Data transfer,
serial and parallel ports. Transducers for displacement, velocity, temperature, pressure, and light

are to be covered.
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3. Course Learning Outcomes CLOs :

Matrix of course learning outcomes CLOs with program outcomes POs (ARS).

Program Outcomes (ARS) .
. . Course Learning Outcomes
(according to the matrix in the program specs)
AS&A6&AT&AS, D3&DA Upon completlofl of the course, the student
will be able to:
Code Text Code Text
Practice research techniques Identify the sensitivity of wheastone
AS and methods of investigation as | LO1. | bridge and application of different
an inherent part of learning. sensors by research techniques.
Plan, supervise and monitor Select the appropriate
implementation of engineering sensors/actuators/signal
A6 projects, taking into | LO2. | conditioning systems for any
consideration  other trades application based on functions,
requirements. performance, compitibility and cost
Function efficiently as an Collaborate effectively in diverse
individual and as a member of teams to complete Conducting
A7 c de s e . | LO3. . . .
multi-disciplinary and multi- different experiments using
cultural teams. electronic electronic components.
Communicate  effectively - .
. . Apply measurement operations
graphically, verbally and in . . .
ops . using probes in the kit to measure
A8 writing — with a range of | LO4.
. . current and volt and
audiences using contemporary .
documentation.
tools.
Plan, manage, and implement
designs of mechatronics systems,
subsystems, modules, and . .
D3 machine elements based on | LOS. Implc?ment d esigns Of. operatlonal
oo amplifier using NI Elvis kit
traditional and contemporary
technological, professional, and
computer-aided tools.
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Estimate and measure the
performance of an electrical/
electronic/ digital/ mechatronics

D4 system under specific input
excitation, and evaluate its
suitability for a  specific
application.

LOG.

Measure sensitivity of whetstone
bridge circuit.

4. Course Teaching and Learning Methods:

Direct Information
Instructio Indirect Instruction Technology-
n Assisted Learning
(o))
— g, E < o)) )
S o | € < g = g c
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Course Schedule:
Expected number of the
Week Scientific content of the course JOtZ; ; Eeamninaliours th
No. (Course Topics) ¢¢F) | Theoretical Training other
Hours teaching Tutorial / Practical
(lectures) utoria Lab
Introduction —Wheatstone -
1 i 3 - - 3
bridge.
5 Balance condition for 3 3 -
Wheatstone bridge.
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Sensitivity of Wheatstone
3 . 3 - - 3
bridge.
4 Sensitivity of Wheats.tone 3 i i 3
bridge.
5 Operational Amplifiers 3 - - 3
6 | Revision for part 1 & Quiz 3 - - 3
7 Revision and Mid Exam
The effect of operational
8 | amplifier on the sensitivity of 3 - - 3
Wheatstone bridge.
9 Temperature Sensors 3 i i 3
(Thermocouple Sensor)
10 Temperature Sensors 3 i i 3
(Thermocouple Sensor)
NI Elvis Kit sensors (Strain
11 gauge, Sonar, In fared, 3 i i 3
pressure sensor, Magnetic
field sensor, .etc.)
NI Elvis Kit sensors (Strain
19 | gauge, Sonar, In fared, 3 i i 3
pressure sensor, Magnetic
field sensor, .etc.)
NI Elvis Kit sensors (Strain gauge,
13 Sonar, In fared, pressure sensor, 3 - - 3
Magnetic field sensor, .etc.)
14 | Revision for part 2 3 - - 3
15,16 Final Exam.

Experiment Topics: (If any)

Serial Experiment
Ist Balance condition for Wheatstone Bridge
2nd Effect of sensitivity on Wheatstone Bridge (Resistance of the ratio arms)
3rd Effect of sensitivity on Wheatstone Bridge (Ratios of the arms)
4th Effect of sensitivity on Wheatstone Bridge (Source voltage)
Sth Operational Amplifier apllications
6th The sensitivity effect of wheatstone bridge on op-amp
7th Thermistor sensor
8th Thermocouple sensors
9th NI Elivs (strain gauge, sonar,infared, presure sensor,Magnetic filed,.etc)
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5- methods of student passements

Assessment Percentage
No. Assessment Methods * Timing MELLEY/ of
(Week Scores total course
Number) Marks
1 Exam 1 written (Semester work or quiz) 4 15 15%
2 Exam 2 written (Semester work or quiz) 11 15 15%
As
3 Midterm exam 30 30%
scheduled 0
AS
4 Final Written Exam 30 30%
scheduled 0
. . . AS
5 | Assignments / Project /Portfolio/ Logbook 10 10 %
scheduled

6- Learning Resources and Supportive Facilities *

Learning The main (essential) reference Thomas L. Floyd; "Digital
r‘?zwi(ces (must be written in full according to | Fundamentals", 8th Edition. Prentice
OOKS, the scientific documentation method)
scientific Hall, 2003.
refg:ir;ies, Other References Hand out to students one by one
Devices/Instruments NI ELVIS, Oscilloscopes, multimeters
Wheatstone bridge circuits & resistive
_ sensors
Sugpt_)rtlve Operational amplifier kits
fa0|!|t|es & A/D and D/A converters
equipment Serial & parallel communication
f°"_ Supplies modules
teaching Transducers: LVDT (displacement),
an_d tachometer/encoder (velocity),
learning * thermocouples (temperature), pressure
sensors, photodiodes/LDRs (light)
Electronic Programs LABVIEW
Course Coordinator Program Coordinator
Name Assoc. Mona A. Younis Dr. Ahmed Abdelbadea
Signature MONA A 70018 é’/ AJ/ | il ,«f?
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Higher Technological Institute (HTI) - 10t of Ramadan City P S
L ¥
Course Specification s
1. Basic information:
Course Title (according to the bylaw): Digital System Lab
Course Code (according to the bylaw): MTE 223
Department/s that participated in the
teaching: Mechanical Engineering
. . Other
Theoretical | Practical : Total
Total number of credit hours of the course: corefical | TracTed | (specify) o
(according to the bylaw)
- s iy
Course Type: Compulsory
The level to which the course was SENIOR 1

introduced:

Academic Program:

Mechatronics Engineering

Institute:

Higher Technological Institute

Name of Course Coordinator:

Assoc. Mona A. Younis

Course Specification Approval
(Attach the decision/minutes of the department
/committee/council ....)

The division council minute of department

Course Specification Approval Date:

8/12/2025

2. Course Overview (Brief summary of scientific content):

Safety Instructions - The aim of the lab is to introduce to the student all basic components of

digital design.Taking this lab will enable the student to understand and utilize digital

components such as counter, registers, memories, multiplexers and decoders in order to

implement logic functions. In addition, microprocessors and microcontrollers are introduced —

Different languages (assembly and at least one high level) are to be practiced.
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3. Course Learning Qutcomes CLOs :

Matrix of course learning outcomes CLOs with program outcomes POs (ARS).

Program Outcomes (ARS) c
. . Course Learning Outcomes
(according to the matrix in the program specs)
AS&AG6&AT&AS, D3 Upon completlop of the course, the student
will be able to:
Code Text Code Text
LAE1S0 SO G UCE T A1 Design digital circuit using research
AS and methods of investigation as | LO1 gn dig g
. . technique on PLD software
an inherent part of learning.
Plan, supervise and monitor
implementation of engineering Implement cirucit to studying the
A6 | projects, taking into LO2. operation decoder,MUX,and
consideration other trades Flipflops.
requirements.
Function efficiently as an Collaborate effectively in diverse
A7 individual and as a member of LO3 teams to complete Conducting
multi-disciplinary and multi- ) different experiments using digital
cultural teams. electronic components.
Communicate effectively — .
. . Apply measurement operations
graphically, verbally and in . .
AS writing — with a range of | LO4 using instrument embedded in the
. . ) kit to measure the truth table and
audiences using contemporary .
documentation.
tools.
Plan, manage, and implement
designs of mechatronics
systems, subsystems, modules, Implement designs of different
D3 and machine elements based on | LOS. digital circuits using LabVIEW
traditional and contemporary Software.
technological, professional, and
computer-aided tools.
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4. Course Teaching and Learning Methods:

. Information
Direct . q
. Indirect Instruction Technology-
Instruction . .
Assisted Learning
(o))
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Course Schedule:
Expected number of the
Week Scientific content of the course ufm]g . LTI (7 20T h
No. (Course Topics) Hee y Theore.tlcal Training other
ours teaching Tutorial / Practical
(lectures) Lab
Decoder and MUX circuits -
1 3 0 0 3
SR,D,JK flipflops -
2 piop 3 0 0 3
Counter Circuits -
3 3 0 0 3
Introduction to PLD -
4 3 0 0 3
Logic Gates with PLD -
5 & 3 0 0 3
Decoder PLD -
6 3 0 0 3
7 Revision and Mid Exam
MUX with PLD -
8 3 0 0 3
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9 7- segment with PLD 3 0 0 3 -
10 Flipflops circuits with PLD 3 0 0 3 -
11 Flipflops circuits with PLD 3 0 0 3 -
12 Counter with PLD 3 0 0 3 -
Shift Register with PLD -
13 3 0 0 3
14 | Revision 3 0 0 3 )
15,16 Final Exam.
5- methods of student passements
Assessment Percentage
Timing Marks/ of
No. Assessment Methods *
(Week Scores total course
Number) Marks
1 Exam 1 written (Semester work or quiz) 4 15 15%
2 Exam 2 written (Semester work or quiz) 11 15 15%
As
3 Midterm exam 30 30%
scheduled °
AS
4 Final Written Exam 30 30%
scheduled 0
. . . AS
5 | Assignments / Project /Portfolio/ Logbook 10 10 %
scheduled

6- Learning Resources and Supportive Facilities *

Learning The main (essential) reference Thomas L. Floyd; "Digital
FESOUrces | (muyst be written in full according to | Fundamentals", 8th Edition. Prentice

(books, the scientific documentation method) Hall. 2003

scientific > :
refc:zr;cies, Other References Hand out to students one by one
Supportive NI trainer kits

facilities & Devices/Instruments Logic probes and oscilloscopes
equipment
for Supplies Breadboards and IC components
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teaching (counters, registers, decoders,
and multiplexers, memories)
learning * LABVIEW
Electronic Programs Programming software (MPLAB X,
Arduino IDE, Keil uVision, Proteus)
Course Coordinator Program Coordinator
Name Assoc. Mona A. Younis Dr. Ahmed abd el badii
Signature MONA A 90N K dneet?
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Higher Technological Institute (HTI) — 10t of Ramadan City s,

Course Specification K e

1. Basic information:

Course Title (according to the bylaw): Robotics

Course Code (according to the bylaw): MTE 224

Department/s that participated in the Mechanical Engineering

teaching:
. . Other

Total number of credit hours of the course: Theoretical | Practical (specify) Total
(according to the bylaw)

3 1 4
Course Type: Compulsory
The level to which the course was
introduced: SENIOR 1
Academic Program: Mechatronics Engineering
Institute: Higher Technological Institute

Name of Course Coordinator: Dr Mina Raafat

Course Specification Approval
(Attach the decision/minutes of the department The division council minute of department
/committee/council ....)

Course Specification Approval Date: 8/12/2025

2. Course Overview (Brief summary of scientific content):

Industrial robots, robot systems, kinematics of robots, Forward Kinematics, Inverse Kinematics,
control of robots, robot programming languages, applications, tools to use with robots, software-
tools.
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3. Course Learning Outcomes CLOS :

Matrix of course learning outcomes CLOs with program outcomes POs (ARS).

PUEREGH DUIETIES (X5 Course Learning Outcomes
(according to the matrix in the program specs) 9
A2.A9.D3,D4 Upon completlon of the cour.se, the
student will be able to:
Code Text Code Text
Develop and conduct appropriate
experimentation and/or simulation, Develop and conducting
analyze and interpret data, assess and appropriate  experiments  for
A2 gﬁ?ﬁiﬁ f;nn%'ngf)’b.22t?veuseen5ti?1té2?i%al LO1 artificial robots, and simulate them
analy J . 9 9 using various simulation tools.
judgment to draw conclusions.
Work effectively both individually
Function efficiently as an individual and and collaboratively in  multi-
A9 |2 member of multi-disciplinary and LO2 disciplinary and multi-cultural
multi- cultural teams teams to design an artificial
manipulator.
Plan, Manage and Carry out designs of
Mechatronics systems , sub-system, Design an arm robot by applying
modules ,elements and machines knowledge of traditional,
elements based on the knowledge of technological, professional,
D3 | Traditional, Technological, Professional | LO3 | computer-aided, and contemporary
, Computer Aided and Software tools software tools in the field of
contemporary to the field of Mechatronics Engineering.
Mechatronics engineering
Estimate and measure the performance
of an Evaluate the performance of an
D4 electrical/electronic/digital/mechatronics LO4 artificial manipulator and assess
system under specific input excitation, the stability of its operation.
and evaluate its suitability for a specific
application.

4. Course Teaching and Learning Methods:

Direct Information
Instructio Indirect Instruction Technology-
n Assisted Learning
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Lectures

Tutorial / Practical
Brain Storming
Project based learning
Case Study
Problem Base Learning
Reports & Research

Discussion

Field Training
Site Visit
Self-Learning
Discovery Learning
Simulation Programs
Virtual labs
E-Learning
Al in Education

2
2
2
2
2

2
2
<

Course Schedule:

o Total Expected number of the Learning Hours
Week Scientific content of_the course Weekly [Th - —
No. (Course Topics) Hours ! eoretica Training .
eaching — / Practical Other
(lectures) Lab
Roboaotics, robot types,
1 | components, configurations, 4 2 2 0 -
and applications.
Robot Degree of Freedom -
2 (DOF) and robot workspace. 4 9 9 0
Simulate  different robots’
workspaces.
Spatial descriptions and -
3 homogepeous trans_fprmatlons 4 9 9 0
Computing  position  and
orientation.
Parameterization of Rotations -
4 |and MATLAB  robotics 4 2 2 0
toolbox.
Introduction to Robot -
kinematics, forward
Kinematics, Denavit-
° Hartenberg Convention (DH- 4 2 2 0
Parameters), and assignment of
coordinate frames.
Introduction to Robot -
kinematics, forward
kinematics, Denavit-
6 Hartenberg Convention (DH- 4 2 2 0
Parameters), and assignment
of coordinate frames.

Page 3 of 5




DH parameters using robotic
toolbox
7 Revision and Mid Exam
Inverse kinematics. -
8 Inverse  kinematics  using 4 2
robotic toolbox
Inverse kinematics. -
9 Inverse  kinematics  using 4 2
robotic toolbox
10 Veloc_ity kir_lematics._ 4 9 -
Jacobian using robotic toolbox
11 Veloc_ity kir_lematics._ 4 5 -
Jacobian using robotic toolbox
12 Robot glyna_mic analysis. 4 5 -
dynamic using robotic toolbox
13 Robot_ dyr_1amic a_nalysis. 4 5 -
dynamic using robotic toolbox
14 | Revision 4 2
15,16 Final Exam.
5- Methods of students’ assessment:
Assessment Percentage
No Assessment Methods * Timing iy el
) (Week Scores total course
Number) Marks
1 | Exam 1 written (Semester work) 5 10 10%
2 | Exam 2 written (Semester work) 12 10 10%
3 | Midterm exam 7 20 20 %
4 | Final Written Exam 15, 16 40 40 %
7 Assignments / Project /Portfolio/ Logbook 1-13 20 20%0

6- Learning Resources and Supportive Facilities *

Learning
resources
(books,
scientific

The main (essential) reference
(must be written in full according to
the scientific documentation method)

“INTRODUCTION TO ROBOTICS MECHANICS
AND CONTRO” JIM YOHANNAN(2023)

Other References

“MODERN ROBOTICS:MECHANICS PLANNING
AND CONTRO” VIJAY KAUSHAL(2023)
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references,
etc.) *
Learning Platforms VT :
L (T (2 SR EKB - Microsoft office
Supportive Devices/Instruments Laptop
facilities & i
equipment Supplies non
- Electronic Programs MATLAB
teaching Skill Labs/ Simulators non
and Virtual Labs non
learning * Other (to be mentioned) non
Course Coordinator Program Coordinator
Name Dr. Mina Raafat Dr. Ahmed Abd Elbade
Signature Mina Raafat é'/ﬂ/mo,#
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Higher Technological Institute (HTI) — 10t of Ramadan City

Course Specification

1. Basic information:

Course Title (according to the bylaw):

CAD/CAM for Mechatronics

Course Code (according to the bylaw):

MTE 226

Department/s that participated in the
teaching:

Mechanical Engineerin

. . Other
Total number of credit hours of the course: Theoretical | Practical (specify) Total
(according to the bylaw)
3 3 6
Course Type: Compulsory
The level to which the course was SENIOR 2

introduced:

Academic Program:

Mechatronics Engineering

Institute:

Higher Technological Institute

Name of Course Coordinator:

Dr. Hossam Ramadan

Course Specification Approval
(Attach the decision/minutes of the department
/committee/council ....)

The division council minute of department

Course Specification Approval Date:

8/12/2025

2. Course Overview (Brief summary of scientific content):

Product cycle, collecting of relevant information of design part, Geometric modeling of the
component using graphic software( wireframe, surface, solid) ,mechanism analysis of the
assembly- Parts, Force and stress analysis of designed Part, Optimum design and graphical
evaluation of the model ,documentation of the designed part ( views ,sectional views , 2d draw).
Computer aided manufacturing (CNC Computer numerical control coded program, computer
Aided process planning CAPP, Robotics)- Mechatronics applications- Future Developments.
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3. Course Learning Outcomes CLOS :

Matrix of course learning outcomes CLOs with program outcomes POs (ARS).

Program Outcomes (ARS)
(according to the matrix in the program

Course Learning Outcomes

specs)
A2.B4.D1,D3 Upon completlon of the cour.se, the student
will be able to:
Code Text Code Text
Develop and conduct
appropriate experimentation
Zzg/ionrterSI:?;[J:ja;gnéss;gagrfg Demonstrate an understanding of the
A2 luat pf' di ' d, Lo1 various types of CNC machines and
cvalua el in mg;s, an usg programming methods used in
sta_tlstl_ca analyses  an generating G-code.
objective engineering
judgment to draw conclusions.
Adopt suitable national and Apply G-code programming to
international standards and codes; perform required machining tasks and
?_”d '”_tﬁgrate 'tegi"v ?Oﬁom'g a}rdd create multiple designs to enhance
inancial aspects to: design, build, ractical skills.
B4 operate, inspect and maintain LO2 P
mechanical equipment and
systems.
Utilize different software tools for
Integrate a wide range of design and implementation, and develop
analytical tools , techniques, proficiency in writing and interpreting
D1 equipment , and software LO3 code, as well as understanding the
pacakage to design and develop relationship  between design  and
mechatronics systems programming.
Plan, manage, and implement
designs of mechatronics systems,
subsystems, modules, and machine Compare and contrasting the different
D3 elements based on tradlrtllor}al _antlj LO4 programming _ methods using
contemporary technological, appropriate analytical approaches.
professional, and computer-aided
tools.

4. Course Teaching and Learning Methods:

Page 2 of 5




Direct Information
Instructio Indirect Instruction Technology-
n Assisted Learning
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Course Schedule:

Total Expected number of the Learning Hours
Week Scientific content of the course Weekl _ —
No. (Course Topics) Y| Theoretical Training
RO teaching . / Practical Other
(lectures) Tutorial Lab
1 Basic Terms Used in NC, _CNC 5 1 5 3 )
Machines.
Programming  Systems and -
2 Types of Motion Control. 6 1 2 3
Computer Numerical Control -
e Machines 6 1 2 3
4 Features of CNC Machines and 5 1 5 3 -
Machine Control Unit of CNC
Positioning system and -
5 Applications of NC & CNC with 6 1 2 3
Adv., Disadv.
6 NC Coded Program. 6 1 2 3 .
7 Revision and Mid Exam
Format of Part Program, -
8 Preparatory Commands and 6 1 2 3
Miscellaneous functions
9 NC part program 6 1 2 3 )
10 | Cont. NC part program 6 1 2 3 )
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11 | CNC application program 6 1 2 3 _
12 Cont. CNC application 5 1 9 3 -
program
13 | Cont. CNC application program 6 1 2 3 )
14 Cont. CNC  application 5 1 9 3 -
program
15,16 Final Exam.
5- Methods of students’ assessment:
Assessment Percentage
No. Assessment Methods * Timing I ol
(Week Scores total course
Number) Marks
1 | Exam 1 written (Semester work) 6 10 10 %
2 | Exam 2 written (Semester work) 12 10 10 %
3 | Midterm exam 7 20 20 %
4 | Final Written Exam 15, 16 40 40 %
7 Assignments / Project /Portfolio/ Logbook 14 20 20 %
6- Learning Resources and Supportive Facilities *
Th . ial) ref -Mikell P. Groover, "Automation,
e main (essential) reference | 5 04, ction  System, and Computer-
(must be written in full accordingto | . C .
the scientific documentation method) integrated Manufacturing”, Prentlc(e Hal;.
. 2021).
rLearnrlng -Mikell P. Groover, Emory W. Zimmers,
ezﬁlékies Jr, " CAD/CAM Computer-Aided Design
( . t'f" and Manufacturing”, Prentice Hall.,
S]f:'en me Other References (1984).
re e{e”‘ies' -Ibrahim Zeid — Practical CAD/CAM in
Sie) Industryll Macraw — Hill Publishing
Company Limited ,(1995).
Learning Platforms . .
(LT iU B Bl EKB - Microsoft office
Supportive Devices/nstruments BOXFORD CNC LATHE and MILLER
facilities & MACHINE
equipment Supplies
for Electronic Programs
teaching Skill Labs/ Simulators BOXFORD V.10
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and Virtual Labs non
learning * Other (to be mentioned) non
Course Coordinator Program Coordinator
Name Dr. Hossam Ramadan Dr. Ahmed Abdalbadia
Signature Hossam Ramadan Z/,«J/ we /‘_,:7
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Higher Technological Institute (HTI) — 10t of Ramadan City

Course Specification

1. Basic information:

Course Title (according to the bylaw):

Vision Systems And Sensors In

Robotics
Course Code (according to the bylaw): MTE EO1
Department/s that participated in the
teaching: Mechanical Engineering

. . Other
Total number of credit hours of the course: Theoretical | Practical (specify) Total
(according to the bylaw)
4 E 4

Course Type: Elective
The level to which the course was SENIOR 1

introduced:

Academic Program:

Mechatronics Engineering

Institute:

Higher Technological Institute

Name of Course Coordinator:

Dr. Mina Raafat

Course Specification Approval
(Attach the decision/minutes of the department
/committee/council ....)

The division council minute of department

Course Specification Approval Date:

8/12/2025

2. Course Overview (Brief summary of scientific content):

Knowledge about the possibilities and applications of vision systems and sensors in a
production environment- Image processing, optical systems, camera systems, illumination,
data processing and analysis, sensor technologies and their applications, object recognition.
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3. Course Learning Outcomes CLOs :

Matrix of course learning outcomes CLOs with program outcomes POs (ARS).

FIJElD (OULEEIER (A1) Course Learning Outcomes
(according to the matrix in the program specs) 9
A2,A4,A10,D1,D2 Upon complet|0|_1 of the cour_se, the
student will be able to:
Code Text Code Text
Develop and conduct appropriate
experimentation and/or  simulation,
analyze and interpret data, assess and Conduct experiments and simulations
A2 | evaluate findings, and use statistical | LO1 |using vision and sensor data in
analyses and objective engineering robotics.
judgment to draw conclusions.
Utilize contemporary technologies,
codes of practice and standards, quality .. .
S Apply current vision and sensing
guidelines, health and safety . . .
) . . technologies in robotics, considering
A4 | requirements, environmental issues and | LO2 ;
. .. relevant industry standards and safety
risk management principles. .
practices.
Explore recent advancements in
Acquire and apply new knowledge, and computer vision and sensor
A10 | practice self, lifelong and other learning | LO3 | technologies, and their reflection on
strategies. their potential applications in robotics
through independent learning.
Integr.ate 2l range offemelhical i, Utilize image processing libraries and
techniques, equipment, and software . . .
D1 . LO4 | sensor integration tools for functional
packages to design and develop L. :
. vision-based robotic development
mechatronics systems.
Design, model and analyze an . .
. . e . Analyze a vision-based sensing
electrical/electronic/digital/mechatronics . S
. subsystem for robotic applications
D2 | system or component for a specific | LOS5 . . ;
e . . using appropriate modeling and
application; and identify the tools oL
. .. . . optimization tools.
required to optimize this design.
4. Course Teaching and Learning Methods:
Direct Information
Instructio Indirect Instruction Technology-
- Assisted Learning
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Lectures
Brain Storming
Case Study
Discussion
Site Visit
Self-Learning
Virtual labs
E-Learning
Al in Education

Tutorial / Practical
Field Training
Simulation Programs

Project based learning
Reports & Research
Discovery Learning

<_ | Problem Base Learning

2
2
<
2
2
2
2
<_
2

Course Schedule:

Expected number of the Learning Hours

Total
Week Scientific content of the course
No. (Course Topics) Weekly | Theoretical Training
Hours teaching . / Practical Other
(lectures) LCLCLE Lab

1 Introduction to YlSlon anq 4 ) ) 0 i
Sensor Systems in Robotics

2 Camera Models and Optics 4 2 2 0 )

3 nghtlpg and I1lumination 4 ) ) 0 -
Techniques

4 Image Acqplsltlon and 4 ’ ) 0 -
Preprocessing

5 Featurg Extraction and Edge 4 ) 5 0 -
Detection

Sensors in Robotics I: -

6 Proximity and Range Sensors 4 2 2 0

7 Revision and Mid Exam

8 Sensors in Robotics II: Vision- 4 ) ) 0 -
Integrated Sensors

9 Object N Detection and 4 ) ) 0 -
Recognition

10 Motlop Detection and 4 ) 5 0 -
Tracking

11 Vision-Guided Robotics and 4 ) ) 0 -
Control

12 Sensor ' Fusion and Data 4 5 ) 0 -
Processing
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13 | Applications and Case Studies 4 2 2 )
14 PI‘O_].eC’[ Presentations  and 4 ) ) -
Review
15,16 Final Exam.
5- Methods of students’ assessment:
Assessment Percentage
No. Assessment Methods * Timing HERD) ol
(Week Scores total course
Number) Marks
1 Exam 1 written (Semester work) 4 10 10%
2 Exam 2 written (Semester work) 13 10 10%
3 Midterm exam 7 20 20 %
4 | Final Written Exam 15,16 40 40 %
7 Assignments / Project /Portfolio/ Logbook 1-14 20 20%

6- Learning Resources and Supportive Facilities *

“ROBOTICS VISION AND CONTROL
L . The main (essential) reference FUNDAMENTALS ALG.”
earning - | (must be written in full according to | GELAR CLARK(2024)
resources | the scientific documentation method)
(books,
scientific
references, Other References
etc.) *
Learning Platforms .
L [ &0 5 ER GEd) EKB - Microsoft office
Supportive Devices/Instruments Laptop
facilities & Suboli Proiect d actuat
e upplies roject sensors and actuators
for Electronic Programs MATLAB
teaching Skill L_abs/ Simulators non
and Virtual Labs non
learning * Other (to be mentioned) non
Course Coordinator Program Coordinator
Name Dr. Mina Raafat Dr. Ahmed Abd Elbade
Signature Mina Raafat é"/,«,J/,gp,m?
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Higher Technological Institute (HTI) — 10t of Ramadan City (,%

Course Specification

1. Basic information:

Course Title (according to the bylaw):

Theory Of Integrated Systems

Course Code (according to the bylaw):

MTE EQ02

Department/s that participated in the
teaching:

Mechanical Engineering

. Theoretical | Practical Oth?r Total
Total number of credit hours of the course: (specify)
(according to the bylaw)
4 4
Course Type: Elective
The | I hich th r
e level to which the course was SENIOR 2

introduced:

Academic Program:

Mechatronics Engineering

Institute:

Higher Technological Institute

Name of Course Coordinator:

Dr.Ahmed Abu El -FADI

Course Specification Approval
(Attach the decision/minutes of the department
/committee/council ....)

The division council minute of department

Course Specification Approval Date:

8/12/2025

2. Course Overview (Brief summary of scientific content):

Basics of atom-, molecular- and solid state physics, basis technologies, function layers, volume
micro mechanics, surface micro mechanics, thick-film technology, layout and joining
techniques, LIGA techniques, applications, design, simulation, maximum utilization of the chip

surface, processing speed.
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3. Course Learning Outcomes CLOS :

Matrix of course learning outcomes CLOs with program outcomes POs (ARS).

Program Outcomes (ARS)
(according to the matrix in the program specs)

Course Learning Outcomes

A4,A10,D1,D2,D4

Upon completion of the course, the

student will be able to:

excitation, and evaluate its suitability for
a specific application

Code Text Code Text
Utilize contemporary technologies, codes
of practice and standards, quality Explain the foundational principles
Ad guidelines, ~ health  and  safety Loy | of atomic, molecular, and solid-
requirements, environmental issues and state physics relevant to integrated
risk management principles. systems
Acquire and apply new knowledge, and Explore recent applications and
A10 practice self, lifelong and other learning LO2 de_velopments in _ integrated
strategies microsystems through independent
learning.
Integrate a wide range of analytical tools, ) ) ) o
D1 | techniques, equipment, and software [ | o3 Simulate chip design fo_r efficient
packages to design and develop area usage and processing speed
mechatronics systems
Design, model and analyze an . —
electrical/electronic/digital/mechatronics Evaluate _ fmicro fa_brlcat!on
e technologies, including
D2 | system or component for a specific| LO4 . .
S . . volume/surface  micromechanics,
application; and identify the tools thick-film processes, and LIGA
required to optimize this design ’ ‘
Estimate and measure the performance
of an electrical/electronic/digital/mechat
D4 | ronics system under specific input| LO5 | Analyze interconnection methods

4. Course Teaching and Learning Methods:

Direct

n

Instructio Indirect Instruction

Information
Technology-
Assisted Learning
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Lectures

Tutorial / Practical
Brain Storming
Project based learning
Case Study
Reports & Research

Discussion

Field Training
Site Visit

Self-Learning

Discovery Learning

Virtual labs

E-Learning

Al in Education

<_| Problem Base Learning

2
2
<
<

2

<] Simulation Programs

Course Schedule:

Expected number of the Learning Hours

Week Scientific content of the course VJ/—:(:EII : —
No. (Course Topics) Y| Theoretical Training
Hours | teaching , /Practical | Other
(lectures) Tutorial Lab

Introduction: Scope of

1 Integrated Systems 4 2 2 0

2 Atomic_ & Molecular Physics 4 2 2 0
in Semiconductor Systems
Solid-State Physics

3 | Fundamentals (Bands, 4 2 2 0
Carriers, Doping)
VVolume Micromechanics

4 | (Bulk Etching, Silicon 4 2 2 0
Micromachining)
Surface Micromechanics

5 | (Thin Films, Deposition 4 2 2 0
Techniques)

6 ThICk-_FI|m Technology & 4 2 2 0
Materials

7 Revision and Mid Exam
LIGA & Advanced

8 Fabrication Techniques 4 2 2 0

9 La_y(_)ut, Layer S_tacklng & 4 5 5 0
Joining Technologies

10 Des_lgn_ Rules and Layout 4 9 9 0
Optimization
Simulation of Microsystems

111 (comsoL, ANSYS, etc.) 4 2 2 0
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12 MaX|m|_zmg _Cr_np Area & 4 5 5 0 -
Processing Efficiency
Applications: MEMS, Sensors, -
13 Biochips, SoC 4 2 2 0
Student  Presentations
14 Modern Trends 4 2 2 0
15,16 Final Exam.

5- Methods of students’ assessment:

Assessment Percentage
- Timing Marks/ of
No. Assessment Methods
(Week Scores total course
Number) Marks
1 | Exam 1 written (Semester work) 4 10 10%
2 | Exam 2 written (Semester work) 12 10 10%
3 Midterm exam 7 20 20 %
4 | Final Written Exam 15, 16 40 40 %
7 Assignments / Project /Portfolio/ Logbook 1-13 20 2090

6- Learning Resources and Supportive Facilities *

) ) , Design and Fabrication of MEMS with
Learning Tihe main (essential) reference Applications to Microelectronics (2021)
resources (must be written in full according to Author: Shubham Taval

(books, the scientific documentation method) ) y
r;‘celregr:glecs Other References
. Learning Platforms . :
etc.) (Links must be added) EKB - Microsoft office
Devices/Instruments Laptop
Suppqrtive Supplies non
facilities & COMSOL Multiphysics / CoventorWare /
equipment El i p ANSYS
for. ectronic Programs MATLAB for modeling physics-based
teaching structures
and . Skill Labs/ Simulators non
learning Virtual Labs non
Other (to be mentioned) non
Course Coordinator Program Coordinator
Name Dr.Ahmed Abu EIl -FADI Dr. Ahmed Abdalbadia
Signature Adimed fade é/"’///“f’ PP
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Higher Technological Institute (HTI) — 10t of Ramadan City (,%

Course Specification

1. Basic information:

Course Title (according to the bylaw):

Selected Topics in Automotive
Engineering

Course Code (according to the bylaw):

AUT E74

Department/s that participated in the
teaching:

Mechanical Engineering

. . Other
Total number of credit hours of the course: Theoretical | Practical (specify) Total
(according to the bylaw)
4 0 0 4
Course Type: Elective
The level to which the course was SENIOR 2

introduced:

Academic Program:

Mechatronics Engineering

Institute:

Higher Technological Institute

Name of Course Coordinator:

Dr. Hossam ramadan

Course Specification Approval
(Attach the decision/minutes of the department
/committee/council ....)

The division council minute of department

Course Specification Approval Date:

8/12/2025

2. Course Overview (Brief summary of scientific content):

To be updated with modern trends in automotive engineering and / or real problems in
automotive industry and automobile maintenance — Suitable search assignment(s) may be

considered.

3. Course Learning Outcomes CLOS :
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Matrix of course learning outcomes CLOs with program outcomes POs (ARS).

P QUIBRGIES (X5 Course Learning Outcomes
(according to the matrix in the program specs)
A2& A4& A10& D2& D4 Upon completion of the course, the
student will be able to:
Code Text Code Text
Develop and conduct appropriate
experimentation and/or simulation, .
. Investigate a real problem or
A2 Sl e an_d ISEIAPIE data, assess e_md LO1 | challenge in the automotive
evaluate findings, and use statistical .
o : . industry
analyses and objective engineering
judgment to draw conclusions
Utilize contemporary technologies, codes
of practice and standards, quality Apply contemporary automotive
A4 | guidelines, health and safety LO2 technologies, industry standards,
requirements, environmental issues and and codes of practice to evaluate
risk management principles. vehicle systems.
Acquire and apply new knowledge, and Identify recent advances in
A10 | practice self, lifelong and other learning | LO3 | automotive systems and
strategies. technologies.
Design, model and analyze an
electrical/electronic/digital/mechatronics Use cutting-edge technologies and
D2 |system or component for a specific| LO4 | methodologies to mimic complex
application; and identify the tools automobile systems
required to optimize this design.
Estimate and measure the performance
o an Propose viable engineering
D4 electrical/electronic/digital/mechatronics LO5 | solutions based on research, design
system under specific input excitation, tools. and technical stan daréls
and evaluate its suitability for a specific ’ '
application.

4. Course Teaching and Learning Methods:

Direct
Instructio
n

Indirect Instruction

Information
Technology-
Assisted Learning
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Lectures

<
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Discussion

Field Training
Site Visit
Self-Learning

Discovery Learning

Virtual labs

E-Learning

Al in Education

\/

\/

<_
<
2

< | Reports & Research

< |

<_| Simulation Programs

<2

Course Schedule:

Expected number of the Learning Hours

Week Scientific content of the course V\ngs: _ —
No. (Course Topics) Y| Theoretical Training
Hours | teaching . / Practical Other
(lectures) Tutorial Lab
1 History of Electric Vehicles 4 2 2 0 -
5 History of Hybrid Ele_ctrlc 4 5 5 0 -
Vehicles
3 Configurations  of Ele_ctrlc 4 5 5 0 -
Vehicles
Performance of Electric -
4 | Vehicles 4 2 2 0
Traction Motor Characteristic
5 Tractive o Effort _ and 4 2 2 0 -
Transmission Requirement.
6 | Vehicle Performance. 4 2 2 0 )
7 Revision and Mid Exam
Tractive Effort in Normal -
8 | Driving. 4 2 2 0
Energy Consumption.
Hybrid Electric Vehicles -
9 Concept of Hybrid Electric 4 2 2 0
Drive Trains.
Architectures of Hybrid -
Electric Drive Trains
10 . . . . 4 2 2
Series Hybrid Electric Drive 0
Trains.
Parallel Hybrid Electric Drive -
11 Trains 4 2 2 0
Torque-Coupling Parallel Hybrid -
12 Electric 4 2 2 0
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Drive Trains
Speed-Coupling Parallel Hybrid -
Electric 4 2 2 0
Drive Trains
Torque-Coupling and Speed- -
Coupling
. . . 4 2 2 0
Parallel Hybrid Electric Drive
Trains.
15,16 Final Exam.
5- Methods of students’ assessment:
Assessment Percentage
No. Assessment Methods * Timing L) el
(Week Scores total course
Number) Marks
1 Exam 1 written (Semester work) 5 10 10%
2 Exam 2 written (Semester work) 8 10 10%
3 Midterm exam 7 20 20 %
4 | Final Written Exam 15, 16 40 40 %
7 Assignments / Project /Portfolio/ Logbook 1-13 20 20%0

6- Learning Resources and Supportive Facilities *

: The main (essential) reference “Automotive Systems and Emerging
Learning (must be written in full according to | Technologies (2021)
re(EOULCGS the scientific documentation method) | Editor: Philippa A. Benson
ooks,
scientific Other References
references, Learning Platforms
8 . .
etc.) (Ui [0 [ ) EKB - Microsoft office
Supportive Devices/Instruments Laptop
facil_ities & Supplies non
equipment Electronic Programs MATLAB/Simulink
for g Engineering Design Tools (SolidWorks)
teaching Skill Labs/ Simulators non
and . Virtual Labs non
learning Other (to be mentioned) non
Course Coordinator Program Coordinator
Name Dr. Hossam Ramadan Dr. Ahmed Abdalbadia
Signature Hossam Ramadan &4/@%
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Higher Technological Institute (HTI) — 10t of Ramadan City

Course Specification

1. Basic information:

Course Title (according to the bylaw):

Hybrid and Electric Vehicles

Course Code (according to the bylaw):

AUT E76

Department/s that participated in the
teaching:

Mechanical Engineering

. Theoretical | Practical Oth?r Total
Total number of credit hours of the course: (specify)
(according to the bylaw)
4 0 0 4
Course Type: Elective
The level to which the course was SENIOR 2

introduced:

Academic Program:

Mechatronics Engineering

Institute:

Higher Technological Institute

Name of Course Coordinator:

Dr. Hossam ramadan

Course Specification Approval
(Attach the decision/minutes of the department
/committee/council ....)

The division council minute of department

Course Specification Approval Date:

8/12/2025

2. Course Overview (Brief summary of scientific content):

Principles of analysis, and design of, Power sources in automobiles, ICE, Electric Motors, Fuel
cells, Batteries, Different Configurations of modern power trains (Hybrid — Electrical), modern

trends.

3. Course Learning Outcomes CLOS :

Matrix of course learning outcomes CLOs with program outcomes POs (ARS).
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PISETE QUTEETES (235 Course Learning Outcomes
(according to the matrix in the program specs)
A28 A4&AL0&D2&DA Upon completion of the cour.se, the
student will be able to:
Code Text Code Text
Develop and conduct appropriate
experlmentatl_on and/or simulation, Analyze the characteristics and
A2 Lz an_d IETp e data, assess gnd LO1 | roles of power sources used in
evaluate findings, and use statistical
— . . HEVs and EVs
analyses and objective engineering
judgment to draw conclusions
Utilize contemporary technologies,
codes of practice and standards, Explain the integration and
A4 | quality guidelines, health and safety LO2 functionality of electric motors,
requirements, environmental issues batteries, ICEs, and fuel cells in
and risk management principles. modern vehicle systems.
Acquire and apply new knowledge, Investigate current and emerging
A10 | and practice self, lifelong and other | LO3 | trends in hybrid and electric vehicle
learning strategies. technologies.
Design, model and analyze an
electrical/electronic/digital/mechatronics Simulate  energy flows and
D2 |system or component for a specific | LO4 | efficiency in hybrid-electric systems
application; and identify the tools using appropriate tools.
required to optimize this design.
Estimate and measure the performance
of an
D4 electrical/electronic/digital/mechatronics LO5 Model different hybrid and electric
system under specific input excitation, powertrain configurations.
and evaluate its suitability for a specific
application.

4. Course Teaching and Learning Methods:

Direct Information
Instructio Indirect Instruction Technology-
n Assisted Learning
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Lectures

Tutorial / Practical
Brain Storming
Project based learning
Case Study
Reports & Research

Discussion

Field Training
Site Visit
Self-Learning
Discovery Learning
Simulation Programs
Virtual labs
E-Learning
Al in Education

\/

< |

<_| Problem Base Learning

< |

\/

2|

\/

2

Course Schedule:

Expected number of the Learning Hours

Week Scientific content of the course VJ:;E: _ —
No. (Course Topics) Y| Theoretical Training
Hours teaching . / Practical Other
(lectures) Tutorial Lab
Introduction to HEVs and
1 | EVs-— Motivation and 4 2 2 0 -
Challenges
5 Overview of Automotive 4 5 5 0 -
Power Sources
Internal Combustion Engine )
3 | Review for Hybrid 4 2 2 0
Applications
Electric Motors: Types, -
4 Characteristics, and Selection 4 2 2 0
Battery Technologies: -
5 Lithium-ion, NiMH, 4 2 2 0
Management Systems
e | Fuel Cells: Operation, Types, 4 9 9 0 )
Applications in EVs
7 Revision and Mid Exam
Powertrain Architectures: -
8 Series, Parallel, Series-Parallel 4 2 2 0
9 Electrlc-O_nIy Pow_ertralns and 4 9 9 0 -
Regenerative Braking
Energy Management and -
10 Control Strategies 4 2 2 0
Performance  Metrics and -
11 Efficiency Analysis 4 2 2 0
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12 Design Con_su_zlerahons and 4 9 9 0 -
Component Sizing
Emerging  Trends:  Smart -
13 | Charging, V2G, Autonomous 4 2 2 0
EVs
14 | Project Presentations 4 2 2 0 -
15,16 Final Exam.
5- Methods of students’ assessment:
Assessment Percentage
No. Assessment Methods * Timing TS el
(Week Scores total course
Number) Marks
1 Exam 1 written (Semester work) 5 10 10%
2 | Exam 2 written (Semester work) 8 10 10%
3 | Midterm exam 7 20 20 %
4 | Final Written Exam 15, 16 40 40 %
7 Assignments / Project /Portfolio/ Logbook 1-14 20 20%0

6- Learning Resources and Supportive Facilities *

Hybrid and Electric Vehicles: Principles
Learning The main (essential) reference and Applications with Practical
resources (must be written in full according to Perspectives (2nd Edition, 2021)
(books, the scientific documentation method) Author: Gianfranco Pistoia, Boryann
scientific Liaw
references, Other References
etc.) * Learning Platforms ; ;
(Links must be added) EKB - Microsoft office
. Devices/Instruments Laptop
Supportive -
facilities & Supplies NON
equipment MATLAB/Simulink (Simscape,
for Electronic Programs SimDriveline).
teaching : : MS Excel
and Skill Labs/ Simulators NON
|earning * Virtual Labs NON
Other (to be mentioned) NON
Course Coordinator Program Coordinator
Name Dr. Hossam Ramadan Dr. Ahmed Abdalbadia
Signatu re Hossam Ramadan 5’/»// oY= e
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Higher Technological Institute (HTI) — 10t of Ramadan City

Course Specification

1. Basic information:

Course Title (according to the bylaw):

Thermodynamics and Heat Transfer

Course Code (according to the bylaw):

MEC 271

Department/s that participated in the
teaching:

Mechanical Engineering

. . Other
Total number of credit hours of the course: Theoretical | Practical (specify) Total
(according to the bylaw)
4 4
Course Type: Compulsory
The level to which the course was SENIOR 1

introduced:

Academic Program:

Mechatronics Engineering

Institute:

Higher Technological Institute

Name of Course Coordinator:

Dr. Ahmed Abd EL Badie

Course Specification Approval
(Attach the decision/minutes of the department
/committee/council ....)

The division council minute of department

Course Specification Approval Date:

8/12/2025

2. Course Overview (Brief summary of scientific content):

Thermodynamic analysis of power and reversed cycles, and an application to internal

combustion engines, gas turbines. Compressors,

refrigeration and air conditioning.

Fundamentals of gas dynamics, adiabatic, fanno and Rayleigh one dimensional flow. Function

and performance of measuring instruments, calibration.- Introduction to heat transfer.
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3. Course Learning Outcomes CLOS :

Matrix of course learning outcomes CLOs with program outcomes POs (ARS).

Program Outcomes (ARS)
(according to the matrix in the program Course Learning Outcomes
specs)
Upon completion of the course, the student
will be able to:
Code Text Code Text
Formulate the entropy change relations
LOL for both of pure substance and ideal
gases.
fSilig, forr_nulat_e, 2ite) £ Solve problems related to entropy
complex engineering problems .
: N change for pure substances and ideal
Al | by applying engineering LO2
fundamentals, basic science gases.
and mathematics. Calculate heat transfer rates in different
applications using the principles of heat
LO3
transfer.
Apply engineering  design Distinguish different cases of one-
processes to produce cost- LO4 dimensional heat conduction (steady
effective solutions that meet and unsteady).
specified needs with
consideration  for  global,
A3 cultural, social, economic,
environmental, ethical, and Distinguish different cases of
other aspects as appropriate to LO5 convection heat transfer (forced and
the discipline and within the natural).
principles and contexts of
sustainable design and
development.
Model, analyze and design
physical systems applicable to
the specific discipline by
applying the concepts of : Analyze the performance of vapor
thermodynamics, heat transfer, power cycles and vapor compression
B1 | fluid mechanics, solid mechanics, | | o [ cycles by applying thermodynamics
material  processing, material and heat transfer concepts.
properties,
measurements, instrumentation,
control theory and system,
mechanical engineering filed
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4. Course Teaching and Learning Methods:

Direct Information
Instructio Indirect Instruction Technology-
n Assisted Learning
& o | € = 2 i= % c
= 1= © > 5 S c g = = o %) o i)
B @ £ = = o 7 o = = = ] S o = =
L = = R = o ® ® = 2 = o = < = o
=) . g O n I o n ® > 8 ;' o = = S
= ~ n 7} @© o3 =) - b c gl
szl |82 |efe|d =] 22|22 |3 |4
s || |lolgE |5 |8 |2 3 [0 |8 |5 |w |=E
= m [ 2 o LL (7] 8 =] 2
= 5 S |g 8 | E
= e 0 @) ]
o o

Course Schedule:

Total Expected number of the Learning Hours
Week Scientific content of the course Weekl : —
No. (Course Topics) Y | Theoretical Training
Hours teaching Tutorial / Practical Other
(lectures) Lab
Introduction to Entropy.
1 | The Increase of Entropy 4 2 2 - -
Principle.
5 Entropy Change of Pure 4 9 5 i i
Substance.
3 The Entropy Change of Ideal 4 5 5 ] ]
Gases.
4 Introduction to Gas Power 4 9 9 i i
Cycles.
5 | Otto cycle. 4 2 2 - -
6 | Diesel Cycle 4 2 2 - -
7 Revision and Mid Exam
8 Mid Exam
9 Brayton Cycle. 4 2 2 - -
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10 Rankine Cycle. 4 5 9 i )
Vapor-Compression i i

11 Refrigeration Cycle. 4 2 2

12 Introdu_ctlon to Heat Transfer, 4 5 5 i i
conduction heat transfer.

13 Introduction to convection 4 9 9 i i
heat transfer.

14 | Revision for part 2. 4 2 2 - -

15,16 Final Exam.

5- Methods of students’ assessment:

Assessment Percentage

No. Assessment Methods * 1;:::::5 I\SACE::(:S/ total?c:)urse
Number) Marks
1 Exam 1 written (Semester work) 4 10 10 %
2 Exam 2 written (Semester work) 10 10 10 %
3 | Midterm exam 7 20 20 %
4 | Final Written Exam 15, 16 40 40 %
7 Assignments / Project /Portfolio/ Logbook 12 20 20 %

6- Learning Resources and Supportive Facilities *

The main (essential) reference Yunus A. CenQEI and Michael A. Boles
(must be written in full accordingto | “THERMODYNAMICS: An Engineering
Learning the scientific documentation method) Approach” McGraw-Hill, New York.2019.
resources Yunus A. Cengel and Robert H.Turner
(books, Other References “Fundamentals of Thermal-Fluid Sciences”
scientific McGraw-Hill, 4" Education,2018.
references, Electronic Sources
etc.) * (Links must be added) NON
Learning Platforms . :
(Links o bo added) EKB - Microsoft office
Supportive Devices/Instruments NON
fea(.qctlligln%érﬁ Supplies NON
- Electronic Programs NON
teaching Skill Labs/ Simulators NON
and Virtual Labs NON
learning * Other (to be mentioned) NON
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Course Coordinator

Program Coordinator

Name

Dr. Ahmed Abd EL Badie

Dr. Ahmed Abd EL Badie

Signature

Page 5 of 5




Higher Technological Institute (HTI) — 10t of Ramadan City {,%

Course Specification ki it

1. Basic information:

Course Title (according to the bylaw): Refrigeration and Air Conditioning.

Course Code (according to the bylaw): MEC 256

Department/s that participated in the Mechanical Engineering

teaching:
. . Other
Total number of credit hours of the course: Theoretical | Practical (specify) Total
(according to the bylaw)
4 4
Course Type: Elective
The level hich th r
e level to which the course was SENIOR 2

introduced:

Academic Program: Mechatronics Engineering

Institute: Higher Technological Institute
Name of Course Coordinator: Dr/Moataz Mohamed Abd El-Raouf
Course Specification Approval

(Attach the decision/minutes of the department The division council minute of department

/committee/council ....)

Course Specification Approval Date: 8/12/2025

2. Course Overview (Brief summary of scientific content):

Refrigeration cycle analysis, refrigerants, equipment design and selection, cold stores,
cryogenics and liquefaction of gases. Refrigeration cycle, performance, coefficient of
performance. A study of the design of heating and cooling systems for residential and industrial
applications. System components and analysis, heating and cooling load estimates, detailed
design calculations are conducted for the sizing of fail, ducts, pumps and piping. Air

conditioning systems, performance, coefficient of performance.
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3. Course Learning Outcomes CLOS :

Matrix of course learning outcomes CLOs with program outcomes POs (ARS).

Program Outcomes (ARS)
(according to the matrix in the program

Course Learning Outcomes

Theory and Systems,

specs)
Upon completion of the course, the student
will be able to:
Code Text Code Text
Identify, formulate, and solve
tomplex engineeripg Analyze ideal thermodynamical cycles
Al prok_)lems_ 937 SISl LO1 via ’ recalling itsy perfor?;]ace
engineering fundamentals, . X
basic science and relationships.
mathematics.
Apply engineering  design LO? Estimate cooling capacity of
processes to produce cost- refrigeration and air conditioning
effective solutions that meet systems.
specified needs with
consideration ~ for  global,
cultural, social, economic,
A3. . .
environmental, ethical and
other aspects as appropriate to LO3 Design air duct systems
the discipline and within the
principles and contexts of
sustainable design and
development.
Describe the significance of energy-
Acquire and apply new saving classes and inverter technology
A10 knowledge, and practice self, LO4 in domestic and industrial sectors,
" | lifelong and other learning which supports the sustainability of
strategies. refrigeration and air conditioning
systems.
Model, analyze and design Compare the performance of Various
physical systems applicable to LO5 refrigeration and air conditioning
the specific discipline by systems via common criteria.
applying the concepts of:
Thermodynamics, Heat Analyze thermal analysis via analytical
B1. | Transfer, Fluid Mechanics, LO6 formulas necessary to completing the
solid Mechanics, Material design process of refrigeration and air
Processing, Material conditioning systems.
IIDnrs(,)t?S:rt]Iees:[ati Onl,\/leasur((a:rgﬁ?rtsi LO7 Determine the power and flow rate of

thermodynamically open systems
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Mechanical Design  and
Analysis,  Dynamics and
Vibrations.

involved in refrigeration and air
conditioning systems.

B4. | aspects to : design, build,
operate, inspect and maintain
mechanical equipment and
systems.

Clarify the significance of each
component and accessory in terms of
LO8 performance stability before
Select conventional categorizing and choosing them for
mechanical equipment usage in refrigeration and air
B3. | according to the required conditioning systems.
performance. Classify air conditioning systems and
choose the suitable techniques on the
LO9 bases of zone characteristics and the
overall cooling capacity needed in all
the targeted spaces.
Adopt suitable national and
international standards and
codes; and integrate legal,
economic and financial LO10 Demonstrate "ASHRAE" as the most

widely used international standard in
the field of air conditioning.

4. Course Teaching and Learning Methods:

Direct
Instructio
n

Indirect Instruction

Information
Technology-
Assisted Learning

Lectures
Tutorial / Practical
Brain Storming
Project based learning
Case Study
Problem Base Learning
Reports & Research

Discussion

Field Training

Site Visit
Self-Learning
Discovery Learning
Simulation Programs
Virtual labs
E-Learning
Al in Education

<_
2
2
<

<2
<
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Course Schedule:

Week
No.

Scientific content of the course
(Course Topics)

Total
Weekly
Hours

Expected number of the Learning Hours

Theoretical
teaching
(lectures)

Training

Tutorial

/ Practical

Lab

Other

*Revision on: Heat transfer
modes-Energy vs
Power(units) + Electricity bill
calculation criteria.
*Introduction to basic thermal
cycles+ Air refrigeration
systems.

Ideal VVapor compression
refrigeration system
+refrigerant Properties.

Modified Vapor compression
refrigeration system + Online

Quiz

Actual Vapor compression
refrigeration systems

Classification of basic
components of vapor
compression systems +
Inverter Compressors
criterion.+ Online Quiz

Accessories of VCC+ Vapor
absorption cycle.

4

4

R

evision and Mid Exam

Introduction to HVAC
(Heating, ventilation, and air
conditioning) systems +
Classification of air
conditioning systems. (1.
Unitary)

Classification of air
conditioning  systems.  (ll.
Central) + Air psychometry.

10

Single and combined air
conditioning processes using
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psychrometric chart. + Online
Quiz
Building Survey and human
11 | comfort + Heat Gain and 4 4 - - -
Thermal load estimation.
12 Cooling load Calculation 4 5 5 ) )
sequence .
13 | Air Duct design.+ Online Quiz 4 2 2 - -
14 | Revision 4 4 - - -
15,16 Final Exam.

5- Methods of students’ assessment:

Assessment Percentage
- Timing Marks/ of
No. Assessment Methods
(Week Scores total course
Number) Marks
1 Exam 1 written (Semester work or quiz) 3 10 10 %
2 Exam 2 written (Semester work or quiz) 5 10 10 %
3 Midterm exam 7 20 20 %
4 Exam 3 written (Semester work or quiz) 10 10 10 %
5 Exam 4written (Semester work or quiz) 13 10 10 %
6 | Final Written Exam 15, 16 40 40 %

6- Learning Resources and Supportive Facilities *

The main (essential) reference
(must be written in full according to

*Khurmi, R. S., & Gupta, J. K.

(2006). Textbook of refrigeration and air
conditioning. S. Chand Publishing.
*Dossat, R. J., & Horan, T. J.

LN | < icntific documentation method) (2001). Principles of refrigeration (5th ed.).
resources Prentice Hall.
(books, *Arora, R. C. (2012). Refrigeration and air
scientific conditioning. PHI Learning.
references, ASHRAE. (2023). ASHRAE handbook:
etc.) * Other References Fundamentals. American Society of

Heating, Refrigerating and Air-Conditioning
Engineers.

Electronic Sources
(Links must be added)

e  https://www.ashrae.org/
e https://www.youtube.com/c/danfoss
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Learning Platforms
(Links must be added)

EKB - Microsoft office

Supportive Devices/Instruments non
facilities & :
. Supplies non
equipment :
for Electronic Programs non
teaching Skill Labs/ Simulators non
and Virtual Labs non
learning * Other (to be mentioned) non
Course Coordinator Program Coordinator
Name Dr. Moataz Mohamed Abdel-Raouf Dr. Ahmed Abdalbadia
Signature L@%\: é/»///u&,u*?
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Higher Technological Institute (HTI) — 10t of Ramadan City

Course Specification b it
1. Basic information:
Course Title (according to the bylaw): Field Training 3
Course Code (according to the bylaw): FTR 231
Department/s that participated in the
teaching: Mechanical Engineering
. . Other
Total number of credit hours of the course: Theoretical | Practical (specify) Total
(according to the bylaw)
18 18
Course Type: Compulsory
The level to which the course was SENIOR 1

introduced:

Academic Program:

Mechatronics Engineering

Institute:

Higher Technological Institute

Name of Course Coordinator:

Assoc. Prof. Dr. Mona A. Younis

Course Specification Approval
(Attach the decision/minutes of the department
/committee/council ....)

The division council minute of department

Course Specification Approval Date:

8/12/2025

2. Course Overview (Brief summary of scientific content):

This is specialized training in which the student studies; the integrated systems of the various

production units, as well as the considerations of industrial safety within the factory. The

duration of the industrial training is eighteen hours per week spread over a minimum of five

days for one academic term.
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3. Course Learning Outcomes CLOS :

Matrix of course learning outcomes CLOs with program outcomes POs (ARS).

Program Outcomes (ARS)
(according to the matrix in the program
specs)

Course Learning Outcomes

A5, A7, A8, A9, B4, D3

Upon completion of the course, the student

will be able to:

Code Text Code Text
Practice research techniques
and methods of investigation Write a technical report for the field
A5 . LO1 ..
as an inherent part of training.
learning.
Function efficiently as an . ..
e Develop new talents while gaining
individual and as a member .
o new knowledge in order to manage
A7 | of multi-disciplinary and LO2 . -
. unknown challenges more wisely in
multi- cultural
the future.
teams.
Communicate effectively —
graphically, verbally and in Integrate academic knowledge with
A8 | writing — with a range of LO3 practical experience gained during
audiences training.
using contemporary tools..
. Demonstrate the importance of
Acquire and apply new .
4 work, time management, and
knowledge, and practice self, L
A9 ) . LO4 teamwork, and maintaining
lifelong and other learning . .
4 professional attitudes.
strategies.
Adopt suitable national and
international standards and
codes; and integrate legal,
economic : . .
B4 | and financial aspects to: LO5 Apply national and international
. . standards and codes
design, build, operate,
inspect and maintain
mechanical equipment
and systems.
Plan, manage, and
implement designs of Measure the performance of
mechatronics systems, different systems under specific
D3 | subsystems, modules, and LO6 input excitations using appropriate

machine elements based on
traditional and
contemporary technological,

measurement tools.
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professional, and computer-
aided tools.

4. Course Teaching and Learning Methods:

Direct Information
Instructio Indirect Instruction Technology-
n Assisted Learning
_— g) g = (@) 2}
< > | € c it £ & c
sl |8 |88 | |2 el |5 lo | |8
s e |E|=s 22181 |c2|z3 (|8 |e|8 [ |8
O =0 - I - P S = - I = -
s [s|s|o|§ |5 |B |2 gl 2|5 |w ]S
S |o | 2 = | g - o | g <
= = ° | x 0 1%
o o
Course Schedule:
Expected number of the
Week N Scientific content of the course VJOtE: L_earnmg Hours LOZb
(lectures) | 'vtora /Lab
Train on the overall mechanical
process
Train on reading overall
As flowsheet of the process Train
scheduled . P 18
on reading overall flowsheet of
the process
Midterm Report and Oral Exam
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Carry out research using granted
internet sites for references
related to student’s 2

training process

Write technical report

Final Exam.

5- Methods of students’ assessment:

Assessment Percentage
No. Assessment Methods * Timing VEILEY of
(Week Scores total course
Number) Marks
1 Attendance 10 10%
2 End of term Oral exam 30 30%
. As
3 Midterm Report (Term Work) scheduled 20 20 %
4 Final Report (written) AS 20 20 %
scheduled
5 Follow up 20 20 %

6- Learning Resources and Supportive Facilities *

. The main (essential) reference ; .
Learning e e v il secoling @ Depend on thebcaslf_/ technical writing
re(EouLces the scientific documentation method) 0oKINng

00Kks,
scientific Other References Hand out to students one by one
eierences, Learning Platforms . .
etc.) * (Links must be added) EKB - Microsoft office
Supportive Devices/Instruments NON
feacdliltlr?]‘zrﬁ Supplies NON
q fF())r Electronic Programs NON
teaching Skill Labs/ Simulators NON
and Virtual Labs NON
learning * Other (to be mentioned) NON
Course Coordinator Program Coordinator
Name Assoc. Mona A. Younis Dr. Ahmed Abdelbadea
Signature MONA A 90UNIS é/&///t_&a,w?
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Higher Technological Institute (HTI) — 10t of Ramadan City

Course Specification

1. Basic information:

Course Title (according to the bylaw):

Vehicle Testing & Evaluation

Course Code (according to the bylaw):

AUT E78

Department/s that participated in the

teaching: Mechanical Engineering
. . Other
Total number of credit hours of the course: Theoretical | Practical (specify) Total
(according to the bylaw)
4 gt
Course Type: Elective
The level hich th r
e level to which the course was SENIOR 2

introduced:

Academic Program:

Mechatronics Engineering

Institute:

Higher Technological Institute

Name of Course Coordinator:

Dr. Hossam Ramadan

Course Specification Approval
(Attach the decision/minutes of the department
/committee/council ....)

The division council minute of department

Course Specification Approval Date:

8/12/2025

2. Course Overview (Brief summary of scientific content):

Vehicle testing (road, lab), lab tests (dynamometers for engines& vehicles, C.G. location, tire,
road characteristics, tire stiffness, etc.), road tests (acceleration, braking, fuel consumption, etc.),

durability tests, evaluation of performance.
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3. Course Learning Outcomes CLOS :

Matrix of course learning outcomes CLOs with program outcomes POs (ARS).

Program Outcomes (ARS)
(according to the matrix in the program

Course Learning Outcomes

appropriate  experimentation
and/or simulation, analyze and
interpret

A2 |data, assess, and evaluate
findings, and use statistical
analyses and objective

specs)
A2, B3, D4 Upon completlon of the cour.se, the student
will be able to:
Code Text Code Text
Develop and conduct Select appropriate equipment based on

the requirements of engine systems and
LO1 component performance.

Analyze the causes of faults in engine

mechanical components and engine
LO2 P g

engineering systems.

Select conventional Evaluate the performance of engine

mechanical equipment mechanical components and engine
B3 . . LO3

according to the required systems.

performance.

Estimate and measure the
performance of an electrical/
electronic/ digital/
D4 | mechatronics system under
specific input excitation, and
evaluate its suitability for a
specific application.

Explain the concepts of maintenance
and testing of engine mechanical
LO4 components and engine systems.

4. Course Teaching and Learning Methods:

Direct Information
Instructio Indirect Instruction Technology-
n Assisted Learning

Page 2 of 4




= g e @
g |o |E I £ |5 -
= = o > 5 o c CED = = > 0 o 2
s |e|(Ef(z (2] lé |2 =2 |2 |8 |5 |8
S e ls (3|3 e |22 |2|5|e|2|2|= |5 |3
3] = n @ ) e o3 = = o B < = S ) o
S |= | |8 |2 o |2 =g |2 |22 ]|8 |3
= = T - S = c a © n o S ks S W =
5 |2 [ & s | & 2 | g <
= = ° | x 0O 1%
o o
Course Schedule:
Total Expected number of the Learning Hours
Week Scientific content of the course Weekl _
No. (Course Topics) eeKly | Theoretical Training
Hours teaching . / Practical Other
(lectures) utoria Lab
1 | Thermal Engineering 4 2 2 - -
. . 4 2 2 - -
2 | Thermal Engineering
) . 4 2 2 - -
3 Basics of Automobile-II
. . 4 2 2 - -
4 Basics of Automobile-II
4 2 2 - -
5 | Workshop Technology
4 2 2 - -
6 | Workshop Technology
7 Revision and Mid Exam
. : 4 2 2 -
8 | Vehicle Testing -
. . 4 2 2 - -
9 | Vehicle Testing
- - 4 2 2 - -
10 | Driving Training
- - 4 2 2 - -
11 | Driving Training
. . 4 2 2 - -
12 | Vehicle Maintenance
. . 4 2 2 - -
13 | Vehicle Maintenance
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14

Revision

15,16

Final Exam.

5- Methods of students’ assessment:

Assessment Percentage
- Timing Marks/ of
No. Assessment Methods
(Week Scores total course
Number) Marks
1 | Exam 1 written (Semester work) 3 10 10%
2 | Exam 2 written (Semester work) 10 10 10%
3 Midterm exam 7 20 20 %
4 | Final Written Exam 15, 16 40 40 %
7 Assignments / Project /Portfolio/ Logbook 12 20 20 9%

6- Learning Resources and Supportive Facilities *

The main (essential) reference N.DELHI. “AUTOMOTIVE
(must be written in full according to ¢ ”
L . the scientific documentation method) TECHNOLOGY
Sl Pacejka,,H.B., (2006), " Tyre and Vehicle Dynamics

resources " Elsevier.

(books, Cver seteltnces Jazav,R.N., (2008), "Vehicle Dynamics theory and
scientific applications”,Springer.
references, Electronic Sources

etc.) * (Links must be added)
Learning Platforms - :
L VR s el ] EKB - Microsoft office

Supportive Devices/Instruments NON
feaculliltlrﬁZrﬁ Supplies NON

q f?)r Electronic Programs NON

teaching Skill Labs/ Simulators NON

and Virtual Labs NON
learning * Other (to be mentioned) NON
Course Coordinator Program Coordinator
Name Dr. Hossam Ramadan Dr. Ahmed Abdalbadia

Signature Hossam Ramadan é/»///uc/ ,4_9’7
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Higher Technological Institute (HTI) — 10" of Ramadan City P

Course Specification

1. Basic Information

Course Title (according to the bylaw):

Environmental Impacts of Projects

Course Code (according to the bylaw):

MNG 202

Department/s that participated in the teaching:

Chemical Engineering Dept.

Total number of credit hours of the course:
(according to the bylaw): 1

Theoretical | Practical Othe_r Total
(Tutorial)

1 - - 1

Course Type:

Compulsory

The level to which the course was introduced:

SENIOR 2

Academic Program:

All Programs

Institute:

Higher Technological Institute

Name of Course Coordinator:

Ass Prof / Soad Abdel Aziz ElI Metwaly

Course Specification Approval
(Attach the decision/minutes of the department
/committee/council ....)

The updated course specification has
been reviewed and approved by the
chemical Engineering department
council No. (11). Please find attached the
corresponding minute confirming the
course approval.

Course Specification Approval Date:

8/5/2025

2. Course Overview (Brief summary of scientific content):

Introduction: Availability of natural resources, Natural cycles of some basic elements (carbon, oxygen,
nitrogen, sulfur, Phosphorous) Conflicts between developments, Economics and environments. Defining
emissions sources, impacts, standards and precautions. Water, air and soil pollution and measurements.
Historical development for recognizing the need for environmental impact assessment. Assessing the
impacts on health, social, cultural and economic activities. Procedures of the environmental impact
assessment: screening, scoping, defining impacts, comparing alternatives, plans for mitigation and
alleviation, environmental auditing and public participation. Environmental impact statement and reporting,
contents and forms. Examples for assessing the impacts of water resources projects on the environment

and impacts of different activities on the water environment
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3. Course Learning Outcomes CLOS :

Matrix of course learning outcomes CLOs with program outcomes POs (NARS).

Program Outcomes (NARS)

(according to the matrix in the program specs) Cotitselteainingiotitconmes

Upon completion of the course, the student will be

(A3, Ad, AB) able to:
Code Text Code Text
Apply engineering  design Define the steps of EIA study and its objectives,
processes to produce cost- LO1 also the structure of the final EIA report
effective solutions that meet
specified needs with

consideration for global,
cultural, social, economic,
environmental, ethical and
other aspects as appropriate to

A3
Explain the different types of pollution and

the discipline and within the LO2 environmental component analysis
principles and contexts of
sustainable design and
development
Utilize contemporary Realize the natural cycles of essential elements
technologies, codes of practice LO3 and the conflicts between development,
and standards, quality economics, and the environment
A4 guidelines, health and safety
requirements, environmental . I I
issues and risk management LO4 Recognize qualitative and quantitative methods

principles of impact analysis.

Plan, supervise and monitor
implementation of engineering
A6 projects, taking into LOS Predict EIA for different projects
consideration other trades
requirements.
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4. Course Teaching and Learning Methods:

Direct Information
i Indirect Instruction Technology- Assisted
Instruction _
Learning
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Course Schedule:

Expected number of the Learning Hours
Week Scientific content of the Total —
No course Weekly | Theoretical Training Other
' (Course Topics) Hours | teaching bractical | (Tasks/
(lectures) Tutorial Lab Assignments/
Projects/ ...)
Course Introduction
1 Natural cycles of some 1 1 - -
elements
5 Types of pollution and 1 1 ) i
measurements.
3 Emissions sources 1 1 - -
4 EIA process 1 1 - -
5 Quiz 1- EIA Report 1 1 - -
6 EIA Report (continued) 1 1 - -
7 Revision and Mid Exam
8 Impact Identification 1 1 - -
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9 Impact Identification 1 ) )

10 | Review and licensing 1 - -
Quiz 2 - Review and

11 ) . . 1 - -
licensing (continued)

12 Monitoring and Auditing 1 - -

13 | Monitoring and Auditing 1 - -
(continued)

14 | cCase Study 1 - -

15,16 Final Exam.

5. Methods of Students’ Assessment

No. Assessment Methods * Assessment | Marks/ | Percentage
Timing Scores of
(Week total course
Number) Marks
1 | Exam 1 written (Semester work) According to 15 15%
schedule
. According to 0
2 | Exam 2 written (Semester work) schedule 15 15%
3 | Midterm exam 7 20 20%
4 | Final Written Exam 15, 16 40 40%
, According to o
5 | Assignments / Reports /case study schedule 10 10%

6. Learning Resources and Supportive Facilities: *

Learning
resources
(books,
scientific
references,
etc.) *

The main (essential) reference
(must be written in full according to
the scientific documentation method)

e John Glasson, Riki Therivel and
Andrew Chadwick, Introduction to
Environmental
Assessment, 4th edition, 2012.

Impact

Other References

e Thom B. Fischer, “Strategic
Environmental Assessment in
Transport and Land Use

Planning”, 1°' edition, 2023,

e Barbara Carroll, Josh Fothergill, Jo
Murphy, and Trevor Turpin,
“Environmental Impact Assessment
Handbook: A practical guide for
planners, developers and
communities”, Third edition, 2019
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https://www.taylorfrancis.com/search?contributorName=Thomas%20B.%20Fischer&contributorRole=author&redirectFromPDP=true&context=ubx

Peter Morris and Riki Therivel,
Methods of Environmental Impact
Assessment,Third edition,2009

Electronic Sources
(Links must be added)

Learning Platforms
(Links must be added)

EKB - Microsoft Office

Devices/Instruments

Data show, laptop,

Supportive
facilities &

Supplies

Essential Supplies

equipment for

Electronic Programs

teaching and

Skill Labs/ Simulators

|earning * Virtual Labs --
Other (to be mentioned) Library Usage
Course Coordinator Program Coordinator
Name Ass. Prof. Soad Abd El.aziz ElI Metwally Dr. Noha Fawzy M. El Husseiny
Signature Soad Abodel Aziz Awad Nowa Bliosom,
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Higher Technological Institute (HTI) — 10t of Ramadan City S,

\,$ =
e . M
Course Specification ke
1. Basic information:
Course Title (according to the bylaw): Power Electronics
Course Code (according to the bylaw): MTE 222
Department/s that participated in the
teaching: Mechanical Engineering
. . Other
Total number of credit hours of the course: Theoretical | Practical (specify) Total
(according to the bylaw)
3 1 gt

Course Type: Compulsory
The level to which the course was SENIOR 2

introduced:

Academic Program: Mechatronics Engineering

Institute: Higher Technological Institute

Name of Course Coordinator: Dr. Mohamed Ahmed Hamdy Hassan

Course Specification Approval
(Attach the decision/minutes of the department The division council minute of department
/committee/council ....)

Course Specification Approval Date: 8/12/2025

2. Course Overview (Brief summary of scientific content):

Basics of power electronics, multi-phase systems, pointer diagrams, power semiconductors,
centre circuits, bridge circuits, commutation procedures, load versions, power converter
transformations, direct converters, reverse converters, net controlled converters, single and
multi-quadrant controllers, current and voltage indirect converters, control theories, EMC
problems
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3. Course Learning Outcomes CLOS :

Matrix of course learning outcomes CLOs with program outcomes POs (ARS).

Program Outcomes (ARS)

(according to the matrix in the program specs)

Course Learning Outcomes

Upon completion of the course, the

A/ASDIZDE student will be able to:
Code Text Code Text
Identify the construction,
operation, V-l  characteristics,
Identify, formulate, and solve complex | Lo1 | commutation, firing, and protection
engineering problems by applying methOds of various — power
. . o e semiconductor devices.

Al engineering fundamentals, basic science,

and mathematics. Model electrical ~circuits by
formulating mathematical

LO2 . .

equations and analyzing the
converter response.

Apply engineering design processes to Distinguish between different types

produce cost-effective solutions that meet LO3 and characteristics of power

specified needs with consideration for semiconductor devices.

global,  cultural, social,  economic,

A3 environmental, ethical and other aspects as Analyze applications of power
appropriate to the discipline and within the electronics by researching and
principles and contexts of sustainable design | LO4 | developing knowledge and skills
and development that support life-long learning.
Design, model and analyze an Model of electrical circuits by
electrical/electronic/digital/mechatronics | LO5 writing its mathematical equation

e and analyzing the converter

D2 systgm or compon.ent for a specific response.
appll_catlon; a}nd_ |de_nt|fy_ the tools Determine the output waveforms of
required to optimize this design LO6 | converters under different input

conditions.

Study the performance  of
Estimate and measure the performance of an | LO7 converters - with - standard input
electrical/electronic/digital/mechatronics waveforms.

D4 system under specific input excitation, and Evaluat 0 .
evaluate its suitability for a specific vajuate € response  an
application, Log | convergence of converters under

standard input conditions.
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4. Course Teaching and Learning Methods:

Direct Information
Instructio Indirect Instruction Technology-
n Assisted Learning
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Course Schedule:
Expected number of the Learning Hours
C e Total
Week Scientific content of the course Weekl _
No. (Course Topics) eeXY | Theoretical Training
Hours teaching o) / Practical Other
(lectures) Tutoria Lab
oduction To Power -
y | Introduct 2 1 2 1
Electronics
Sinusoids and Phasors -
2 2 1 2 1
Power Semiconductor Devices -
3 2 1 2 1
Single Phase Uncontrolled -
4 9 n 2 1 2 1
Half — Wave Rectifiers
5 Single Phase Uncontrolled 5 1 5 1 -
Full — Wave Rectifiers
Three Phase Uncontrolled -
6 e 2 1 2 1
Rectifiers
7 Revision and Mid Exam
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Single - Phase Controlled
8 o 2 1
Rectifiers
9 Three - Phase Controlled 5 1
Rectifiers
10 DC-DC Converters 5 1
11 DC-DC Converters 5 1
Single - Phase AC-AC
1z Converters 2 1
Three - Phase AC-AC
= Converters 2 1
14 Inverters 2 1
15,16 Final Exam.
5- Methods of students’ assessment:
Assessment Percentage
No. Assessment Methods * Timing iRy el
(Week Scores total course
Number) Marks
1 Exam 1 written (Semester work) 4 10 10%
2 Exam 2 written (Semester work) 11 10 10%
3 Midterm exam 7 20 20 %
4 | Final Written Exam 15, 16 40 40 %
7 Assignments / Project /Portfolio/ Logbook | According 20 2090
to schedule

6- Learning Resources and Supportive Facilities *

Rashid, M. H., " Power Electronics,

Learning
resources
(books,
scientific
references,
etc.) *

The main (essential) reference
(must be written in full according to
the scientific documentation method)

Circuits, Devices and Applications ",
Prentice Hall, Fourth Edition, 2018.

Other References

1- Ned Mohan, "Power Electronics ,
Converters, Applications, and
Design™, Mc Graw Hill Pub , Third
Edition, 20020.
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2- Cyril W. Lander, "Power
Electronics ", John Wiley & Sons,
Inc, Third Edition, 1993.

Electronic Sources
(Links must be added)

Learning Platforms
(Links must be added)

EKB - Microsoft office

Supportive Devices/Instruments NON
feacu”iltlr?lserﬁ Supplies NON
q fF())r Electronic Programs NON
teaching Skill Labs/ Simulators NON
and Virtual Labs NON
learning * Other (to be mentioned) NON
Course Coordinator Program Coordinator
Name Dr. Mohamed Ahmed Hamdy Hassan Dr. Ahmed Abdalbadia
Signature MOHAMED é/d/mp,w?
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Higher Technological Institute (HTI) — 10t of Ramadan City *,,,

e . < At
Course Specification b e
1. Basic information:
Course Title (according to the bylaw): B.Sc. Project 1
Course Code (according to the bylaw): MTE 240
Department/s that participated in the
teaching: Mechanical Engineering
. . Other
Total number of credit hours of the course: Theoretical | Practical (specify) Total
(according to the bylaw)
1 3 4
Course Type: Compulsory
The level to which the course was
introduced: SENIOR 2
Academic Program: Mechatronics Engineering
Institute: Higher Technological Institute
Name of Course Coordinator: Prof.Dr EMAN Ibrahim
Course Specification Approval
(Attach the decision/minutes of the department The division council minute of department
/committee/council ....)
Course Specification Approval Date: 8/12/2025

2. Course Overview (Brief summary of scientific content):

In phase One of the Graduation Project, The student should attach himself to one or more
faculty members as advisor(s). A topic for the project related to Mechatronics Engineering is to
be chosen in accordance with the interest of both the student and the faculty. The selected topic
is to be approved by the department committee for projects. It is preferred to be linked with real
problem in industry. During this phase, the following tasks are to be fulfilled, Planning phase
including a proposal with a suggested time plan —Search on previous work in the related subjects
and Design phase (Material — components- design calculations — documentations)
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3. Course Learning Outcomes CLOS :

Matrix of course learning outcomes CLOs with program outcomes POs (ARS).

Program Outcomes (ARS)
(according to the matrix in the program Course Learning Outcomes
specs)
Upon completion of the course, the student
o will be able to:
Code Text Code Text
: . Conduct literature review and
FIRIGHIES  EeElEn  (Cnnlgues applying research methodologies to
A5 | and methods of investigation as | LO1 |. bpiyIng gre:
. . identifying state-of-the-art solutions
an inherent part of learning. . ) .
in the chosen project domain.
Plan, supervise and monitor . .
. . . . Develop a project proposal with a
implementation of engineering . N e .
. : . detailed timeline, considering design
A6 | projects, taking into| LO2 . . L2
: : constraints and interdisciplinary
consideration  other  trades .
: requirements.
requirements.
Fur)c'_uon AMTEALY  E & Work effectively as an individual
individual and as a member of
A7 C o .| LO3 |and as a team member to share
multi-disciplinary and multi- e - .
responsibilities in project planning
cultural teams. .
and design
Communicate effectively —
graphically, verbally and in LO4 Prepare and presenting technical
A8 |writing — with a range of reports and project documentation
audiences using contemporary effectively using contemporary tools.
tools.
Use creative, innovative, and
flexible thinking and acquire Demonstrate creativity and
entrepreneurial and leadership in proposing innovative
A9 . : LO5 . : ;
leadership skills to project ideas and responding to
anticipate and respond to challenges with flexible solutions.
new situations.
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Plan, manage and carry out

designs of mechanical systems

and machine elements using Develop preliminary mechanical
gy | @ppropriate materials both Log | designs using appropriate materials

traditional means and and both traditional and computer-

computer-aided tools and aided tools

software contemporary to the

mechanical engineering field

Adopt suitable national and

international standards and

codes; and integrate legal, Apply relevant engineering

economic and financial aspects standards, codes, and basic economic
B4 . : . LO7 : . ; .

to: design, build, operate, considerations in the preliminary

inspect and maintain project design and documentation

mechanical equipment and

systems

Plan, manage, and implement

LEERS o IHSEIEN Tl Plan and implementing the initial

SIS, SUSSEES, Moaes; design of a mechatronic system
D3 and machine elements based on | LO8 I

. subsystem, or module using
traditional and contemporary .
. . appropriate tools and methods.

technological, professional, and

computer-aided tools.

Estimate and measure the

performance of an

electrical/electronic/digital/mec
D4 | Matronics system under specific | | o [ Estimate and assessing the expected

Input under defined operating conditions

excitation, and evaluate its

suitability for a  specific

application.

4. Course Teaching and Learning Methods:

Direct
Instructio Indirect Instruction

Information
Technology-
Assisted Learning
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Course Schedule:
Expected _number of the
Week Scientific content of the course VJOtE: _ Learning Hours LOZ b
No. (Course Topics) Hiirg Theoretical Training Co(\:/glzers . y
e I
Introduction to graduation
1 project  requirements & 4 1 0 3 -
advisor selection
Defining  project  topics, -
2 | problem identification, 4 1 0 3
industry linkage
3 Proposal_wrltmg gwdelnjes 4 1 0 3 -
and time plan preparation
4 Literature review methods & 4 1 0 3 -
database search
Review and approval of -
5 proposals by department 4 1 0 3
committee
5 Research on state-of-the-art 4 1 0 3 -
methods and tools
7 Revision
3 Mater_lal _e_m_d component 4 1 0 3 -
selection (initial stage)
9 Introdugtlon to design 4 1 0 3 -
calculation methods
10 CAI_D qnd S|mul_at|ontoolsfor 4 1 0 3 -
preliminary design
11 Documentation  techniques 4 1 0 3 -
and standards
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12 Mlq-prOJect review with 4 1 0 3 -
advisors (oral presentation)
Finalization of design phase: -
13 | materials, components, 4 1 0 3
calculations
14 | Submission of Phase 1 report 4 1 0 3 -
15,16 Final presentation.

5- Methods of students’ assessment:

Assessment Percentage
o Timing MarkS/ of
No. Assessment Methods
(Week Scores total course
Number) Marks
1 | Proposal & Time Plan 4 15 15%
2 | Literature Review Report 6 20 20%
3 Mid-Project Presentation & Progress 12 15 15 %
Evaluation
5 Preliminary Design, Calculations & 13 25 25%
Standards Integration
6 | Final Report & Oral Presentation 14,15 25 25%

6- Learning Resources and Supportive Facilities *

The main (essential) reference Pahl, G., Beitz, W., Feldhusen, J., &
Learning (must be written in full accordingto | Grote, K. H. (2019). Engineering Design:
resources | the scientific documentation method) A Systematic Approach (3rd Edition).
(books, Ulrich, K. T., & Eppinger, S. D. (2020).
scientific Other References Product Design and Development (7th
references, Edition).
etc.) * Electronic Sources Egyptian Knowledge Bank:
(Links must be added) https://lwww.ekb.eg/ar/home
Supportive Devices/Instruments Laptop
facilities &
equipment .
for SolidWorks, AutoCAD
teaching Electronic Programs MATLAB/Simulink, ANSYS, Proteus
learning *
Course Coordinator Program Coordinator
Name Prof. Dr. Eman Nassar Dr. Ahmed Abdalbadia
Signature P R
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Higher Technological Institute (HTI) — 10t of Ramadan City S,

Course Specification

1. Basic information:

Course Title (according to the bylaw):

Signal Processing & Digital Control

Course Code (according to the bylaw):

MTE 241

Department/s that participated in the
teaching:

Mechanical Engineering

. . Other
Total number of credit hours of the course: Theoretical | Practical (specify) Total
(according to the bylaw)
1 2 3
Course Type: Compulsory
The level to which the course was SENIOR 2

introduced:

Academic Program:

Mechatronics Engineering

Institute:

Higher Technological Institute

Name of Course Coordinator:

Associate Prof. Dr. Alaa Abdelwahab
Saleh

Course Specification Approval
(Attach the decision/minutes of the department
/committee/council ....)

The division council minute of department

Course Specification Approval Date:

8/12/2025

2. Course Overview (Brief summary of scientific content):

Representation, analysis, and design of discrete time signals and systems, Z-transforms and the

discrete Fourier transform. Difference equations -

Digital control systems - The fast Fourier

transform ( FFT ) algorithm- High speed convolution — Time — and frequency domain design
techniques for recursive and non — recursive systems. Finite word length effects. Additional
topics may include Homo — morphic signal processing, Hilbert transforms, parametric signal
modeling, and power spectrum estimation — applications.
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3. Course Learning Outcomes CLOS :

Matrix of course learning outcomes CLOs with program outcomes POs (ARS).

FIGEET QUIEEMIES (X, Course Learning Outcomes
(according to the matrix in the program specs) 9
Upon completion of the course,
A the student will be able to:
Code Text Code Text
Identify continuous and
discrete signals also
. LO1 | formulation them using
Ider_mfy,_ formulate, and s_olve (_:omp_lex basic mathematical
A1 | engineering problems by applying engineering functions
fundamentals, basic science and mathematics. ———— -
Distinguish  the different
LO2 forms and shapes of various
types of signals.
Develop and conduct appropriate experimentation Conduct simulations for
and/or simulation, analyze and interpret data, assess discrete signals, including
A2 | andevaluate findings, and use statistical analysesand | LO3 | sampling and system
objective engineering judgment to draw conclusions.. response.
Analyze signal processing
A10 Acquire and apply new knowledge; and practice LO4 ?rﬂzlsfﬁ;{?:s ?gr rnggggmg
self, lifelong and other learning strategies. knowledge and skills that
support life-long learning.
Model digital systems by
formulating their
; LO5 | mathematical difference
QZE;%?éaI/elec{rr]ggiecI/digitasgwcichatroir;iyzs‘;stem 2?’ equations and system
D2 component for a specific application; and identify the stabﬂﬂy_ analyzation
tools required to optimize this design. Determine  the transfer
LO6 function of a system and its
behavior under standard
input signals.
Assess the performance of
Lo7 | systems subjected to
Estimate and measure the performance of an standard inputs.
D4 electrical/electronic/digital/mechanical/mechatronics
system under specific input excitation, and evaluate Evaluate system response
its SUltablIlty for a SPECiﬁC application. LO8 and its convergence due to
standard input conditions.
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4. Course Teaching and Learning Methods:

Direct Information
Instructio Indirect Instruction Technology-
n Assisted Learning
o
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Course Schedule:

Total Expected number of the Learning Hours
Week Scientific content of the course Weekl _ —
No. (Course Topics) Y| Theoretical Training
Hours | teaching Tutorial | /Practical | Other
(lectures) Lab
1 Introduction to signals and 3 1 1 1 -
systems and its classification
Continuous  and  discrete -
2 signals 3 1 1 1
Continuous  signals  and -
3 processing on it 3 1 1 1
Digital (discrete) signals and -
4 | standard signals with variant 3 1 1 1
processing
Digital (discrete) signals and -
5 standard signals with variant 3 1 1 1
processing
Variant types of system and -
6 LTI system. 3 1 1 1
7 Revision and Mid Exam
8 Z transform and its application. 3 1 1 1 ]
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9 | Ztransform and its application. 3 1 1 1
10 | Ztransform and its application. 3 1 1 1
1 Properties of Z- transform 3 1 1 1
12 Inverse Z 3 1 1 1
Inverse Z
13 3 1 1 1
Writing difference equation
14 | and studying digital system 3 1 1 1
stability.
15,16 Final Exam.
5- Methods of students’ assessment:
Assessment Percentage
No. Assessment Methods * Timing L) el
(Week Scores total course
Number) Marks
1 Exam 1 written (Semester work or quiz) 5 15 15%
2 Exam 2 written (Semester work or quiz) 10 15 15%
3 Midterm exam 7 20 20 %
4 | Final Written Exam 15, 16 40 40 %
7 Assignments / Project /Portfolio/ Logbook 12 10 10%

6- Learning Resources and Supportive Facilities *

The main (essential) reference
(must be written in full according to
the scientific documentation method)

Discrete-Time Signal Processing
(Prentice Hall Signal Processing) 3rd
Edition, 2019

Hwei P. Hsu :” Signals and Systems “

g McGraw Hill 2005
Vinay K. Ingle, John G. Proakis , Digital
s(fig%?i’c Other References Signal Processing Using MATLAB: Third
references, Edition, 2012
etc.) *

Electronic Sources
(Links must be added)

Learning Platforms
(Links must be added)

EKB - Microsoft office
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Supportive Devices/Instruments Non
facilities & :

. Supplies Non
equipment :

for Electronic Programs Non
teaching Skill Labs/ Simulators Non

and Virtual Labs Non
learning * Other (to be mentioned) Non

Course Coordinator Program Coordinator

Name Associate Prof. Dr. Alasaa,lﬁél%delwahab Dr. Ahmed Abdalbadia

Signature alaa é”"///“"’ﬂ
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Higher Technological Institute (HTI) — 10t of Ramadan City

Course Specification

1. Basic information:

Course Title (according to the bylaw):

Design of Mechatronics system

Course Code (according to the bylaw):

MTE 242

Department/s that participated in the
teaching:

Mechanical s Engineering

. . Other
Total number of credit hours of the course: Theoretical | Practical (specify) Total
(according to the bylaw)
2 2 4
Course Type: Compulsory
The level to which the course was SENIOR 2

introduced:

Academic Program:

Mechatronics Engineering

Institute:

Higher Technological Institute

Name of Course Coordinator:

PROF. DR. AMAL NASSAR

Course Specification Approval
(Attach the decision/minutes of the department
/committee/council ....)

The division council minute of department

Course Specification Approval Date:

8/12/2025

2. Course Overview (Brief summary of scientific content):

The components and the structure of Mechatronics systems, General Diagram of Mechatronics
System. Using a Software Package for Application of Modeling & Simulation of Mechatronics
Systems. Different Control Methods for Mechatronics System (hardware based & Software
based). Interfacing Systems & Electronics Connections. Design and implementation of a course
Project Including: Mechanical system, Sensors, Actuators, and a Control unit. A proposal with
time plan, follow up report, final report, and presentation of the project (May be using power

point) are required for the course project.
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3. Course Learning Outcomes CLOS :

Matrix of course learning outcomes CLOs with program outcomes POs (ARS).

Program Outcomes (ARS)
(according to the matrix in the program Course Learning Outcomes
specs)
Upon completion of the course, the student
A2,D1,D3 will be able to:
Code Text Code Text
Identify the principles of mechatronics
Develop and conduct system design, including element-level
appropriate  experimentation | | 5, | design (mechanical parts, sensors,
and/or simulation, analyze and control units, signal conditioning, and
interpret data, assess and actuators), the design process, and the
A2 |evaluate findings, and use integration of the whole system.
statistical analyses and Recognize  modern  engineering
objective engineering technologies in the areas of sensors,
judgment to draw conclusions LO2 control units, and actuators through
instruction and self-directed learning.
use a wide range of analytical
;%%Is 'Stglftw;?:es ,aiillifrzen:c; Differentiate between the fundamentals
. P g of modeling, system identification, and
D1 | design and develop LO3 : U .
. simulation in mechatronics systems.
mechatronics systems
Plan, manage, and implement
designs of  mechatronics .
systems, subsystems, modules, IIIustra_ttg the fde5|gdn cyglethbased Ifr][
D3 and machine elements based LO4 ]Eecggn'lio? N Pee sh_an et”.‘afbf
a ealinangl] . dee_ ack loop to achieve sustainable
contemporary technological, esign.
professional, and computer-
aided tools
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4. Course Teaching and Learning Methods:

Direct Information
Instructio Indirect Instruction Technology-
n Assisted Learning

Lectures
Tutorial / Practical
Brain Storming
Project based learning
Case Study
Problem Base Learning
Reports & Research
Discussion
Field Training
Site Visit
Self-Learning
Discovery Learning
Simulation Programs
Virtual labs
E-Learning
Al in Education

<
<
<
<
<
<

Course Schedule:

o Total Expected number of the Learning Hours
Week Scientific contentof_the course Weekly [Tn : —
No. (Course Topics) U eoretical Training
teaching ] / Practical Other
(lectures) Tutorial Lab
Introduction — Course
1 !nformat!on - RrOJect 5 5 3 B
information and planning —
Elements of project proposal.
Mechatronics ~ Systems  — -
Mechatronics key elements —
2 : 5 2 3
Mechatronics Versus
multidisciplinary
Design flow chart — Project -
3 5 2 3
Proposal approval
Selection of sensors & -
4 Actuators- Project progress 5 2 3
follow up.
Control  Units  (Hardware -
5 based  solutions)-  Project 5 2 3
progress follow up
Control Units (Microprocessor -
6 | based solutions)-  Project 5 2 3
progress follow up
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7 Revision and Mid Exam
Simulation of Mechatronics
8 | Systems using MATLAB. - 5 2
Project progress follow up.
Simulation of Mechatronics
Systems using
9 SIMULINK S 2
Project progress follow up
10 Control of  Mechatronics 5 9
Systems using MATLAB.
Introduction to Robots &
11 . 5 2 ——-
Project progress follow up
12 Flexible Manufacturing 5 9
Systems
Modern trends in
Mechatronics systems — Final
13 . 5 2 -—--
Report and power point
presentation
14 | Course project 5 2
15,16 Final Exam.
5- Methods of students’ assessment:
Assessment Percentage
No. Assessment Methods * Timing i i
(Week Scores total course
Number) Marks
1 | Exam 1 written (Semester work) 10 0 10%
2 | Exam 2 written (Semester work) 5 0 5%
3 Midterm exam 7 20 20 %
4 | Final Written Exam 15, 16 40 40 %
7 Assignments / Project /Portfolio/ Logbook 25 0 25%0
Experiment Topics: (If any)
Serial Experiment
1 SOLIDWORK OF MECHANICAL PAART OF PROJECT
2 Carry out design of mechanical part of project
3 Setup pcb and controller and motor selection
4 Wiring of electrical part of the project
5 Start manual project work
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6 Setup an select the suitable controller
7 Carry out programing of the controller
8 Complete the project

6- Learning Resources and Supportive Facilities *

The main (essential) reference

Learning 3 . . JOHN BILLINGSLEY, CONTROL BASICS
(must be written in full according to 2024 FOR MECHATRONICS
FéSOUrces | the scientific documentation method) !
(books,
scientific Other References
refe{encies, Learning Platforms EKB - Microsoft office
etc.) (Links must be added)
Supportive Devices/Instruments non
facilities & S non
equ;pc))Tent Electronic Programs non
teaching Skill Lgbs/ Simulators non
and Virtual Labs non
learning * Other (to be mentioned) non
Course Coordinator Program Coordinator
Name PROF. DR. AMAL NASSAR Dr. Ahmed Abdalbadia
Signature AMAL NASSAR é/"'// il
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Higher Technological Institute (HTI) — 10t of Ramadan City (,%

Course Specification ki it

1. Basic information:

Course Title (according to the bylaw): Modeling and Simulation

Course Code (according to the bylaw): MTE 243
Department/s that participated in the
teaching: Mechanical Engineering
. . Other

Total number of credit hours of the course: Theoretical | Practical (specify) Total
(according to the bylaw)

3 1 gt
Course Type: Compulsory
The level to which the course was
introduced: SENIOR 1
Academic Program: Mechatronics Engineering
Institute: Higher Technological Institute

Name of Course Coordinator: Dr.Ahmed Abu El -EADI

Course Specification Approval
(Attach the decision/minutes of the department The division council minute of department
/committee/council ....)

Course Specification Approval Date: 8/12/2025

2. Course Overview (Brief summary of scientific content):

Relevance of simulations, mathematic background, numerical methods, description using
differential equations, block diagrams, system identification, display of mechanical and
electrical components, modeling, subsystems, enclosure of systems —Use of the available
software for simulation (Examples, MATLAB — SIMULINK- LABVIEW ..etc...)
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3. Course Learning Outcomes CLOS :

Matrix of course learning outcomes CLOs with program outcomes POs (ARS).

_Program Ouj[cpmes (RS Course Learning Outcomes
(according to the matrix in the program specs)
A1,A2.D1,D2 Upon completion of the cour.se, the
student will be able to:
Code Text Code Text

Identify, formulate, and solve complex

engineering problems by  applying Apply mathematical

engineering fundamentals, basic methods to derive input-

Al science, andmathematics. Lo1 | output equations for
Integrate a wide range of analytical tools different systems and analyze
, techniques , equipment , and software first- and  second-order
pacakage to design and develop responses.
mechatronics systems
Develop and conduct appropriate
experimentation and/or  simulation,
analyze andinterpret data, assess, and Simulate mathematical

A2 |evaluate findings, and use statistical | LO2 | models of different systems.
analyses and objective engineering
judgment to draw conclusions
Integrate a wide range of analytical tools . .

D1 | techniques , equipment , and software LO3 Design me_chatr?nlcs |
pacakage to design and develop systems using software tools.
mechatronics systems
Design, model and analyze an
electrical/electronic/digital/mechatronics Model mechanical, electrical,

Do | system or component for a specific LO4 and mixed systems using
application; and identify the tools MATLAB.
required to optimize this design

4. Course Teaching and Learning Methods:

Direct Information
Instructio Indirect Instruction Technology-
n Assisted Learning
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Course Schedule:
Total Expected number of the Learning Hours
Week Scientific content of the course WO EI i
No. (Course Topics) Hee Y| Theoretical Training
ours teaching Tutorial /Practical Other
(lectures) Lab
Intr ion of Modellin -
1 troduction of Modelling 4 1 5 1
Modeling of Translation -
2 mechanical 4 1 2 1
system
Modeling of rotational -
3 mechanical 4 1 2 1
systems
Modeling of electrical system -
4 g y 4 1 2 1
Modeling of Mixed system -
5 g y 4 1 2 1
Simulate of mechanical system -
6 y 4 1 2 1
7 Revision and Mid Exam
Simulate of electrical and -
e mixedsystems 4 1 2 1
Modeling of fluid system -
9 g Y 4 1 2 1
Simulate of fluid system -
10 y 4 1 2 1
First order response -
11 P 4 1 2 1
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12 Second order response 4 1 ) . R
Second order response -
13 4 1 2 1
14 Revision 4 L ) 1 -
15,16 Final Exam.

5- Methods of students’ assessment:

Assessment Percentage
o Timing MarkS/ of
No. Assessment Methods
(Week Scores total course
Number) Marks
1 | Exam 1 written (Semester work) 5 10 10%
2 | Exam 2 written (Semester work) 10 10 10%
3 Midterm exam 7 20 20 %
4 | Final Written Exam 15, 16 40 40 %
7 Assignments / Project /Portfolio/ Logbook 12 20 20%

6- Learning Resources and Supportive Facilities *

L . The main (essential) reference O. PIRONNEAN, NUMERICAL
earning | myst be written in full according to SIMULATION OF UNSTEADY
FESOUrCes | the scientific documentation method) FLOWS,2022
(books,
scientific Other References
references, Learning Platforms
A . .
etc.) L VR s el ] EKB - Microsoft office
Supportive Devices/Instruments LAPTOPS
facilities & .
equipment Supplies
for Electronic Programs MATLAB
teaching Skill Labs/ Simulators non
and Virtual Labs non
learning * Other (to be mentioned) non
Course Coordinator Program Coordinator
Name Dr.Ahmed Abu EIl -FADI Dr. Ahmed Abdalbadia
Signature Abmed fade é/»//ma i
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Higher Technological Institute (HTI) — 10t of Ramadan City S

Course Specification

1. Basic information:

Course Title (according to the bylaw):

Electrical Machines Lap

Course Code (according to the bylaw):

MTE 244

Department/s that participated in the

teaching: Mechanical Engineering
. . Other
Total number of credit hours of the course: Theoretical | Practical (specify) Total
(according to the bylaw)
3 3
Course Type: Compulsory
The level to which the course was SENIOR 2

introduced:

Academic Program:

Mechatronics Engineering

Institute:

Higher Technological Institute

Name of Course Coordinator:

DR.AHMED SAMIR

Course Specification Approval
(Attach the decision/minutes of the department
/committee/council ....)

The division council minute of department

Course Specification Approval Date:

8/12/2025

2. Course Overview (Brief summary of scientific content):

Safety Instructions - This lab course will introduce the theory in addition to hands on electrical

machines. The topics may include, Introduction to energy conversion - Single phase transforms,

construction, theory, operation and testing - D.C Motors, types and applications, construction,

theory, and (torque — speed characteristics). - A.C Motors, types and applications, construction,

and theory. - Single phase induction motors -Three phase induction motors - Stepper Motor ,

construction, operation and control& applications. and theory. - Single phase induction motors
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-Three phase induction motors - Stepper Motor , construction, operation and control&

applications.

3. Course Learning Outcomes CLOS :

Matrix of course learning outcomes CLOs with program outcomes POs (ARS).

P QUIBDGIES (AR5 Course Learning Outcomes
(according to the matrix in the program specs) 9
A& AG&ATEASEDL&D?2 Upon completion of the course, the
student will be able to:
Code Text Code Text
Practice research techniques and Describe the construction of D.C.
a5 | methods of investigation as an inherent | | 5, [ machines, different windings, and
part of learning their merits and demerits.
Plan,  supervise and  monitor Analyze different types of D.C.
mplementaton of enginering projects, | | #9471k Seceries
A6 | taking into consideration other trades | LO2 PP iy o
. of armature reaction with its
requirements. assessment.
Function efficiently as an individual and as a Explain the principle of D.C. motors,
member  of  multi-disciplinary  and their electrical characteristics, and
A7 | multicultural teams LO3 | industrial applications while
working as a member of a team.
Communicate effectively — graphically, SlmLAI_ate the dv;:u_)usflfc_)s_ses in D.C.
A8 | verbally and in writing — with a range of | LO4 m?:TIIT,:SBan €I etticiency using
audiences using contemporary tools. '
Analyze the circuits of different
) ) Los | types of D.C. motors and power and
Integrate a wide range of analytical tools speed calculation.
, techniques , equipment , and software
D1 ackage to design and develo
Fnechegtronics . stemgs P Identify  transformers and the
y LO6 explanation of how they transfer
energy.
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D2

Estimate and measure the performance of
an
electrical/electronic/digital/mechatronics
system under specific input excitation,
and evaluate its suitability for a specific
application.

LO7

Recognize the different types of
tests performed on transformers,
and the explanation of their
purposes, also demonstration of
how to apply these tests in practice.

4. Course Teaching and Learning Methods:

Direct Information
Instructio Indirect Instruction Technology-
n Assisted Learning
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Course Schedule:

Total Expected number of the Learning Hours
Week Scientific content of the course Weekl _
No. (Course Topics) eekly | Theoretical Training
Hours | teaching | /Practical | Other
(lectures) Tutoria Lab
1 Principle of Electromechan_lcal 3 0 0 3 )
Energy Conversion.
2 Principle of operation for dc 3 0 0 3
machines.
3 D.C. Gene_ratprs. Introducyon 3 0 0 3 -
and Principle of operation.
Construction of D.C. -
4 Generator and E.M.F. 3 0 0 3
Equation of a D.C. Generator.
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Types of D.C. Generators and
> Losses in a D.C. Machine. 3 0 0 3
Power Stages and efficiency
6 | for dc generators with solved 3 0 0 3
examples.
7 Revision and Mid Exam
3 DC _Motors: Intro_ductlon and 3 0 0 3
Principle of operation.
Construction of D.C. Motors
9 | and back E.M.F. Equation of a 3 0 0 3
D.C. Motors.
Types of D.C. Motors, Power
10 | Stages and efficiency for dc 3 0 0 3
motors with solved examples
Maximum Power Transfer of
11 | D.C Motors, Armature Torque 3 0 0 3
and speed in D.C Motor.
Transformer: Introduction,
12 | Construction, Principle of 3 0 0 3
Operation, E.M.F Equation.
Theory for an Ideal and actual
13 Transformer, Prac_tlcal and test 3 0 0 3
transformer ~ with  solved
examples.
14 DC _Motors: Intro_ductlon and 3 0 0 3
Principle of operation.
15,16 Final Exam.
Experiment Topics:
Serial Experiment
1 Energy conversion principles using a basic electromechanical setup
9 Study of D.C Motors: construction, types, and torque-speed
characteristics
3 Single Phase Induction Motors: starting methods and applications
4 Three Phase Induction Motors: construction and performance analysis
5 Testing and operation of Single Phase Transformers
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5- Methods of students’ assessment:

Assessment Percentage
o Timing MarkS/ of
No. Assessment Methods
(Week Scores total course
Number) Marks
1 | Exam 1 written (Semester work) 4 10 10 %
2 | Exam 2 written (Semester work) 11 10 10%
3 | Midterm exam 7 20 20 %
4 | Final Written Exam 15, 16 40 40 %
7 Assignments / Project /Portfolio/ Logbook 20 20 20 %

6- Learning Resources and Supportive Facilities *

. ) T Krause, Paul C., and Thomas C. Krause.
(;uitrggl\?vr(iﬁcseieigt;jll);c?cﬁ:gi?];eto Introduction to modern analysis of
the scientific documentation method) electric mgchlnes and drives. John
Wiley & Sons, 2022
Learning -De Doncker, Rik W., Duco WJ Pulle, and
resources André Veltman. Advanced electrical
(books, drives: analysis, modeling, control.
scientific Other References Springer Nature, 2020.
references, 3-Murakami, Akim, and Sergey Edward
etc.) * Lyshevski. Electromechanical systems,
electric machines, and applied
mechatronics. CRC press, 2018.
Learning Platforms . .
e EKB - Microsoft office
DC Motors, AC Motors, Three-Phase
Devices/Instruments Induction Motors, Transformers,
Supportive Multimeters, Tachometers
faC|!|t|es & Supplies Wires, Connectors, Switches, Circuit
equipment bp Boards, Fuses, Safety Gloves
for Electronic Programs MATLAB/Simulink,
teaching Electrical Machine Training Kits, Motor
and Skill Labs/ Simulators Control Panels, Load Test Benches
learning *
Virtual Labs Online simulation platforms
Other (to be mentioned)
Course Coordinator Program Coordinator
Name DR.AHMED SAMIR Dr. Ahmed Abdalbadia
Signature AHMED SAMIR é/»///wo T
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Higher Technological Institute (HTI) — 10t of Ramadan City

Course Specification

1. Basic information:

Course Title (according to the bylaw):

Image Recognition

Course Code (according to the bylaw):

MTE E04

Department/s that participated in the
teaching:

Mechanical Engineering

. Theoretical | Practical Oth?r Total
Total number of credit hours of the course: (specify)
(according to the bylaw)
4 4
Course Type: Elective
The | I hich th r
e level to which the course was SENIOR 2

introduced:

Academic Program:

Mechatronics Engineering

Institute:

Higher Technological Institute

Name of Course Coordinator:

Dr. Sara Sedaby

Course Specification Approval
(Attach the decision/minutes of the department
/committee/council ....)

The division council minute of department

Course Specification Approval Date:

8/12/2025

2. Course Overview (Brief summary of scientific content):

Introduction — Computer Vision versus biological vision — Cameras- Recognition —
Identification — Detection - Content-based image retrieval - Pose estimation -Optical Character

Recognition (OCR) - Applications.
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3. Course Learning Outcomes CLOS :

Matrix of course learning outcomes CLOs with program outcomes POs (ARS).

.Program Ou'tc.omes (RS Course Learning Outcomes
(according to the matrix in the program specs)
A2 A10.D1.D2.D4 Upon completion of the course, the
’ S student will be able to:

Code Text Code Text

Develop and conduct appropriate

experimentation and/or simulation,

analyze and interpret data, assess and Implement OCR systems using
A2 evaluate findings, and use statistical | LO1 | suitable computer vision libraries.

analyses and objective engineering

judgment to draw conclusions

Acquire and apply new knowledge, and o o
A10 | practice self, lifelong and other learning | | oo | Distinguish  between  biological

strategies vision and Computer vision.

Integrate a wide range of analytical tools, Apoly digital imading tools and

techniques, equipment, and software pply dig ging .
D1 P LO3 | techniques for recognition,

P ges 9 P identification, and object detection.

mechatronics systems

Design, model and analyze an )

electrical/electronic/digital/mechatronics Apply algorithms for content-based
D2 system or component for a specific | LO4 |image  retrieval and  pose

application; and identify the tools estimation.

required to optimize this design

Estimate and measure the performance

of an L
D4 electrical/electronic/digital/mechatronics LO5 ﬁ;‘;&gzie&ﬂm?;d i?\pglﬁi;o;[?o?]f

S under_ spec_lflc_l_nput SENEN, security, and intelligent systems ’

and evaluate its suitability for a specific ’

application

4. Course Teaching and Learning Methods:

Direct Information
Instructio Indirect Instruction Technology-
n Assisted Learning
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Lectures

Tutorial / Practical
Brain Storming
Project based learning
Case Study
Problem Base Learning
Reports & Research

Discussion

Field Training
Site Visit

Self-Learning

Discovery Learning
Simulation Programs

Virtual labs

E-Learning

Al in Education

2
2
2
2
2

2

2

Course Schedule:

Total Expected number of the Learning Hours
Week Scientific content of the course Weekl _ —
No. (Course Topics) Y| Theoretical Training
Hours | teaching _ /Practical | Other
(lectures) Tutorial Lab
Introduction to Image
1 | Recognition and Computer 4 2 2 0 -
Vision
Biological Vision vs -
2 Computer Vision 4 2 2 0
3 Dlgltgl _C_ameras and Image 4 9 9 0 -
Acquisition
Image Preprocessing and -
4 Feature Extraction 4 2 2 0
5 | Object Recognition and 4 9 9 0 )
Identification Techniques
Detection and Classification of -
6 Visual Objects 4 2 2 0
7 Revision and Mid Exam
Content-Based Image
8 | Retrieval (CBIR) 4 2 2 0 '
9 Pose _Estlmatlon and Object 4 9 9 0 -
Tracking
Optical Character )
10 | Recognition (OCR) 4 2 2 0
Techniques
11 Tools and Libraries: OpenCV, 4 9 9 0 -
Tesseract, TensorFlow
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12 Performance _Evaluatlon of 4 5 5 0 -
Image Recognition Systems
Applications:  Robotics, )
13 Surveillance, Smart 4 2 2 0
Devices
14 Project  Presentations and 4 9 5 0 -
Future Trends
15,16 Final Exam.

5- Methods of students’ assessment:

Assessment Percentage
No. Assessment Methods * Timing Marks/ of
(Week Scores total course
Number) Marks
1 Exam 1 written (Semester work) 4 10 10%
2 | Exam 2 written (Semester work) 12 10 10%
3 | Midterm exam 7 20 20 %
4 | Final Written Exam 15, 16 40 40 %
7 Assignments / Project /Portfolio/ Logbook 1-13 20 20%

6- Learning Resources and Supportive Facilities *

Programming Computer Vision with
- in ( tial) reference Python: Tools and algorithms for
e main (essentia Lo "

i lyzing im Edition,
Learning (must be written in full according to analyzing agg(s)z(g)pdated ditio
FéSOUrces | the scientific documentation method) . .

(books, Author: Jan Erik Solem
scientific
leferences, Other References
etc.) *
Learning Platforms _Mi .
(Ui s 5o ac ) EKB - Microsoft office
Devices/Instruments Laptop
Supportive Supplies
facilities & OpenCV (Python or C++)
equipment e e 2 Tesseract OCR
for ectronic Frograms MATLAB (Image Processing Toolbox)
teaching
and . Skill Labs/ Simulators non
learning Virtual Labs non
Other (to be mentioned) non
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Course Coordinator

Program Coordinator

Name

Dr. Sara

Dr. Ahmed Abdalbadia

Signature

Sara
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Higher Technological Institute (HTI) — 10t of Ramadan City

Course Specification

1. Basic information:

Course Title (according to the bylaw):

Microcontroller Applications

Course Code (according to the bylaw):

MTE EO05

Department/s that participated in the
teaching:

Mechanical Engineering

. Theoretical | Practical Oth?r Total
Total number of credit hours of the course: (specify)
(according to the bylaw)
4 4
Course Type: Elective
The | I hich th r
e level to which the course was SENIOR 2

introduced:

Academic Program:

Mechatronics Engineering

Institute:

Higher Technological Institute

Name of Course Coordinator:

Dr. Mina Raafat

Course Specification Approval
(Attach the decision/minutes of the department
/committee/council ....)

The division council minute of department

Course Specification Approval Date:

8/12/2025

2. Course Overview (Brief summary of scientific content):

Software development tools (simulators) -Interfacing common peripherals --ADC, DAC, and
sensor interfacing -Interfacing with external memory -Motor Control — Relay — PWM - DC and
stepper motor -Design & Implement of a microcontroller based Mechatronics system (Small

course project).

3. Course Learning Outcomes CLOS :
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Matrix of course learning outcomes CLOs with program outcomes POs (ARS).

P QUITRMES (AR5 Course Learning Outcomes
(according to the matrix in the program specs)
A2 A4 A10 D1.D2 Upon completion of the course, the
Y T student will be able to:
Code Text Code Text
Develop and conduct appropriate
experimentation and/or  simulation, ) )
analyze and interpret data, assess and Use simulation tools and embedded
A2 [ evaluate findings, and use statistical [ LO1 | programming environments for
analyses and objective engineering microcontroller development
judgment to draw conclusions.
Utilize contemporary technologies, codes
of practice and standards, quality -
guidelines, health and safety Ut_|||ze contemporary
A4 | requirements, environmental issues and | LO2 mlcrocontroll_er . de\_/elopment
risk management principles. platf_orms Wh'le. c0_n_5|der|ng safety,
quality, and reliability
Acquire and apply new knowledge, and Demonstrate independent learning
A10 | practice self, lifelong and other learning | LO3 | through a microcontroller-based
strategies project
Use simulation tools and embedded
Integrate a wide range of analytical tools, programming environments for
D1 techniques, equipment, and software LO4 applying knowledge of sensors,
packages to design and develop ADC/DAC, and memory
mechatronics systems. interfacing in  microcontroller-
based systems.
Design, model and analyze an Apply knowledge of sensors,
electrical/electronic/digital/mechatronics ADC/DAC, and memory
D2 | system or component for a specific | LOS interfacing in  microcontroller-
application; and identify the tools based systems.
required to optimize this design.

4. Course Teaching and Learning Methods:
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Direct
Instructio
n

Indirect Instruction

Information
Technology-
Assisted Learning

Lectures

Tutorial / Practical
Brain Storming
Project based learning
Case Study
Problem Base Learning
Reports & Research

Discussion

Field Training
Site Visit

Self-Learning

Discovery Learning
Simulation Programs
Virtual labs
E-Learning
Al in Education

2
2
2
2
2
2

2

2
<

Course Schedule:

Total Expected number of the Learning Hours
Week Scientific content of the course Weekl _ —
No. (Course Topics) Y | Theoretical Training
Hours | teaching . /Practical | Other
(lectures) Tutorial Lab
Introduction to
1 | Microcontroller Applications 4 2 2 0 -
& Architecture Overview
2 Microcontro_ller Development 4 2 2 0 )
Tools and Simulators
3 Dlgl'gal I/O_ and Bit _ 4 9 9 0 -
Manipulation Programming
4 | ADC/DAC Interfacing - 4 5 9 0 )
Analog Sensor Applications
Interfacing  with  External -
° Memory (EEPROM, Flash) | % 2 2 0
Display Interfacing -
6 (LCD/Seven Segment) 4 2 2 0
7 Revision and Mid Exam
3 Rglay_ Control & Switching 4 9 9 0 -
Circuits
PWM Concepts and -
9 | Generation Using 4 2 2 0
Microcontrollers
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10 DC Motor Control using PWM 4 9 9 0 -
and Relays

11 | Stepper Motor Control — | 4 5 5 0 )
Sequencing & Speed Control
System Design: -

12 | Microcontroller-Based 4 2 2 0
Mechatronics System

13 PrOJ(_ect Development and 4 1 1 5 -
Testing

14 | Project Presentations 4 1 1 2 -

15,16 Final Exam.

5- Methods of students’ assessment:

Assessment Percentage
o Timing MarkS/ of
No. Assessment Methods
(Week Scores total course
Number) Marks
1 | Exam 1 written (Semester work) 4 10 10%
2 Exam 2 written (Semester work) 13 10 10%
3 Midterm exam 7 20 20 %
4 | Final Written Exam 15, 16 40 40 %
7 Assignments / Project /Portfolio/ Logbook 1-14 20 20%

6- Learning Resources and Supportive Facilities *

The main (essentia|) reference “PROGRAMMABLE MICROCONTROLLERS”
(must be written in full according to CEM UNSALAN(2018)
Learning the scientific documentation method)
resources “Programming PIC Microcontrollers with
(b_ook_s_, XC8: Mastering Classical Embedded
scientific Other References Design (Maker Innovations Series)
references, “,Armstrong Subero Second Edition(2024)
etc.) *
Learning Platforms . :
(Links must be added) EKB - Microsoft office
Supportive Devices/Instruments Laptop
facilities & . :
B — Supplies Project components
q f?)r Electronic Programs MPLAB, Proteus
teaching Skill Labs/ Simulators non
and Virtual Labs non
learning * Other (to be mentioned) non
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Course Coordinator

Program Coordinator

Name

Dr. Mina Raafat

Dr. Ahmed Abd Elbadie

Signature

Mina Raafat
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Higher Technological Institute (HTI) — 10t of Ramadan City

Course Specification

1. Basic information:

Course Title (according to the bylaw):

Artificial Intelligence

Course Code (according to the bylaw):

MTE E06

Department/s that participated in the
teaching:

Mechanical Engineering

. Theoretical | Practical Oth?r Total
Total number of credit hours of the course: (specify)
(according to the bylaw)
4 4
Course Type: Elective
The | I hich th r
e level to which the course was SENIOR 2

introduced:

Academic Program:

Mechatronics Engineering

Institute:

Higher Technological Institute

Name of Course Coordinator:

Dr. Sara G. Seadby

Course Specification Approval
(Attach the decision/minutes of the department
/committee/council ....)

The division council minute of department

Course Specification Approval Date:

8/12/2025

2. Course Overview (Brief summary of scientific content):

Introduction to machine intelligence, neural networks, expert systems, fuzzy logic,

robotics control, image processing, industrial applications, and emerging trends in Al

3. Course Learning Outcomes CLOS :

Matrix of course learning outcomes CLOs with program outcomes POs (ARS).
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Program Outcomes (ARS)
(according to the matrix in the program specs)

Course Learning Outcomes

Al1l,A2,A10,D2,D4

Upon completion of the course, the

student will be able to:

Code Text

Code

Text

Identify, formulate, and solve complex
engineering problems by applying
engineering fundamentals, basic science,
and mathematics.

Al

LO1

Analyze Al paradigms and their
mathematical foundations

Develop and conduct appropriate
experimentation  and/or  simulation,
analyze and interpret data, assess, and
evaluate findings, and use statistical
analyses and objective engineering
judgment to draw conclusions.

A2

LO2

Design neural networks and fuzzy
logic systems.

Acquire and apply new knowledge, and
A10 | practice self, lifelong and other learning
strategies.

LO3

Discover current and upcoming
Al trends.

Design, model and analyze an
electrical/electronic/digital/mechatronics
D2 |system or component for a specific
application; and identify the tools
required to optimize this design

LO4

Implement robotic control using
Al.

Estimate and measure the performance of
an
electrical/electronic/digital/mechatronics
system under specific input excitation,
and evaluate its suitability for a specific
application.

D4

LOS

Assess Al applications in image
processing and automation.

4. Course Teaching and Learning Methods:

Direct

n

Instructio Indirect Instruction

Information
Technology-
Assisted Learning
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Lectures
Tutorial / Practical
Brain Storming
Project based learning
Case Study
Problem Base Learning
Reports & Research

Discussion

Field Training
Site Visit
Self-Learning
Discovery Learning
Simulation Programs
Virtual labs
E-Learning
Al in Education

\/

2

\/

<

\/

2
2

2
2
2
<
<

Course Schedule:

Expected number of the Learning Hours

Week Scientific content of the course V?/—:;E: - —
No. (Course Topics) Hourg Theoretical Training .
teaching E— / Practical Other
(lectures) Lab
L mtrogluchon to Al & 4 2 2 0 -
Intelligent Agents
, | introduction to Al & 4 5 5 0 )
Intelligent Agents
g | introduction to Al & 4 5 5 0 )
Intelligent Agents
4 | Search Algorithms (BFS, 4 9 5 0 )
DFS, A*)
¢ | Search Algorithms (BFS, 4 9 5 0 )
DFS, A*)
Machine Learning )
6 | Fundamentals 4 2 2 0

7 Revision and Mid Exam

8 NeuraTI Networks & Deep 4 5 5 0 -
Learning

9 Neura.l Networks & Deep 4 5 5 0 -
Learning

10 Neurafl Networks & Deep 4 5 5 0 -
Learning

11 | Machine Vision & Robotics 4 2 2 0 )

12 | Machine Vision & Robotics 4 2 2 0 .
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13 Machine Vision & Robotics 4 2 2 0
14 | Machine Vision & Robotics 4 2 2 0 )
15,16 Final Exam.
5- Methods of students’ assessment:
Assessment Percentage
. Timing Marks/ of
No. Assessment Methods
(Week Scores total course
Number) Marks
1 Exam 1 written (Semester work) 5 10 10%
2 Exam 2 written (Semester work) 11 10 10%
3 Midterm exam 7 20 20 %
4 | Final Written Exam 15, 16 40 40 %
7 Assignments / Project /Portfolio/ Logbook 12 20 20%

6- Learning Resources and Supportive Facilities *

. The main (essential) reference . . ; i
Learning (must be written in full according to P"“““}" Russell & Norvig, Artificial
re(EouLces the scientific documentation method) Intelligence: A Modern Approach

ooks,
scientific Other References
eierences, Learning Platforms . .
etc.) * (s T e AR EKB - Microsoft office
fSupIportive Devices/Instruments non
acilities & ,
equipment Supplies non
for Electronic Programs non
teaching Skill Labs/ Simulators non
and Virtual Labs non
learning * Other (to be mentioned) non
Course Coordinator Program Coordinator
Name Dr. Sara G.Seadby Dr. Ahmed Abdalbadia
Signature Sara éuJ/Mo et
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Higher Technological Institute (HTI) — 10t of Ramadan City

Course Specification

1. Basic information:

Course Title (according to the bylaw):

Automotive Hydraulic and Pneumatic

Course Code (according to the bylaw):

AUT E77

Department/s that participated in the
teaching:

Mechanical Engineerin

. Theoretical | Practical Oth?r Total
Total number of credit hours of the course: (specify)
(according to the bylaw)
4 4
Course Type: Elective
The | I hich th r
e level to which the course was SENIOR 2

introduced:

Academic Program:

Mechatronics Engineering

Institute:

Higher Technological Institute

Name of Course Coordinator:

Dr. Hossam Ramadan

Course Specification Approval
(Attach the decision/minutes of the department
/committee/council ....)

The division council minute of department

Course Specification Approval Date:

8/12/2025

2. Course Overview (Brief summary of scientific content):

Hydraulic basics, pumps, motors, valves, cylinders, accumulators, automotive
hydraulic systems (power steering, transmission, hydrodynamic drive of fan, etc.),
pneumatic systems (air valves, air brakes, etc.), air cushioned vehicles.
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3. Course Learning Outcomes CLOS :

Matrix of course learning outcomes CLOs with program outcomes POs (ARS).

Program Outcomes (ARS)
(according to the matrix in the program specs)

Course Learning Outcomes

A2, A4, Al10, D1, D4

Upon completion of the course, the
student will be able to:

Code Text Code Text

Develop and conduct appropriate
experimentation and/or simulation,
analyze and interpret data, assess and
evaluate findings, and use statistical
analyses and objective engineering
judgment to draw conclusions

A2

LO1

Conduct simulations and analyzing
performance data of hydraulic and
pneumatic systems in automotive
applications.

Utilize contemporary technologies, codes
of practice and standards, quality

requirements, environmental issues and
risk management principles.

A4 | guidelines, health and safety | LO2

Apply safety, quality, and
environmental standards when
analyzing or designing automotive
fluid power systems.

Acquire and apply new knowledge, and

Explore modern advancements in

A10 | practice self, lifelong and other learning | LO3 hydrauh_c by _ pneumatic
. automotive technologies through
strategies. )
independent study

Integrate a wide range of analytical tools,
techniques, equipment, and software

Use simulation tools to model and

system under specific input excitation,
and evaluate its suitability for a specific
application.

D1 . LO4 | testing automotive hydraulic and
packages to design and develop S
. pneumatic circuits.
mechatronics systems
Estimate and measure the performance
of an Evaluate the performance of fluid
D4 electrical/electronic/digital/mechatronics Los | power components under variable

input conditions to assess
application suitability.

4. Course Teaching and Learning Methods:

Direct
Instructio Indirect Instruction
n

Information
Technology-
Assisted Learning
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Lectures

Tutorial / Practical
Brain Storming
Project based learning
Case Study
Problem Base Learning
Reports & Research

Discussion

Field Training
Site Visit
Self-Learning
Discovery Learning
Simulation Programs
Virtual labs
E-Learning
Al in Education

2
2
2
2
2

2
2
<

Course Schedule:

Total Expected number of the Learning Hours
Week Scientific content of the course Weekl _ —
No. (Course Topics) Y| Theoretical Training
Hours teaching _ I Practical Other
(lectures) Tutorial Lab
1 Introductio_n to Automoti_ve 4 2 2 0 i
Hydraulics and Pneumatics
o | Hydraulic Fluid Properties | 4 5 5 0 )
and Basic Concepts
3 Hydraulic Pumps and Motors | 4 2 2 0 _
4 Valves and Hydraulic Control 4 9 9 0 -
Components
5 Hydraulic ~ Cylinders  and 4 9 9 0 -
Accumulators
5 Hydraul_lc Circuits: Analysis 4 9 9 0 -
and Design
7 Revision and Mid Exam
3 Power $te_er|ng and Hydraulic 4 9 9 0 -
Transmission Systems
9 Hydro_dynamlc Fan Drives and 4 9 9 0 -
Couplings
10 Pneumatic Systems and Air 4 9 5 0 -
Valves
11 Air Brgkes: gnd Vehicle 4 5 5 0 -
Pneumatic Circuits
12 Aw-Cushloned Vehicles and 4 9 5 0 -
Suspension Concepts
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13 Performance _Evaluatlon and 4 5 5 -
Fault Diagnosis
Modern Trends and Future -
14 | Technologies in Automotive 4 2 2
Fluid Power
15,16 Final Exam.
5- Methods of students’ assessment:
Assessment Percentage
No. Assessment Methods * Timing G5 ol
(Week Scores total course
Number) Marks
1 Exam 1 written (Semester work) 4 10 10%
2 Exam 2 written (Semester work) 12 10 10%
3 Midterm exam 7 20 20 %
4 | Final Written Exam 15, 16 40 40 %
7 Assignments / Project /Portfolio/ Logbook 1-13 20 20%

6- Learning Resources and Supportive Facilities *

The main (essential) reference “Automotive Hydraulic and Pneumatic
. | | ” . H
Learning (must be written in full according to Systems” Author: R. K. Rajput(2021)
F€SOUrCes | the scientific documentation method)
(books,
seleniie Other References
references,
etc.) * Learning Platforms . ,
(e & bro sel e EKB - Microsoft office
: Devices/Instruments Laptop
Supportive -
facilities & Supplies _ R
equipment FluidSIM for circuit simulation,
for Electronic Programs MATLAB/Simulink for pressure/flow
teaching analysis
and Skill Labs/ Simulators non
|earning * Virtual Labs non
Other (to be mentioned) non
Course Coordinator Program Coordinator
Name Dr. Hossam Ramadan Dr. Ahmed Abdalbadia
Signature Hossam Ramadan é/»//,.,& i
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The Higher Technological Institute (HT1) — 10" of Ramadan City
Qé.l’k~ ’o‘,% 1
YA ;
%::fff e
Higher Technological Institute (HTI) — 10t of Ramadan City “,,
\,s = j
e . < L )
Course Specification e
1. Basic information:
Course Title (according to the bylaw): B.Sc. Project )
Course Code (according to the bylaw): MTE 250
Department/s that participated in the
teaching: Mechanical Engineering
. . Other
Theoretical | Practical : Total
Total number of credit hours of the course: coretieal | Tracted | (specify) ot
(according to the bylaw)
1 6 14
Course Type: Compulsory
The level to which the course was SENIOR 2

introduced:

Academic Program: Mechatronics Engineering

Institute: Higher Technological Institute

Name of Course Coordinator: Prof. Dr.EMAN Ibrahim

Course Specification Approval
(Attach the decision/minutes of the department The division council minute of department
/committee/council ....)

Course Specification Approval Date: 8/12/2025

1. Course Overview (Brief summary of scientific content):

Based on the results obtained from the phase (1) of the project , the student(s) complete(s) the
assigned task. This includes: Realization phase , and finishing and testing phase. A final report,
a presentation, and a model (Hardware and/or software) are required in addition to oral defense
on front of an examination board.

The student should show how the following are considered in his work,

a) The economic justification of the project.
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b)

c)
d)

Quality aspect.
Safety
Environment.

The fulfillment of the project should prove that the student has satisfactorily achieved
the following:-
+ Understanding of both theoretical and practical aspects of the problem in his project;

« Ability to search for references and to survey modern technology in relation to Mechatronics
Engineering;
« Ability to suggest solution for the problem and the acceptable and useful conclusions of his

work.

« Ability to express his ideas and present his project in the acceptable form.

2. Course Learning Outcomes CLOS :

Matrix of course learning outcomes CLOs with program outcomes POs (ARS).

Program Outcomes (ARS)
(according to the matrix in the program |Course Learning Outcomes
Specs)
Upon completion of the course, the student
o will be able to:
Code | Text Code | Text
Practice research techniques Investigate modern technologies and
A5 and methods of investigation as | LO1 | reference materials to guide testing
an inherent part of learning. and validation of the project.
Plan, supervise and monitor . .
; . : . Supervise and monitoring the
implementation of engineering o : X .
A6 orojects taking into LO2 realization, testing, and integration
consider1ation other  trades phases of the project within planned
. timeframes
requirements
Function efficiently as an . . .
individual and as a member of Collaborate effectively in multi-
AT multi-disciplinary and multi- LO3 | disciplinary teams to implement,
cultural teams. test, and finalize the project
Communicate effectively - . .
graphically, verbally and in Produce a professional technical
A8 |writing — with a range of [LO4 [report, oral presentation, and
audiences using contemporary defensing with clear graphical and
tools. verbal communication

Page 2 of 5



Use creative, innovative, and .
: o X Demonstrate creativity and
flexible thinking and acquire L .
. . leadership in addressing challenges
A9 entrepreneurial and leadership | LO5 . . 4
. . during implementation and
skills to anticipate and respond L -
DR proposing innovative improvements.
to new situations.
Plan, manage and carry out| LOG6
designs of mechanical systems
and machine elements using Execute mechanical design elements
gy | @ppropriate materials both using CAD and traditional tools,
traditional ~ means and ensuring feasibility in construction
computer-aided tools and and testing
software contemporary to the
mechanical engineering field
Adopt suitable national and
international standards and
codes; and integrate legal, Apply economic justification, quality
economic and financial aspects assurance, safety, and environmental
B4 ) LO7 . . ’ .
to: considerations in the realization of
design, build, operate, inspect the project
and  maintain  mechanical
equipment and systems
Plan, manage, and implement
designs of mechatronics systems, ) _
subsystems, Implement and integrating
D3 modules, and machine elements LO8 mechatr(_)nlcs system Compongnts
based on traditional and fjm?Chl?m?al’ . eIeCtrl'(c_:al’
contemporary |rg|;cat software) into a working
technological, professional, and prototype
computer-aided tools.
Estimate and measure the
performance of an
electrical/electronic/digital/mec Test and evaluating the performance
hatronics system under specific of the realized system under defined
D4 . LO9 . . X
input conditions, drawing meaningful
excitation, and evaluate its conclusions
suitability for a  specific
application.
4. Course Teaching and Learning Methods:
Direct Information
Instructio | Indirect Instruction Technology-
n Assisted Learning
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Course Schedule:
Expected number of the
L Total Learning Hours
Week Scientific content of the course
No. (Course Topics) Weekly | Theoretical Training OTHERS
Hours teaching . / Practical
(lectures) | Tutoria Lab
Review of approved design
1 | and project scope (from 7 1 0 6 -
B.Sc. Project 1)
Planning realization phase: -
2 | allocation of tasks, 7 1 0 6
procurement of components
3 Implemgntatlon of 7 1 0 5 -
mechanical elements
Implementation of )
4 | electricallelectronic/digital 7 1 0 6
modules
5 System integration workshop 7 1 0 6 _
6 Testlr]g methodolqgles and 7 1 0 5 -
experimental planning
7 Revision
8 Eco_nomlc justification of the 7 1 0 5 -
project
9 Quality aspects: applying 7 1 0 5 -
standards and codes
Safety and environmental -
10 | considerations in  project 7 1 0 6
realization
1 Performanc_e evaluation and 7 1 0 5 -
data analysis
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Drafting the final report -
12 (structure, formatting, results) ! 1 0 6
13 | Oral presentation and defense 7 1 0 6 -
rehearsal
14 | Final submission: report, 7 1 0 6 )

15,16

Final presentation, prototype, oral defense

5- Methods of students’ assessment:

Assessment Percentage
Timing Marks/ of
No. Assessment Methods *
(Week Scores total course
Number) Marks
1 | Project Implementation & Realization 15 25 25%
Testing & Performance Evaluation 15 20 20%
Economic, Safety, Quality & 15 15 15%
Environmental Considerations
Final Written Report 14 20 20%
S Oral Presentation & Defense 15 20 20%

6- Learning Resources and Supportive Facilities *

1 . The main (essential) reference Pahl, G., Beitz, W., Feldhusen, J., &
earning | nyst be written in full according to | Grote, K. H. (2019). Engineering Design:
re(f)‘;‘é:(‘;es the scientific documentation method) | A Systematic Approach (3rd Edition)
scientifi’c Other References Ullman, D. G. (2021). The Mechanical
references Design Process (7th Edition).
etc.) * ' Electronic Sources Egyptian Knowledge Bank:
' (Links must be added) https://www.ekb.eg/ar/home
Supp(_)rtlve Devices/Instruments Lapt_op .
facilities & Oscilloscopes, multimeters, sensors
equipment Supplies Project components
teaLOhring SolidWorks, AutoCAD,
- Electronic Programs MATLAB/Simulink, ANSYS
learning * MS Word
Course Coordinator Program Coordinator
Name Prof. Dr. Eman Nassar Dr. Ahmed Abdalbadia
Signature e e?
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Higher Technological Institute (HTI) — 10t of Ramadan City

Course Specification

1. Basic information:

Course Title (according to the bylaw):

Automotive Maintenance and
Planning

Course Code (according to the bylaw):

AUT E79

Department/s that participated in the
teaching:

Mechanical Engineering

. . Other
. Th I| P | ; Total
Total number of credit hours of the course: eoretica ractica (specify) ota
(according to the bylaw)
4 4
Course Type: Elective
The level to which the course was SENIOR 2

introduced:

Academic Program:

Mechatronics Engineering

Institute:

Higher Technological Institute

Name of Course Coordinator:

Dr. Hossam Ramadan

Course Specification Approval
(Attach the decision/minutes of the department
/committee/council ....)

The division council minute of department

Course Specification Approval Date:

8/12/2025

2. Course Overview (Brief summary of scientific content):

Planning and management of a modern automobile service center, planned based preventive

maintenance and conditioned based maintenance, plan of fleet utilization, plan of preventive

maintenance, plan of repair, workshop planning (layout, norms of production rates, repair

capacity of workshop, planning for spare parts).
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3. Course Learning Outcomes CLOS :

Matrix of course learning outcomes CLOs with program outcomes POs (ARS).

Program Outcomes (ARS)
(according to the matrix in the program |Course Learning Outcomes
specs)
A2, B1, B3, D4 Upon com.pletion of the course, the student will
be able to:
Code | Text Code Text
Select appropriate equipment based on
Develop and conduct | | o1 the requirements of engine systems and
appropriate  experimentation component performance.
and/or simulation, analyze and
A2 interpret data, assess, and Analyze the causes of faults in engine
evaluate findings, and use mechanical components and engine
statistical analyses and | LO2 systems.
objective engineering
Plan, manage and carry out
designs of mechanical systems
and machine elements using
appropriate materials both
traditional means and
computer-aided  tools and
software contemporary to the Evaluate performance of engine
B1 mechanical engineering field LO3 mechanical component, and engine
Plan, manage and carry out systems.
designs of mechanical systems
and machine elements using
appropriate materials both
traditional means and
computer-aided tools and
software contemporary to the
mechanical engineering field
: : Explain the concepts of maintenance
Select conventional mechanical . . )
B3 equipment according to the | LO4 and testing of engine mechanical
required performance. components and engine systems.
Estimate and measure the
PETUITENGE €F 0 elehleel Apply maintenance and  testing
electronic/ digital/ . .
D4 mechatronics system under | LO5 procedures  to engine mechanical
specific input excitation, and components and engine systems.
evaluate its suitability for a
specific application.
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4. Course Teaching and Learning Methods:

Direct Information
Instructio | Indirect Instruction Technology-
n Assisted Learning
= £ "
= E|s o | €
= = @ = c @©
@© @ o s = Hd
g [ — o)) < (o))
= © o m o3 o = c > = o = o
n i o o 3 c P G < = = = il < = >
e [8|o | |a|s |2 || |22 |3 |B |3 |5 |3
2 |lslslelelzlgl3l=12Z2I8 =213 |8 |:c
o = T o ) o = o [0 iz = ) € = | =
(5 > — Pud hud (6] = e = [5) — = = 0 —_
— — m o o o x @) (I (] (] @) (9] > L <
Course Schedule:
Expected number of the Learning Hours
L Total
Week Scientific content of the course Weekl :
No. (Course Topics) eeKly Theoretical Training
Hours | teaching | /Practical | Other
(lectures) Tutoria Lab
Engine mechanical
1 | component maintenance, and 4 2 2 - -
diagnostics
5 Engine mechanical component 4 2 2 - -
maintenance, and diagnostics
3 Engine mechanical component 4 2 2 - -
maintenance, and diagnostics.
4 Fuel system (petrol) 4 2 2 - -
maintenance, and diagnostics.
5 Fuel system (petrol) 4 2 2 - -
maintenance, and diagnostics.
6 Fuel system (petrol) 4 2 2 - -
maintenance, and diagnostics
7 Revision and Mid Exam
Cooling system maintenance, 4 2 2 -
8 | and diagnostics. -
9 Lubricating system 4 2 2 - -
maintenance, and diagnostics.
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Ignition system maintenance, 4 2 2 - -
10 | and diagnostics.

Ignition system maintenance, 4 2 2 - -
11 | and diagnostics.
12 Diagnostics of engine faults. 4 2 2 - -
13 Diagnostics of engine faults. : 2 2 i i
14 | Revision 4 2 2 i -

15,16 Final Exam.

5- Methods of students’ assessment:

Assessment Percentage
o Timing MarkS/ of
No. Assessment Methods
(Week Scores total course
Number) Marks
1 Exam 1 written (Semester work) 3 10 10%
2 Exam 2 written (Semester work) 10 10 10%
3 | Midterm exam 7 20 20 %
4 | Final Written Exam 15, 16 40 40 %
7 Assignments / Project /Portfolio/ Logbook AS 20 20 %
Scheduled

6- Learning Resources and Supportive Facilities *

The main (essential) reference N.DELHI. “AUTOMOTIVE
) (must be written in full according to i ’ ”
Learning | the scientific documentation method) TECHNOLOGY", 2019
resources
(books, Other References
scientific Electronic Sources
references, (Links must be added)
26 Learning Platforms
(Links must be added) EKB - Microsoft office
Supportive Devices/Instruments NON
equipment Electronic Programs NON
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for Skill Labs/ Simulators NON
teaching Virtual Labs NON
and . NON
learning * Other (to be mentioned)
Course Coordinator Program Coordinator
Name Dr. Hossam Ramadan Dr. Ahmed Abdalbadia
Signature Hossam Ramadan éu,// i’
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Higher Technological Institute (HTI) — 10t of Ramadan City S,

Course Specification

1. Basic information:

Course Title (according to the bylaw):

Mechatronics Applications in
Automobiles

Course Code (according to the bylaw):

AUT E80

Department/s that participated in the
teaching:

Mechanical Engineering

. . Other
. Th I| P | ; Total
Total number of credit hours of the course: eoretica ractica (specify) ota
(according to the bylaw)
4 4
Course Type: Elective
The level to which the course was SENIOR 2

introduced:

Academic Program:

Mechatronics Engineering

Institute:

Higher Technological Institute

Name of Course Coordinator:

Dr. Mina Raafat

Course Specification Approval
(Attach the decision/minutes of the department
/committee/council ....)

The division council minute of department

Course Specification Approval Date:

8/12/2025

2. Course Overview (Brief summary of scientific content):

Introduction, sensors & actuators, control systems, modern control systems, engine control
systems, transmission control systems, braking system control (ABS,), drive management
systems (management of ABS, ASR, and differential lock applications), suspension &steering
control, other systems (door looking electric control, etc), diagnostic systems — Modern trends

— Small course project.
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3. Course Learning Outcomes CLOS :

Matrix of course learning outcomes CLOs with program outcomes POs (ARS).

Program Outcomes (ARS)
(according to the matrix in the program specs)

Course Learning Outcomes

A2, A4, D1, D2

Upon completion of the course, the
student will be able to:

Code Text Code Text

Develop and conduct appropriate
experimentation and/or simulation,
analyze and interpret data, assess and
evaluate findings, and use statistical
analyses and objective engineering
judgment to draw conclusions.

A2

Analyze and interpreting data from

LO1 | automotive mechatronic systems

using simulation or real-time input.

Utilize contemporary technologies, codes
of practice and standards, quality

requirements, environmental issues and
risk management principles.

Apply appropriate sensor/actuator

A4 | guidelines, health and safety | LO2 | technologies and safety standardsin

automotive control applications

Integrate a wide range of analytical tools

Demonstrate knowledge of modern

LO3 | trends in automotive mechatronics

through independent learning

, techniques , equipment , and software

R pacakage to design and develop

mechatronics systems LO4

Use tools such as
MATLAB/Simulink or automotive-
specific software to modeling and
simulating vehicle subsystems

Design, model and analyze an
electrical/electronic/digital/mechatronics

application; and identify the tools
required to optimize this design

D2 | system or component for a specific| LO5

Design control strategies for key
automotive systems such as
braking, suspension, and engine
management.

4. Course Teaching and Learning Methods:

Direct
Instructio Indirect Instruction
n

Information
Technology-
Assisted Learning
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Lectures

Tutorial / Practical
Brain Storming
Project based learning
Case Study
Problem Base Learning
Reports & Research

Discussion

Field Training
Site Visit
Self-Learning
Discovery Learning
Simulation Programs
Virtual labs
E-Learning
Al in Education

\/

2

\/

<

\/

2
2

2
2
2
<

Course Schedule:

Expected number of the Learning Hours

Control Systems

Week Scientific content of the course VJ;,EEII _ —
No. (Course Topics) Y| Theoretical Training
Hours teaching _ / Practical Other
(lectures) Tutorial Lab
1 Introduction tq Mechatror}ics 4 2 2 0 i
in Automobiles
5 Automotive Sensors: T)_/pes 4 9 9 0 -
and Functions
Automotive Actuators: -
3 Solenoids, Motors, Valves 4 2 2 0
4 Basics of Automotive Control 4 2 2 0 )
Systems
Modern Control )
5 | Architectures (ECUs, CAN, 4 2 2 0
LIN)
6 Engine Management Systems 4 2 2 0 )
(EMS)
7 Revision and Mid Exam
Transmission Control Systems
8 | (eq. cvT, DCT) 4 2 2 0 '
9 ABS and Braking System 4 9 9 0 -
Control
10 | Drive Management: ABS + | 4 5 5 0 )
ASR + Differential Lock
11 | Suspension &  Steering 4 2 2 0 )
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12 Diagnos_tic_ Systems (OBD-I, 4 2 2 0 _
CAN sniffing)
13 Modern Trends: ADAS, EVs, 4 9 9 0 -
Autonomous Features
14 | Project Presentation 4 2 2 0
15,16 Final Exam.

5- Methods of students’ assessment:

Assessment Percentage
No. Assessment Methods * Timing Marks/ of
(Week Scores total course
Number) Marks
1 Exam 1 written (Semester work) 4 10 10%
2 | Exam 2 written (Semester work) 12 10 10%
3 | Midterm exam 7 20 20 %
4 | Final Written Exam 15, 16 40 40 %
7 Assignments / Project /Portfolio/ Logbook 1-13 20 2090

6- Learning Resources and Supportive Facilities *

: The main (essential) reference “Mechatronics and Control of
Learning (must be written in full according to Electromechanical Systems “(2nd ed.)
re(EouLces the scientific documentation method) | Author: Sergey Edward Lyshevski(2022)

ooks,
scientific Other References
references, C TR
etc.) * (Li‘f]i;”r':fst - ;drdrgz) EKB - Microsoft office
= " Devices/Instruments Laptop
upportive . .
Sl s ) _ A_rdu:n;)_ / Raspberry Pi (for real-world
equipment Supplies simulation)
for
teaching Electronic Programs MATLAB/Simulink
and Skill Labs/ Simulators NON
learning * Virtual Labs NON
Other (to be mentioned) NON
Course Coordinator Program Coordinator
Name Dr. Mina Raafat Dr. Ahmed Abd Elbade
Signature Mina Raafat é/»//ma o

Page 4 of 4




The Higher Technological Institute (HTI) — 10t of Ramadan City

Department of Basic Sciences

Course Specification

olog/,
£cNN01%00c,,

Course name:

Introduction to Accounting

Course Code: HUM 201

Department participating in delivery of the course

Basic Sciences

1. Basic information:

Academic level at

Course Type Elective which the course SENIOR 2
is taught
AcadTeer;EZ’year Oct. 2025/2026 Credit Hours: 2
Contact Hours | Lecture: 2 Tutorial: 0 Lab.: 0 Total 2
Pre-Requisite
Academic standards NARS 2018
Bylaw Approval 2016
Course Coordinator
Course Specification Approval Date 7/26/2025

Course Specification Approval

The division council minute of department

2. Course Overview (Brief summary of scientific content):

The scientific frame of accounting: accounting concept & objectives, acceptable principles of accounting,
accounting branches, types of institutions - financial statement: balance sheet, income statement, ownership
proprietary statement, cash flows statement - double entry & analysis of financial transactions: accounting
continuous balance of the financial position formula, debit & credit items financial position formula — the
accounting cycle: business documents, the journals the ledgers' commercial documents according to the
Egyptian laws. Journalizing & recording the commercial transactions of the firm, transactions of the owner
of the firm, commercial papers & documents different types of revenues & expenditure. Trail Balance: Trail
balance concept & objectives, its balance & imbalance corrections in the imbalance cases. A brief
presentations of accounting in the types of companies as partnerships, limited partnerships & corporation.

3. Course Learning Outcomes CLOS :
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Matrix of course learning outcomes CLOs with program outcomes POs (NARS/ARS).

Program Outcomes (NARS/ARS)
(according to the matrix in the program Course Learning Outcomes
specs)
(A6,A8, A9, A10) Upon completlon of the cour.se, the student
will be able to:
Code Text Code Text
I_Dlan, SUPETVISe and mo_nltor_ Design the presentations of
implementation of engineering accounting in she tvoes of

A6 | projects, taking into LO1 ng ypesor - -

. . companies as partnerships, limited
consideration other trades artnershins & corporation
requirements. P P P '

Interpret the main concepts of basic
LO2 . . .
financial accounting.
Communicate effectively — Infer the main principle of basic
. . LO3 . .
graphically, verbally and in financial statements.

A8 [ writing —with a range of Elucidate the principal of balance
au_dlences sheet, income statement, ownership
using contemporary tools. LO4 proprietary statement, cash flows

statement - double entry & analysis
of financial transactions.

- _ Clarify the accounting continuous
Use_creatl\_/e, Innovative af_ld LO5 balance of the financial position
flexible thinking and acquire formula, debit & credit items
entrepreneurial and financial position formula.

A9 L . J
leadership skills to anticipate Evaluate the accounting cycle:
and respond to new LOG business documents, the journals the
situations. ledgers’ commercial documents

according to the Egyptian laws.
Assess the trail balance concept &
LO7 imbalance corrections in the
imbalance cases.
Acauire and anplv new Record the commercial transactions
kngwle dae: anpdp %actice self of the firm, transactions of the

A10 lifelon gn(’j otheF: learnin : LOS8 owner of the firm, commercial

strate ?es g papers & documents different types
gIes.. of revenues & expenditure.
LO9 Mange as member in a teamwork .
LO10 Illustrate the gained knowledge
orally.
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Course Teaching and Learning Methods:

Direct Information
Instructio Indirect Instruction Technology-
Assisted Learning
— g) g < o @
S | » | € c | e £ |5 c
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Course Schedule:
Expected number of the
Week Scientific content of the course V-\II_OtEII _ Learning Hours LOZ b
No. (Course Topics) SeKY | Theoretical Training covered by
kiours teaching / Practical course
Tutorial
(lectures) Lab
Basic concepts of financial
1 accounting in individual 2 2 0 LO5
projects.
2 Budget equation. 2 2 0 LO9
3 Basic financial statements. 2 2 0 LO1
4 Double cod theory. 2 2 0 LO4
5 Posting for the ledger 2 2 0 LO2&LO7
6 Inventory adjustments 2 2 0 LO2&L 05
7 Revision and Mid Exam
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Journalizing & recording the
commercial transactions of the
8 firm, transactions of the owner 5 LO3,
of the firm, commercial papers LO4&LO5
& documents different types of
revenues & expenditure
Preparing financial statements
< (final accounts and budget). 2 Loe
Trail Balance: Trail balance
concept & objectives, its
10 balancg & |r_nbalar_1ce 5 LO5&LO6
corrections in the imbalance
cases.
A brief presentation of
accounting in the types of
11 | companies as partnerships, 2 LO5
limited partnerships &
corporation
12 Supplementary Material and 5 LO6
Quiz
13 | Presentations 2 LO6
14 Final Exam.
5- Methods of students’ assessment:
Assessment Percentage
o Timing Marks/ of
No. Assessment Methods
(Week Scores total course
Number) Marks
1 | QUIZ 1 written (Semester work) 4 10 10%
2 | QUIZ 2 written (Semester work) 11 10 10%
3 | Midterm exam 7 20 20 %
4 | Final Written Exam 15 40 40 %
5 | Assignments (Report &Sheet) 10,12 20 20%

6- Learning Resources and Supportive Facilities *

Learning The main (essential)
resources reference
(books (must be written in full . .
scientific according to the Available Presentation (handed to students’ part by part).
scientific
references, documentation
etc.)* method)
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Other References

Mohamed Sabri EI Attar, Mansoura Hamed& Ahmed
El-Sabagh, Principles of financial Accounting, Cairo
University.2020

Electronic Sources
(Links must be
added)

o https://www.oreilly.com/library/view/financial-
accounting-in/9780470635292/ch03sec3.html
e https://www.coursera.org/learn/financial-
accounting
e https://open.umn.edu/opentextbooks/textbooks/640
/

Learning Platforms
(Links must be
added)

EKB - Microsoft office

Supportive | pevices/instruments | Notebook and data show equipped lecture room.
IEEHES & Supplies Teaching aids and computers
equipment 1bp 9 pu :
o S_klII Labs/
teachin Simulators
and g Other (to be Notebook and data show equipped lecture room.
learning * mentioned)
Course Coordinator Program Coordinator
Name Prof. Ahmed Abd El-Gafar
] ' (7
Signature J% )
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https://englishworld.com/
https://englishworld.com/
https://englishworld.com/
https://www.coursera.org/learn/financial-accounting
https://www.coursera.org/learn/financial-accounting
https://open.umn.edu/opentextbooks/textbooks/640
https://englishworld.com/

The Higher Technological Institute (HTI) — 10t of Ramadan City

é:"«‘} o %
e >y
Department of Basic Sciences e e
Course Specification
Course name : English Literature Course Code: HUM 202
Department participating in delivery of the course Basic Sciences
1. Basic information:
Academic level at
Course Type Elective which the course SENIOR 2
is taught
Term/ oct. 2025/2026 Credit Hours: 2
Academic year
Contact Hours | Lecture: Tutorial: 0 Lab.: 0 Total 2
Pre-Requisite English (1)
Academic standards NARS 2018
Bylaw Approval 2016
Course Coordinator

Course Specification Approval Date

Dr. Mai Abouzaid

7126/2025

Course Specification Approval

The division council minute of department

2. Course Overview (Brief summary of scientific content):

Introduction to the forms of literature, short story, novel, drama and poetry. Developing
students’ critical ability through carefully selected sample literary texts.

3. Course Learning Outcomes CLOS :

Matrix of course learning outcomes CLOs with program outcomes POs (NARS/ARS).
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Program Outcomes (NARS/ARS)
(according to the matrix in the program Course Learning Outcomes
specs)
(A8, A9, A10) Upon completion of the course, the student
T will be able to:
Code Text Code Text
Enhance students’ abilities in reading
LO1 . .
Enh d Develop th English Literature
tn danct:e, ar;).l.t.eve og il LO2 Developing reading stratgies for
tha::ln:s: fcl)rl ;es ?(1)1 riate different purposes.
A8 . f appropria Study different types and geners of
analysis and interpretation to LO3 Enalish Literatur irv. novel
all the scientific topics written q gis dl eha Li et(pc_)e y, novel,
in English words. rama and shor s_orles). _
Work effectively in team of multi-
LO4 Y .
disciplinary or multi-culture.
Communicate effectively, Apply the four skills of language
A9 | verbally and in writing with a LO5 freely with particular emphasis on
range of audiences. dealing with literary works.
Express themselves in English with
: confidence, especially while
Acquire and apply new LO6 evaluating and criticizing the literary
A10 | knowledge and practice work
through English language. : - - - -
Comprehening various texts, including
LO7 . . . .
literary and informational materials.

4. Course Teaching and Learning Methods:

Direct Information
Instructio Indirect Instruction Technology-
n Assisted Learning
(@]
— =i = < o “
8 | » | E c |c € |5 c
= = o > 5 o c E’ - = = > 2 o £
8 |s |E(s |22 182l | (8|28 |8 |5 |8
S || |B|d s |=|a 8|5 |s |22 |3 |5 |3
o — wn 2] @ o3 3 = () = c ©
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Course Schedule:

Expected _number of the
Week Scientific content of the course V-\Il-é);i: - Learning Hou.rs. covtr?:g b
No. (Course Topics) Y'| Theoretical Training y
Hours teaching ) / Practical course
(lectures) Tutorial Lab
Introduction to Literature
S LO1
1 Poetry and Short Stories 2 2 0 0
5 The Necklace by Guy de 2 5 0 0 LO3
Maupassant
3 Nice Girl by Sherwood 5 5 0 0 Lo4
Anderson
4 | Anton Chekov’s Small Fry. 2 2 0 0 LO1
Earnest Hemingway’s The Old
: LO2&LO7
> Man at the Bridge 2 2 0 0 02&L0
5 Vendetta by Guy de 2 9 0 0 LO28LO5
Maupassant
7 Revision and Mid Exam
8 Sir Walter Raleigh’s poems 2 2 0 0 LO3,
gh'sp . LO4&L 05
9 | Shakespeare’s Poems 2 2 0 0 LO6
: ’
10 Christopher Marlowe’s 2 5 0 0 LO5&L 06
Poems
11 Suppler_nentary Material 5 5 0 0 LO6
and Quiz
12 Suppler_nentary Material 2 5 0 0 LOS
and Quiz
13 | Presentations 2 2 0 0 LO7
14 Final Exam.
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5- Methods of students’ assessment:

Assessment Percentage
No. Assessment Methods * Timing LS of
(Week Scores total course
Number) Marks
1 | QUIZ 1 written (Semester work) 4 10 10%
2 | QUIZ 2 written (Semester work) 11 10 10%
3 | Midterm exam 7 20 20 %
4 | Final Written Exam 15 40 40 %
5 | Assignments (Report &Sheet) 10,12 20 20%

6- Learning Resources and Supportive Facilities *

. . "English Literature”; HTI; Available
The main (essential) reference Hard copy
(must be written in full according to ilabl P . handed
the scientific documentation method) Available Presentation (handed to
students’ part by part).
1- History of English Literature by
Edward Albert. London: Routledge,
2019.
Learning 2- Arabic Literatl_Jre in T!’ansl_atlgn.
resources Cairo: The American University in
iro, 2022.
S((?igg::(i?i’(: Other References Cairo, 20
EOEEES, 3-The Complete Works of William
S8 Shakespeare. London: Canterbury
Classics, 2023.
4- The Norton Anthology of World
Literature. London: Norton, 2023.
Electronic Sources . .
(s T e AR https://englishworld.com/
Learning Platforms M .
(L (e e seien) EKB - Microsoft office
:fs:c?ﬁt(i){ets:v; Devices/Instruments Ir\|0<z[§1book and data show equipped lecture
equipment Supplies Teaching aids and computers.
teafcohrin Notebook and data show equipped lecture
and d Other (to be mentioned) room.
learning *
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Course Coordinator

Program Coordinator

Name Dr. Mai Abouzaid Prof. Ahmed Abd El-Gafar
. ' 7
Signature Mei Mownaid J% )
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The Higher Technological Institute (HTI) — 10t of Ramadan City

é:"«‘} o %
Department of Basic Sciences ”&j‘? o4
Course Specification
Course name: Trade Law Course Code: HUM 203
Department participating in delivery of the course Basic Sciences
1. Basic information:
Academic level at
Course Type Elective which the course SENIOR 2
is taught
Term/ oct. 2025/2026 Credit Hours: 2
Academic year
Contact Hours | Lecture: 2 Tutorial: 0 Lab.: 0 Total 2
Pre-Requisite
Academic standards NARS 2018
Bylaw Approval 2016
Course Coordinator
Course Specification Approval Date 7/26/2025
Course Specification Approval

The division council minute of department

2. Course Overview (Brief summary of scientific content):

Kinds of contracts, contract constituents, contract administration, the limitations as imposed by
law, disputes, claims, arbitration, the legal variables encountered in business and commercial
transactions.

3. Course Learning Outcomes CLOS :

Matrix of course learning outcomes CLOs with program outcomes POs (NARS/ARS).
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Program Outcomes (NARS/ARS)
(according to the matrix in the program Course Learning Outcomes
specs)
(A7,A8,A10) Upon completlon of the cour.se, the student
will be able to:
Code Text Code Text
Assess issues of the latest knowledge
. - about the concepts, characteristics,
Function efficiently as an LO1 P
L and types of contracts, contract
A7 individual and as a member of constituents
multi-disciplinary and multi- Explain the main principle of Role of
cultural teams. ;
LO2 contracts: concept, attributes, and
principles
Elucidate the main principal
LO3 Dynamic nature of contract
Communicate effectively — administration,
graphically, verbally and in writing : - P
A8 e e e Loa C_:Ia_rlf){ the main principal-of
using contemporary tools. limitations as imposed by law,
Design the , the legal variables
LO5 : i
encountered in business
Solving problems related to
LO6 commercial transactions.
Evaluating search results, the
LO7 —re .
limitations as imposed by law,
Acquire and apply new knowledge; Describe the main concepts of the
A10 f‘:;rﬂgt'ce il Ll @iy ) iy Lo8 basics of the legal variables
strategies. encountel_red in busm_ess and
commercial transactions.
LO9 Working in a team group
Presentation techniques in
LO10 performance and dealing with
others and outside the organization

Course Teaching and Learning Methods:

Page 2 of 5




Direct Information
Instructio Indirect Instruction Technology-
Assisted Learning
(@)
I £ £ | § o | g
o (@] c = = = @© c
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4 s |[E|=-|3S|2[8|el=s|d |8 |2 |8 |5 |®
s |le s |8 |d a8 (5|22 ([5]|5 |3
= ~ N [} © o3 =) - b = S
S lz 2|88 |22l |=|8 |28 |e|2 |2 |0
s |8 |s|]o|§ |5 |B |2 s |3 |8 |s |uw|=E
S |o |2 s | g - > 1a |28 <
o o
Course Schedule:
Expected number of the
Week Scientific content of the course V‘\I/'otzll _ Learning Hours LOZ b
No. (Course Topics) €KY | Theoretical Training coverea by
g Tutorial / Practical
(lectures) Lab
Fundamental of definition
1 concepts, characterlsfucs ) ) 0 0 LOS
Trade Law- Dynamic nature
and Kinds of contracts
2 | Continued... 2 2 0 0 LO4
Concepts and requirement of
3 contract constituents, - ) ) 0 0 L3
concepts and requirement of
contract administration
4 | Continued 2 2 0 0 LO4
Cooperative and competitive
5 | negotiations- how to use the 2 2 0 0 LO2&LO7
limitations as imposed by law
6 | Continued... 2 2 0 0 LO2&L05
7 Revision and Mid Exam

Page 3 of 5




Good preparation of disputes,

3 claims- the legal variables - 5 ) 0 0 LO3,
the legal variables LO4&L 05
encountered in business

9 | Continued... 2 2 0 0 LO6
Commercial transactions- the

10 | legal variables encountered in 2 2 0 0 LO5&L06
commercial transactions

11 | Continued... 2 2 0 0 LO5
The limitations as imposed

12 | by, disputes, claims, 2 2 0 0 LO6
arbitration

13 Suppler_nentary materials 5 5 0 0 LO?
and Quiz

14 Final Exam.

5- Methods of students’ assessment:
Assessment Percentage
= Timing Marks/ of
No. Assessment Methods

(Week Scores total course

Number) Marks

1 | QUIZ 1 written (Semester work) 4 10 10%

2 | QUIZ 2 written (Semester work) 11 10 10%

3 Midterm exam 7 20 20 %

4 Final Written Exam 15 40 40 %

5 | Assignments (Report &Sheet) 10,12 20 20%

6- Learning Resources and Supportive Facilities *

The main (essential) reference | a\qilahle Presentation (handed to students’
(must be written in full according to b
Learning the scientific documentation method) part by part).
resources ST 2 581 43 i) A Luall"-Can gy ay S de dana
(books, er References 2021, A jal
rzf;regr:::f:acs Electronic Sources https://www.edx.org/learn/business-
etc.) * ’ (Links must be added) administration
' Learning Platforms . .
(Links must be added) EKB - Microsoft office
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https://www.edx.org/learn/business-administration
https://www.edx.org/learn/business-administration

Supportive . Notebook and data show equipped lecture
facilities & Devices/Instruments FOOM.
equipment Supplies Teaching aids and computers.
for Skill Labs/ Simulators
teaching -
d _ Notebook and data show equipped lecture
an Other (to be mentioned) room
learning * oom.
Course Coordinator Program Coordinator
Name Prof. Ahmed Abd El-Gafar
. ' (7
Signature J% )
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The Higher Technological Institute (HTI) — 10t of Ramadan City

Department of Basic Sciences

Course Specification

Course name: Entrepreneurship

Course Code: HUM 206

Department participating in delivery of the course

Basic Sciences

1. Basic information:

Academic level at

Course Type Elective which the course SENIOR 2
is taught
AcadTE‘ar;Ez/year Oct. 2025/2026 Credit Hours: 2
Contact Hours | Lecture: 2 Tutorial: 0 Lab.: 0 Total 2
Pre-Requisite
Academic standards NARS 2018
Bylaw Approval 2016
Course Coordinator
Course Specification Approval Date 7/26/2025

Course Specification Approval

The division council minute of department

2. Course Overview (Brief summary of scientific content):

Preparation of students to consider his own small business project: Introduction to
entrepreneurship, Definition of different project scales, characteristics of small project,
planning of small project, small project organization, small project control, performance

evaluation. Application course project

3. Course Learning Outcomes CLOS :

Matrix of course learning outcomes CLOs with program outcomes POs (NARS/ARS).
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Program Outcomes (NARS/ARS)
(according to the matrix in the program
specs)

Course Learning Outcomes

(A6,A8,A10)

Upon completion of the course, the student

will be able to:

Code Text

Code

Text

Plan, supervise and monitor

A6 | projects, taking into
consideration other trades
requirements.

implementation of engineering

LO1

Evaluate the financing a business;
costs and pricing, accounting;
bookkeeping, and financial
reporting; the role of the
government in business; regulations,
and laws; working with others; and
successfully managing employees.

LO2

Working in a team group.

Communicate effectively —
graphically, verbally and in
A8 | writing — with a range of
audiences

using contemporary tools.

LO3

Describe the basics of planning and
launching a business

LO4

Recognize the real-life tools for
entrepreneurs, characteristics of
successful entrepreneurs, pros, and
cons of self-employment, and how to
attract investors and manage
expenses.

LO5

Learn how to generate business
ideas; create a business plan,
mission, and vision; and promote
and market a company.

Acquire and apply new
knowledge; and practice self,
lifelong and other learning
strategies..

A10

LOG6

Exploring factors of business
success and failure, core business
concepts, economic systems,
competition, production, and the
global economy.

LO7

Apply the skills and key business
concepts students need to know to
plan and launch a business.

LO8

Discovering the setting personal
visions and goals, sales stages,
opportunities, and strategies,
planning and budgeting, and
interpersonal communication in the

workplace

LO9

Maintain the high ethical standards
of business work.

LO10

Explain the gained knowledge orally.
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Course Teaching and Learning Methods:

Direct Information
Instructio Indirect Instruction Technology-
n Assisted Learning
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Course Schedule:
Expected number of the
Week Scientific content of the course V-\;é);ﬁ: . Learning Hou.rs. erofj b
No. (Course Topics) Y| Theoretical Training coversc oy
kiours teaching . / Practical course
Tutorial
(lectures) Lab
The Role of the Entrepreneur:
1 Lealtn about_prc_)ducts and N 2 5 0 0 LO5
services, capitalism, competition,
and entrepreneurship.
Entrepreneurship as a Career:
Learn about reasons for
2 entrepreneurship, self- 2 2 0 0 LO9
employment, and entrepreneurial
characteristics.
Economic Principles: Learn about
gross and net profit, types of
3 competition, factors of 2 2 0 0 LO1
production, scarcity, and the Law
of Supply and Demand.
Production and Delivery: Learn
about fields of business activity,
4 consumer goods, services, 2 2 0 0 LO4
distribution, economic utility,
economies and diseconomies of
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scale, market saturation, and the
product life cycle.

Small Business Basics: Learn
about parts of a business, factors
that contribute to success and
failure, business ethics, and
conflicts of interest

LO2&LO7

Business Ideas and Opportunities:
Learn about business ideas, the
role of small business in the global
economy, and the importance of
matching a business idea with the
entrepreneur’s personality and

ability.

LO2&LO5

Revision and Mid Exam

Defining Your Business: Learn
about business plans, mission and
vision, and reasons to focus
products and services.

LO3,
LO4&LO5

Business Organization: Learn
about legal forms of business
ownership, franchising, DBA
names, trademarks,
licenses/permits, taxes, organizing
a business, records, and inventory
control.

LO6

10

Marketing Basics: Learn about
brand image factors, marketing
messages, the five Ps of the
marketing mix, and market
research.

LOS&LO6

11

Promoting Your Company: Learn
about promotional methods,
advertising media’s strengths and
weaknesses, and marketing plan
components. ldentify features and
benefits. Use emotions, desires,
fears, and needs in advertising.

LO5

12

Sales: Learn about the principles
of selling, the stages of selling,
selling opportunities, and sales
strategies.

LO6

13

Presentations

LO6

14

Final Exam.
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5- Methods of students’ assessment:

Assessment Percentage
No. Assessment Methods * Timing LS of
(Week Scores total course
Number) Marks
1 | QUIZ 1 written (Semester work) 4 10 10%
2 | QUIZ 2 written (Semester work) 11 10 10%
3 | Midterm exam 7 20 20 %
4 | Final Written Exam 15 40 40 %
5 | Assignments (Report &Sheet) 10,12 20 20%

6- Learning Resources and Supportive Facilities *

The main (essential)
reference
(must be written in full
according to the Available Presentation (handed to students’ part by part).
scientific
documentation
method)
_ 1-Eamonn Butler; “An Introduction to Entrepreneurship”;
Learning other Ref 2020, London Publishing Partnership
resources ef REIETences | 2 Teresa Chahine; Introduction to Social Entrepreneurship;
(books,
B 2021, CRC Press
references, e https://www.oreilly.com/library/view/financial-
etc.) * _ accounting-in/9780470635292/ch03sec3.html
Blecireile selites e  https://www.coursera.org/learn/financial-
(Links must be accountin
added) accounting
e https://open.umn.edu/opentextbooks/textbooks/640
i
Learning Platforms
(Links must be EKB - Microsoft office
added)
Supportive | pevices/Iinstruments | Notebook and data show equipped lecture room.
facilities & Supplies Teaching aids and computers.
equipment .
for S_klII Labs/
teachin Simulators
and g Other (to be Notebook and data show equipped lecture room.
learning * mentioned)
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http://library.lol/main/5CE3FF3087EF789BE0B7C3FE53328CC3
http://library.lol/main/C295A74D04D19A78080EA33CED549AB7
https://englishworld.com/
https://englishworld.com/
https://englishworld.com/
https://www.coursera.org/learn/financial-accounting
https://www.coursera.org/learn/financial-accounting
https://open.umn.edu/opentextbooks/textbooks/640
https://englishworld.com/

Course Coordinator

Program Coordinator

Name Prof. Ahmed Abd El-Gafar
. ' 7
Signature J% )
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The Higher Technological Institute (HTI) — 10t of Ramadan City

Department of Basic Science

o

& A %,
Sr Z
Fa s
N & 3

Course Specification

Course name : Scientific Thinking

Course Code: HUM 207

Department participating in delivery of the course

Basic Science

1. Basic information:

Academic level at
Course Type Elective which the course SENIOR 2
is taught
Terr_n/ Oct. 2025/2026 Credit Hours: 2
Academic year
Contact Hours | Lecture: 2 Tutorial: 0 Lab.: 0 Total 2
Pre-Requisite
Academic standards NARS 2018
Bylaw Approval 2016

Course Coordinator

Dr./ Mustafa Muhammad Fadel

Course Specification Approval Date

7126/2025

Course Specification Approval

The division council minute of department

2. Course Overview (Brief summary of scientific content):

The course trains students to think logically and critically and helps them to adapt and

integrate in an academic environment. The student is familiarized with methods of

researching and accessing information through the library or the Internet and is trained

to assess the content and sources of information, reporting, and citing scientific literature,
and how to maintain high ethical standards.
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3. Course Learning Outcomes CLOS :

Matrix of course learning outcomes CLOs with program outcomes POs (NARS/ARS).

Program Outcomes (NARS/ARS)
(according to the matrix in the program Course Learning Outcomes
specs)
(AL, A4,A5,A7,A8) Upon completion of the course, the student
o T will be able to:
Code Text Code Text
. Identify the main steps of logically
::c(j)frr]]tllfgi ];cr’]"?:;g:?r'] and solve Lol and critically scientific thinking.
robrl)ems bga I ir? LO 2 Formulate the principal methods of
Al Engineeringyfu%%gmegntals researching and accessing
eefie soEnes Al ’ Rationalize the logic scientific
mathematics, LO 3 | thinking and unlogic scientific
' thinking.
Utili Utilize the principal methods of
t'h'zel coptemp(()jrary ‘ . LO 4 researching and accessing information
technologies, codes of practice through the library.
and standards, quality - -
A4 | guidelines, health and safety LO5 E_valuate the enV|ror_1m§ntaI Issues, and
requirements, environmental risk management principles.
issues, and risk management Assess the standard rules of
princibles LO6 researching and its quality guidelines
' for health and safety requirements.
. . Implement scientific reports depending on the
A Prgcucehrezear?h teChmqu.eS LO7 scientific foundations of his study.
o || m_etho S0 Investllgatlc_)n LO S8 Control the time planning and team
as an inherent part of learning. integration.
Function efficiently as an LO 9 Transfer the gained knowledge orally,
A7 | individual and as a member of written, and graphically.
multi-disciplinary and multi- Lo 10 | Acquire the ability to self-learn in engineering
cultural teams. applications related to scientific thinking.
LO 1 Obtain the steps of logically and
Communicate effectivel critically scientific thinking.
ohically. verballv an dyi; acquaint the methods of researching
AS 8vri[t3ing —3/\/1ith 3 ran)g/;e of LO 2 and accessing information through the
audiences using contemporary library or the Internet.
tools assess the content and sources of
' LO 3 information, reporting, and citing
scientific literature

4. Course Teaching and Learning Methods:
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Direct Information
Instructio Indirect Instruction Technology-

n Assisted Learning
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Course Schedule:

Expected number of the Learning
Total Hours s
Week Scientific content of the course Weekl _ — covered
No. (Course Topics) v Y| Theoretical Training by
ours teaching Tutorial / Practical course
(lectures) utoria Lab
The main steps of logically
1 | and critically scientific 2 2 0 0 LO 1,5
thinking
Factors that affect scientific
5 and innovative thlnkl_ng, 5 9 0 0 LO19
such as the surrounding
environment.
The principal methods of
researching and accessing
. . LO15
3 information through the 2 2 0 0
library.
The techniques of
4 | researching through the 2 2 0 0 LO15
Internet.
Evaluating the information
5 and results with academic 2 2 0 0 LO5,6
environment research.
The methods of
5 presentations to s_h_ow the 5 9 0 0 LO 6.7
findings of scientific
research
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7 Revision and Mid Exam
3 S_C|e_nt|f|c analy5|_s and 9 9 LO 2
linking between variables
9 Suggest_ scientific solutions 5 9 LO 3.10
to practical problems
levels of thinking and
e . LO 4
10 scientific thinking techniques 2 2 °
11 Et_hlcgl_ standards of 5 9 LO8.9
scientific research.
The impact of innovative
12 thlnkl_ng on management in 5 2 LOS
organizations and change
management
13 Final Exam.
5- Methods of students’ assessment:
Assessment Percentage
No. Assessment Methods * Timing LRy el
(Week Scores total course
Number) Marks
1 Exam 1 written (Semester work) 10 10 %
2 Exam 2 written (Semester work) 10 10 %
3 | Midterm exam 20 20 %
4 | Final Written Exam 40 40 %
5 | Final Oral Exam 10 10 %
6 Assignments / Project /Portfolio/ Logbook 10 10 %

6- Learning Resources and Supportive Facilities *

. The main
Learning (essential)
resources reference
books, [ [ . .

S é ientific fu(IT;J(iE (l)) r?j |Vr\1/ g t;tsr:r:g Available Presentation (handed to students’ part by part).
references, scientific
etc.) * documentation
method)
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Other References

o Michael E Gorman; “Scientific and Technological Thinking” 2005 by Lawrence Erlbaum
Associates

¢ Richard Paul, Linda Elder: The Miniature Guide to Scientific Thinking; 2023

Electronic Sources
(Links must be
added)

e https://www.youtube.com/watch?v=pOb jKqy s0&ab channel=Flippin%27ScienceVideos
e https://study.com/learn/lesson/scientific-thinking-process-examples.html

Learning Platforms
(Links must be
added)

EKB - Microsoft office

Devices/Instruments

Supportive Supplies
facilities & )
equipment Electronic Programs
for teaching Skill Labs/
and learning Simulators X
Virtual Labs X
Other (to be X
mentioned)
Course Coordinator Program Coordinator
Name Dr./ Mustafa Muhammad Fadel PROF. Ahmed Abdel Ghafar

Signature

Mistigl Mikmomaed Fockt A 2d )
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https://libgen.is/search.php?req=Michael+E++Gorman&column=author
https://libgen.is/book/index.php?md5=0D8E8E074F5DCCB0BB596005E83DA495
https://www.youtube.com/watch?v=pOb_jKqy_s0&ab_channel=Flippin%27ScienceVideos
https://study.com/learn/lesson/scientific-thinking-process-examples.html

The Higher Technological Institute (HTI) — 10t of Ramadan City

olog/,
£cNN01%00c,,

Department of Basic Sciences

Course Specification

Course name:

Business Administration

Course Code: HUM 208

Department participating in delivery of the course

Basic Sciences

1. Basic information:

Academic level at
Course Type Elective which the course SENIOR 2
is taught
Term/ oct. 2025/2026 Credit Hours: 2
Academic year
Contact Hours | Lecture: 2 Tutorial: 0 Lab.: 0 Total 2
Pre-Requisite
Academic standards NARS 2018
Bylaw Approval 2016
Course Coordinator
Course Specification Approval Date 7/26/2025

Course Specification Approval

The division council minute of department

2. Course Overview (Brief summary of scientific content):

Nature, scope, importance & characteristics of business administration, development of the managerial
thought, business external & internal environments, types of institutions, the managerial process. Functions
of management: planning: planning concepts & importance, types of plans, characteristics & contents of the
plan, planning stages, budgeting for planning. Organization: organization concepts & importance,
characteristics of good & effective organization, types of organization structures, centralization &
decentralization, span of supervision, delegation of authority, integration among the different units in the
organization. Direction & supervision: Motivation, communications leadership & its different types.
Control: concept & importance of control, control steps, objectives, actual performance, the deviation,
reasons of the deviation, the corrective actions, types of control, internal & external control. Decision -
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Making: Types of administrative decisions, decision -making process & steps, importance of information of
decision making. Major functions in different companies: production, marketing, finance, human resources.

3. Course Learning Outcomes CLOS :

Matrix of course learning outcomes CLOs with program outcomes POs (NARS/ARS).

Program Outcomes (NARS/ARS)
(according to the matrix in the program Course Learning Outcomes
specs)

Upon completion of the course, the student

(A7,A8,A10) will be able to:

Code Text Code Text

Function efficiently as an LO1 Describe the main steps of strategic plans
g using marketing information
A7 individual and as a member of . .

s o . Understand the role of information
multi-disciplinary and multi- LO2 technology systems (IT) in supporting
cultural teams. business operations..

Elucidate the principal of Functions of
management: planning: planning concepts
LO3 & importance, types of plans,
characteristics & contents of the plan,
planning stages, budgeting for planning.
Explicate the fundamentals of organization
Communicate effectively — work: organization concepts & importance,
graphically, verbally and in writing characteristics of good & effective

— with a range of audiences LO4 organization, types of organization

using contemporary tools. structures, centralization &
decentralization, span of supervision,
delegation of authority, integration among
the different units in the organization.
Evaluating between Direction &

LO5 supervision: Motivation, communications
leadership & its different types.

Assess the Control: concept & importance
of control, control steps, objectives, actual
LO6 performance, the deviation, reasons of the
deviation, the corrective actions, types of
control, internal & external control.
Evaluate the decision Making: Types of
administrative decisions, decision -making
process & steps, importance of information
of decision making.

Identify the major functions in different
LO8 companies: production, marketing, finance,
human resources.

Maintain the high ethical standards of
business work.

LO10 Explain the gained knowledge orally.

A8

Acquire and apply new knowledge;
and practice self, lifelong and other | LO7
learning

strategies..

A10

LO9
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Course Teaching and Learning Methods:

Direct Information
Instructio Indirect Instruction Technology-
n Assisted Learning
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Course Schedule:
Expected number of the
Week Scientific content of the course V}-Otﬁ: _ Learning Hours LOZ b
No. (Course Topics) €eKlY | Theoretical Training govered by
Hours teaching E—— T Practical course
(lectures) utoria Lab
1 An overview of the 5 5 0 LOS
administrative process.
5 The nature o_f th_e projects 5 ) 0 LO9
and their objectives
An overview of management
3 | functions and facility 2 2 0 LO1
functions.
4 Factors affecting the N 5 5 0 Lo4
performance of the facility.
5 | Planning function 2 2 0 LO2&LO7
6 | Regulation function 2 2 0 LO2&LO5
7 Revision and Mid Exam
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. . . LOS3,
8 Orientation function 2 2 0 0 LO4RLO5
9 Control function. 2 2 0 0 LO6
Management levels and
10 | skills required for each 2 2 0 0 LO5&L06
level.
11 Admlnlst_ratl_ve 5 5 0 0 LOS
communication process.
12 Supplementary materials and 2 2 0 0 LOG
Quiz
13 Presentations 2 2 0 0 LO6
14 Final Exam.
5- Methods of students’ assessment:
Assessment Percentage
Aerf Mark f
No. Assessment Methods * Timing arks/ 0
(Week Scores total course
Number) Marks
1 | QUIZ 1 written (Semester work) 4 10 10%
2 | QUIZ 2 written (Semester work) 11 10 10%
3 Midterm exam 7 20 20 %
4 Final Written Exam 15 40 40 %
5 | Assignments (Report &Sheet) 10,12 20 20%

6- Learning Resources and Supportive Facilities *

The main (essential) reference
(must be written in full according to
the scientific documentation method)

Available Presentation (handed to students’
part by part).

1-Mohamed Abdallah Abd El Rehim,

Learning Fundamental of Management &
resources Organization, Cairo University.2022

(books, Other References 2-El Desouky Hamed Abou Zeid, the
scientific Scientific Fundamentals of Management,
ref:{gr;‘ies’ Cairo University.2022

Electronic Sources
(Links must be added)

e https://www.ecpi.edu/blog/what-is-

business-administration-all-about

https://www.edx.org/learn/business-
administration
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https://www.ecpi.edu/blog/what-is-business-administration-all-about
https://www.ecpi.edu/blog/what-is-business-administration-all-about
https://www.edx.org/learn/business-administration
https://www.edx.org/learn/business-administration

Learning Platforms . .

L@ s 50 AciEd) EKB - Microsoft office
fs;cpi)ﬁg;tslv; ST Ir\lo(;trei]book and data show equipped lecture
equipment Supplies Teaching aids and computers.

el Skill Labs/ Simulators
teaching -
d _ Notebook and data show equipped lecture
an Other (to be mentioned) room
learning * :
Course Coordinator Program Coordinator
Name Prof. Ahmed Abd El-Gafar
) ' (7
Signature J% )
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Higher Technological Institute (HTI) — 10t of Ramadan City

Course Specification

1. Basic information:

Course Title (according to the bylaw):

Thermo Fluid Lab for

Mechatronics

Course Code (according to the bylaw):

MEC 272

Department/s that participated in the
teaching:

Mechanical Engineering

. . Other
Total number of credit hours of the course: Theoretical | Practical (specify) Total
(according to the bylaw)
3 3
Course Type: Compulsory
The level to which the course was SENIOR 2

introduced:

Academic Program:

Mechatronics Engineering

Institute:

Higher Technological Institute

Name of Course Coordinator:

Dr. Ahmed Shabban

Course Specification Approval
(Attach the decision/minutes of the department
/committee/council ....)

The division council minute of department

Course Specification Approval Date:

8/12/2025

2. Course Overview (Brief summary of scientific content):

Safety Instructions -Introduction and types of fluid meters, velocity measurements, flow rate

measurements. Types of tests and measuring instruments in ICE. Ignition timing measurements,

compression pressure test. Exhaust gas analysis, engine analyzer. Refrigeration cycle,

performance, coefficient of performance. Air conditioning systems, Performance, coefficient of

performance.
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3. Course Learning Outcomes CLOS :

Matrix of course learning outcomes CLOs with program outcomes POs (ARS).

Program Outcomes (ARS)
(according to the matrix in the program

Course Learning Outcomes

Instrumentation, Control
Theory and Systems,
Mechanical Design and
Analysis, Dynamics and
Vibrations.

specs)
Upon completion of the course, the student will
be able to:
Code Text Code Text

Develop and conduct Conduct experiments related to fluid
appropriate experimentation LO1 mechanics, including pressure,
and/or simulation, analyze velocity, and flow rate measurements.
and interpret data, assess and

A2 | evaluate findings, and use Design and conducting experiments
statistical analyses and LO2 gl n ¢ g exp f
objective engineering to evaluate the performance of pumps
judgment to draw and turbines.
conclusions.
Utilize contemporary
technologies, codes of
practice and standards, Apply health, safety, and

A4 | quality guidelines, health and LO3 environmental rules during laboratory
safety requirements, experiments.
environmental issues and risk
management principles.
Model, analyze and design Analyze the performance of a
physical systems applicable refrigeration cycle by applying
to the specific discipline by LO4 concepts of thermodynamics, heat
applying the concepts of: transfer, and fluid mechanics.
Thermodynamics, Heat
Transfer, Fluid Mechanics,

B1 solid Mechanics, Material
Processing, Material Analyze the performance of internal
Properties, Measurements, LOS combustion engines (ICE) by applying

concepts of thermodynamics, heat
transfer, and fluid mechanics.
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4. Course Teaching and Learning Methods:

Direct Information
Instructio Indirect Instruction Technology-
n Assisted Learning
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Course Schedule:
Expected number of the Learning Hours
Total
Week Scientific content of the course Weekl :
No. (Course Topics) H?)eurz Theorﬁ_tlcal Training oth
(tleei(t:u:,gg) Tutorial /Prfggcal ther
1 Introduction to the laboratory: 3 B B 3 )
Health and safety instructions.
5 Experiment of hydrostatic 3 B B 3 -
pressure force
Experiment  of  pressure -
3 o 3 -- - 3
measurement and calibration
Experiment of  Extended -
4 . 3 - -- 3
surface area (Fins).
Experiment of tubular Heat -
5 3 -- -- 3
Exchanger.
5 Experiment of the plunger 3 B B 3 -
Pump.
7 Revision and Mid Exam
Revision for part 1. (Mini -
8 : 3 -- -- 3
Project)
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9 Experiment of the gear Pump. 3 -- -- 3

10 Ex_perlment of refrigeration 3 . . 3
unit.

11 Ex'perlment of refrigeration 3 . . 3
unit.
Experiment  of internal

121 combustion Engine 3 B B 3
Experiment  of internal

13| combustion Engine 3 B B 3

14 Rev_|5|on for part 2. (Mini 3 B B
Project)

15,16 Final Exam.

5- Methods of students’ assessment:

Assessment Percentage
- Timing Marks/ of
No. Assessment Methods
(Week Scores total course
Number) Marks
1 | Exam 1 written (Semester work) 11 10 10%
2 Midterm exam 7 30 30 %
4 Final Written Exam 15, 16 30 30 %
7 Assignments / Project /Portfolio/ Logbook | Through 30 30 %
semester

6- Learning Resources and Supportive Facilities *

Learning
resources
(books,
scientific
references,
etc.) *

The main (essential) reference
(must be written in full according to
the scientific documentation method)

Yunus A. Cengel, John M. Cimbala and
Afshin J. Ghajar, “Fundamentals of
Thermal-Fluid Sciences” Sixth Edition,
Mcgraw-Hill, New York, 2021.

Other References

Yunus A. Cengel and Michael A. Boles
“THERMODYNAMICS: An Engineering
Approach” McGraw-Hill, New York.,
Eighth Edition, 2015

Course Notes: Available as soft copy on
Microsoft teams

Electronic Sources
(Links must be added)

Learning Platforms
(Links must be added)

EKB - Microsoft office

Devices/Instruments

Data show and laptop
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Supportive Supplies White board
facilities & Electronic Programs Microsoft teams
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Course Specification ke
1. Basic information:
Course Title (according to the bylaw): Fluid Power Control
Course Code (according to the bylaw): MTE 251
Department/s that participated in the
teaching: Mechanical Engineering
. . Other
Total number of credit hours of the course: Theoretical | Practical (specify) Total
(according to the bylaw)
3 1 gt

Course Type: Compulsory
The level to which the course was SENIOR 2

introduced:

Academic Program: Mechatronics Engineering

Institute: Higher Technological Institute

Name of Course Coordinator: Dr. Radwa A. Ghazalla

Course Specification Approval
(Attach the decision/minutes of the department The division council minute of department
/committee/council ....)

Course Specification Approval Date: 8/12/2025

2. Course Overview (Brief summary of scientific content):

Introduction to fluid power. Physical properties of hydraulic fluids. Energy & Power in
Hydraulic systems. Fluid power control systems. Basics of hydraulic flow in pipelines. Source
of hydraulic Power (Pumps). Hydraulic actuators and motors. Valves and other Control
components in hydraulic systems. Hydraulic circuit design and analysis. Introduction to
pneumatic systems. Component, circuits and applications- Fluid logic control systems.

Electrical control for fluid power circuits
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3. Course Learning Outcomes CLOS :

Matrix of course learning outcomes CLOs with program outcomes POs (ARS).

PUEREG DUIETIES (X5 Course Learning Outcomes
(according to the matrix in the program specs)
Upon completion of the course, the
e student will be able to:
Code Text Code Text
Identify the different flow processes
LO1 |in power generation industries by
applying governing equations.
Differentiate  between  common
hydraulic and pneumatic components
Identify, formulate, and solve complex LO2 (pumps, actuators, motors, valves,
Al engineering problems by applying etc.), including their uses, symbols,
engineering fundamentals, basic science and performance characteristics.
and mathematics.
Apply  the  fundamentals  of
mathematics, science, and
LO3 | engineering to solve problems related
to fluid power and energy systems.
Integrate a wide range of analytical tools Analyze engineering problems using
, techniques , equipment , and software modern techniques, skills, and tools
D1 | pacakage to design and develop | LO4 | necessary for professional
mechatronics systems engineering practice.
Deson, macel and_svyze an| |09 P e
electrical/electronic/digital/mechatronics fluid ireuit P | q
D2 |system or component for a specific| LO5 | |0 POWET CIFCUIlS commonty use
application; and identify the tools in industrial applications.
required to optimize this design

4. Course Teaching and Learning Methods:
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Direct Information
Instructio Indirect Instruction Technology-
n Assisted Learning
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Course Schedule:
Total Expected number of the Learning Hours
Week Scientific content of the course Week :
No. (Course Topics) Hee Y | Theoretical Training
ours teaching Tutorial | /Practical Other
(lectures) Lab
Introduction to fluid power;
History, applications,
1 | advantages and limitations; 4 1 2 1 -
General components of fluid
power systems
2 Physical properties of 4 1 9 1 -
hydraulic fluids;
Introduction to  hydraulic -
3 | systems design; Energy and 4 1 2 1
power in hydraulic systems;
4 Frictional losses in h;_/dra_ullc 4 1 5 1 -
pipelines
5 Hydraulic Pumps; pumping 4 1 9 1 -
theory, gear
Hydraulic Pumps; vane, and -
5 piston  pumps; pump 4 5 5 0
specifications, performance
and selection;+ Quiz
7 Revision and Mid Exam
3 Hydraulic Cylinders, Motors, 4 1 5 1 -
and Rotary Actuators.
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Control Components: -
directional control valves,

9 pressure control valves, flow 1 2 1
control valves, servo valves,
proportional valves
circuit components: -
reservoirs, accumulators,

10 | conductors and  fittings; 1 2 1
Hydraulic fluids,
contamination and filtration

11 Hydral_Jllc circuit design and 1 9 1 -
analysis

12 Hydrat_Jllc circuit design and 5 5 0 -
analysis + Quiz
Simulation for circuits and -

13 | discussion  for  practical 1 0 3
scenarios

14 | Revision for part 1 and 2 2 2 0

15,16 Final Exam.

5- Methods of students’ assessment:

Assessment Percentage
o Timing MarkS/ of
No. Assessment Methods
(Week Scores total course
Number) Marks
1 | Exam 1 written (Semester work) 6 10 10%
2 | Exam 2 written (Semester work) 12 10 10%
3 Midterm exam 7 20 20 %
4 | Final Written Exam 15, 16 40 40 %
6 Oral Discussions during the lectures Through out 10 10%
(participating) the semesster
7 Assignments / Project /Portfolio/ Logbook 14 10 10%

6- Learning Resources and Supportive Facilities *

Leaming | (mist be wrten in fall according to | AntonY Esposito “Fluid Power with
resources | the scientific documentation method) Applications”; 7th Edition,2020
(a9l &) James A. Sullivan and David M.
SEIEMIIE other Ref Mazurek, "Fluid Power: Theory and
refe;em,;es, ther References Applications", 6th Edition, Cengage
etc.) Learning, 2022
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Rory S. McLaren, "Hydraulics and
Pneumatics: A Technician's and Engineer's
Guide", 3rd Edition, Elsevier, 2021.

Electronic Sources
(Links must be added)

Festo Didactic — Fluid Power Training
Resources
https://www.festo-didactic.com/int-

en/learning-systems/hydraulics

Hydraulics & Pneumatics Magazine
(Articles & Case Studies)
https://www.hydraulicspneumatics.com

Learning Platforms
(Links must be added)

EKB - Microsoft office

Supportive Devices/Instruments Lab tops
facilities & Supplies non
equipment . Automation Studio and Festo (Fluid
for Electronic Programs Sim)
teaching Skill Labs/ Simulators Mechatronics Actuator Lab and PLC Lab
and . Virtual Labs non
learning Other (to be mentioned) non
Course Coordinator Program Coordinator
Name Dr. Radwa A. Ghazalla Dr. Ahmed Abdalbadia
Signature Radwa é/»//mfz,u—*?
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https://www.festo-didactic.com/int-en/learning-systems/hydraulics
https://www.festo-didactic.com/int-en/learning-systems/hydraulics
https://www.hydraulicspneumatics.com/

Higher Technological Institute (HTI) — 10t of Ramadan City s,

Course Specification

1. Basic information:

Course Title (according to the bylaw):

Mechatronics & Smart Materials

Course Code (according to the bylaw):

MTE 257

Department/s that participated in the
teaching:

Mechanical Engineering

. Theoretical | Practical Oth?r Total
Total number of credit hours of the course: (specify)
(according to the bylaw)
2 2
Course Type: Compulsory
The level to which the course was SENIOR 1

introduced:

Academic Program:

Mechatronics Engineering

Institute:

Higher Technological Institute

Name of Course Coordinator:

Dr. Hossam Ramadan

Course Specification Approval
(Attach the decision/minutes of the department
/committee/council ....)

The division council minute of department

Course Specification Approval Date:

8/12/2025

2. Course Overview (Brief summary of scientific content):

Selected topics on commonly used special materials, Fundementals of Materials
Engineering, Smart Materials, Shape Memory Materials and Its Applications,
Piezoelectric Materials and Its Applications, Magnetostrictive Materials and Its

Applications.
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3. Course Learning Outcomes CLOS :

Matrix of course learning outcomes CLOs with program outcomes POs (ARS).

Program Outcomes (ARS)
(according to the matrix in the program Course Learning Outcomes
specs)

Upon completion of the course, the student

Al1,A6,B1,B3 will be able to:

Code Text Code Text

Identify, formulate, and
solve complex engineering
problems by applying Identify the key concepts of
Al |engineering fundamentals, LO1 smartness in relation to smart
basic science, and materials and smart systems.

mathematics.

Plan, supervise and
monitor implementation of
engineering projects, taking LO2 Recognize the differences between
into consideration  other various smart material effects.
trades requirements.

A6

Model, analyze and design
physical systems applicable
to the specific discipline by
applying the concepts of:
Thermodynamics, Heat
Transfer, Fluid Mechanics,
solid Mechanics, Material
Processing, Material
Properties, Measurements,
Instrumentation, Control
Theory and Systems,
Mechanical Design and
Analysis, Dynamics and
Vibrations.

Analyze the effects and responses of

B1 LO3 smart materials.

Explain the concept, manufacturing
technologies, properties, types, and
LO4 applications of selected smart
materials.

Select conventional
mechanical equipment
according to the required
performance..

B3
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4. Course Teaching and Learning Methods:

Direct Information
Instructio Indirect Instruction Technology-
n Assisted Learning
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Course Schedule:
Total Expected number of the Learning Hours
Week Scientific content of the course Week :
No. (Course Topics) eekly 1 Theoretical Training
Ao teaching . / Practical Other
(lectures) Tutorial Lab
1 Revision on Fundamentals of 5 1 1
Materials Engineering.
Introduction to Smart
2 Materials. 2 1 1 i i
Shape Memory Materials and
3 o 2 1 1 - -
Its Applications.
Shape Memory Materials and
4 o 2 1 1 - -
Its Applications.
5 Shape Memory Materials and ) 1 1
Its Applications.
5 Piezoelectric Materials and Its 5 1 1
Applications.
7 Revision and Mid Exam
Piezoelectric Materials and Its
8 Anlicati 2 1 1 - -
pplications.
9 Piezoelectric Materials and Its 5 1 1
Applications.
Piezoelectric Materials and Its
10 Applications. 2 1 1 i i
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Magnetostrictive Materials
1) and Its Applications. 2 1 1 i
Magnetostrictive ~ Materials
12 ) and Its Applications. 2 1 1 i
Magnetostrictive Materials and Its
13 Applications. 2 1 1 B
14 | Revision. 2 1 1 -
15,16 Final Exam.
5- Methods of students’ assessment:
Assessment Percentage
imi Mark f
No. Assessment Methods * Timing e °
(Week Scores total course
Number) Marks
1 Exam 1 written (Semester work) 4 10 10%
2 Exam 2 written (Semester work) 11 10 10%
3 | Midterm exam 7 20 20 %
4 | Final Written Exam 15, 16 40 40 %
7 Assignments / Project /Portfolio/ Logbook | According 20 209%
to schedule
6-
7- Learning Resources and Supportive Facilities *
Learning The main (essential) reference JULIE BARKER, FOUNDATIONS OF
resources (must be written in full according to MATERIALS SCIENCE AND
(books the scientific documentation method) ENGINEER,2023
scientific Other References
references ;
J Learning Platforms . .
etc.) * (Links i B added) EKB - Microsoft office
Supportive Devices/Instruments NON
feacu”iltlneqzrﬁ Supplies NON
q f%r Electronic Programs NON
teaching Skill L:tibs/ Simulators NON
and Virtual Labs NON
learning * Other (to be mentioned) NON
Course Coordinator Program Coordinator
Name Dr. Hossam Ramadan Dr. Ahmed Abdalbadia
Signature Hossam Ramadan é/,«,// L i’
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Higher Technological Institute (HTI) — 10t of Ramadan City (,%

Course Specification e

1. Basic information:

Course Title (according to the bylaw): Micro-Mechatronics Systems

Course Code (according to the bylaw): MTE EO7

Department/s that participated in the Mechanical Engineering

teaching:
. . Other

Total number of credit hours of the course: Theoretical | Practical (specify) Total
(according to the bylaw)

4 4
Course Type: Elective
The level to which the course was
introduced: SENIOR 1
Academic Program: Mechanical Engineering
Institute: Higher Technological Institute

Name of Course Coordinator: Dr. Mina Raafat

Course Specification Approval
(Attach the decision/minutes of the department The division council minute of department
/committee/council ....)

Course Specification Approval Date: 8/12/2025

2. Course Overview (Brief summary of scientific content):

Introduction to MMS, Physical background — Manufacturing — Applications - Modern trends.

3. Course Learning Outcomes CLOS :

Matrix of course learning outcomes CLOs with program outcomes POs (ARS).
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Program Outcomes (ARS) :
(according to the matrix in the program specs) ColLise LEe g QUeeim s
Upon completion of the course,
A2,A4,A10,D1,D2 the student will be able to:
Code Text Code Text
Develop and conduct appropriate
experimentation and/or simulation, Conduct simulations of
analyze and interpret data, assess and .
. . ’ . . arameters of  micro-
A2 evaluate findings, and use statistical | LO1 P .
. . . mechatronic components
analyses and objective engineering d svst
judgment to draw conclusions. and systems
- _ Apply modern
Utilize contemporary technologies, codes manufacturing and
of practice and standards, quality fabrication techniques in
A4 gwde_:llnes, heqlth and_ safety LO2 | micro-system design with
requirements, environmental issues and awareness of safetv. qualit
risk management principles and envir‘gn%entzi
considerations
Acquire and apply new knowledge, and Research current trends
A10 practice self, lifelong and other learning LO3 and future technologies in
strategies MMS through independent
learning
Integrate a wide range of analytical tools,
techniques, equipment, and software Use modeling tools for
D1 packages to design and develop| LO4 |simulation of MMS's
mechatronics systems behavior components
Design, model and analyze an
electrical/electronic/digital/mechatronics Design micro-scale
D2 syste_m or componfent for a specific LO5 | sensors/actuators and
application; and identify the tools apolication suitabilit
required to optimize this design PP y

4. Course Teaching and Learning Methods:

Direct
Instructio
n

Indirect Instruction

Information
Technology-
Assisted Learning
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Lectures

Discussion

Field Training
Site Visit

Self-Learning

Discovery Learning

Simulation Programs

Virtual labs

E-Learning

Al in Education
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Course Schedule:

o Total Expected number of the Learning Hours
Week Scientific content of_the course WeeKly [ 71, _ —
No. (Course Topics) Hours eoretical Training
teaching ] / Practical Other
(lectures) Tutorial Lab
Introduction to Micro-
1| Mechatronics Systems 4 2 2 0 )
Fundamentals of Micro-scale -
2 Physics (fluidics, thermal, 4 2 2 0
electrical, mechanical)
Overview of MMS -
3 | Architecture and Components 4 2 2 0
(sensors, actuators, control)
4 MEMS_MaterlaIs and Material 4 9 9 0 -
Properties
MMS Manufacturing -
5 | Techniques: Lithography, 4 2 2 0
Bulk/SOI Micromachining
Micro-Fabrication Case
6 | Studies (Accelerometers, 4 2 2 0
Micro-pumps)
7 Revision and Mid Exam
Integration with Electronics -
8 | (ASIC, SOC, Hybrid 4 2 2 0
Packaging)
System Modeling and -
9 Simulation (e.g. ANSYS, 4 2 2 0
COMSOL, CoventorWare)
Control in Micro-
10 Mec_hatro_n!cs (feedback, 4 2 2 0
nonlinearities, system
response)
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11 Applicati_ons in Biomedical, 4 2 2 0
Automotive, Aerospace
Testing, Reliability,  and -
12 | Performance Evaluation of 4 2 2 0
MMS
Emerging Trends: Soft Micro- -
13 | Robotics, Micro-assembly, Al 4 2 2 0
Integration
14 | Student _ Projects + 4 2 2 0
Presentations
15,16 Final Exam.

5- Methods of students’ assessment:

Assessment Percentage
* Timing MarkS/ Of
No. Assessment Methods
(Week Scores total course
Number) Marks
1 Exam 1 written (Semester work) 4 10 10%
2 Exam 2 written (Semester work) 12 10 10%
3 | Midterm exam 7 20 20 %
4 Final Written Exam 15, 16 40 40 %
7 Assignments / Project /Portfolio/ Logbook 1-13 20 20%0

6- Learning Resources and Supportive Facilities *

. . “Mechatronics: Concepts, Tools,
The main (essential) reference Apblications. and New Trends ”
(must be written in full according to Authgrps Ajay Kl’Jmar Parveen Kumar
i the scientific documentation method o ] ’
rLearnrlng ) Sarita Rathee, Brijesh Kumar(2025)
e(zglékcses “Mechatronics: Fundamentals and
scientifi’c . . Applications™
references Other References Editors: Mizanur Rahman, Farhan
etc.) * ' Mahbub, Rumana Tasnim, Rezwan Us
' Saleheen(2024)
Learning Platforms . .
(Links must be added) EKB - Microsoft office
Supportive Devices/Instruments laptop
facilities & - :
B — Supplies Project components
q f?)r Electronic Programs ANSYS
teaching Skill Labs/ Simulators non
and Virtual Labs non
learning * Other (to be mentioned) non
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Course Coordinator

Program Coordinator

Name

Dr. Mina Raafat

Dr. Ahmed Abd Elbade

Signature

Mina Raafat
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Higher Technological Institute (HTI) — 10t of Ramadan City {,%

Course Specification

1. Basic information:

Course Title (according to the bylaw):

Actuators & drivers

Course Code (according to the bylaw):

MTE EO08

Department/s that participated in the

teaching: Mechanical Engineering
. . Other
Total number of credit hours of the course: Theoretical | Practical (specify) Total
(according to the bylaw)
4 gt
Course Type: Elective
The level hich th r
e level to which the course was SENIOR 2

introduced:

Academic Program:

Mechatronics Engineering

Institute:

Higher Technological Institute

Name of Course Coordinator:

Dr. Ahmed Abu El -FADI

Course Specification Approval
(Attach the decision/minutes of the department
/committee/council ....)

The division council minute of department

Course Specification Approval Date:

8/12/2025

2. Course Overview (Brief summary of scientific content):

Power electronics, electric drives, electrical models, dimensioning,
pneumatic & hydraulic actuators, sensors & circuits, control design, circuit
diagram design, thermal initiated actuators, piezoelectric actuators, micro

actuators.
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3. Course Learning Outcomes CLOS :

Matrix of course learning outcomes CLOs with program outcomes POs (ARS).

.Program Ou'tc.omes (RS Course Learning Outcomes
(according to the matrix in the program specs)
Upon completion of the course, the
A DIZBENBE, student will be able to:

Code Text Code Text
Ider_ltify,_formulatt()el, and stc))lve con:p_lex Identify power electronics
engineering problems by applying . .

ot engineering fundamentals, basic science, LO1 eIeme_nts, electric  drives, and
and mathematics. electrical models.
Apply engineering design processes to . .
produce cost-effective solutions that | LO2 Design and sele_c tlon_ of SENSors
meet specified needs with consideration and accompanying circuitry.
A3 for global, cultural, social, economic,
environmental, ethical, and other aspects .
as appropriate to the discipline and | LO3 Carry out designs of sensors and
within the principles and contexts of actuators.
sustainable design and development.
Design, model and analyze an
electrical/electronic/digital/mechatronics Analyze the electrical, hydraulic
D2 | system or component for a specific| LO4 q tic act t, ’
application; and identify the tools and pneumatic actuators.
required to optimize this design
Plan, manage, and implement designs of
mechatronics systems, subsystems,
D3 modules, and machine elements based on LO5 Model of the thermal,
traditional and contemporary piezoelectric, and micro-actuators
technological, professional, and
computer-aided tools.
Estimate and measure the performance
of an electrical/ electronic/ digital/
D4 | mechatronics system under specific | LO6 | Estimate control resolution.
input excitation, and evaluate its
suitability for a specific application.

4. Course Teaching and Learning Methods:
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Direct Information
Instructio Indirect Instruction Technology-
n Assisted Learning
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Course Schedule:

Total Expected number of the Learning Hours
Week Scientific content of the course Weekl i —
No. (Course Topics) Y | Theoretical Training
Kiours teaching . / Practical Other
(lectures) | Tutoria Lab
1 Power electronics 4 2 2 0 -
2 Electric drives 4 2 2 0 -
3 Electrical models 4 2 2 0 -
4 Dimensioning 4 2 2 0 -
5 Electrical actuators 4 2 2 0 -
5 Pneumatic actuators 4 2 2 0 -
7 Revision and Mid Exam
8 Hydraulic actuators 4 2 2 0 -
9 Sensors & circuits 4 2 2 0 -
10 Control design 4 2 2 0 -
1 Circuit diagram design 4 2 2 0 -
12 Thermal initiated actuators 4 2 2 0 -
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Piezoelectric actuators -
13 4 2 2 0
14 Micro actuators 4 2 2 0 -
15,16 Final Exam.
5- Methods of students’ assessment:
Assessment Percentage
o Timing MarkS/ of
No. Assessment Methods
(Week Scores total course
Number) Marks
1 | Exam 1 written (Semester work) 5 15 15 %
2 Exam 2 written (Semester work) 10 15 15 %
3 Midterm exam 7 20 20 %
4 | Final Written Exam 15, 16 40 40 %
7 Assignments / Project /Portfolio/ Logbook 12 10 10%

6- Learning Resources and Supportive Facilities *

, , e Robert H. Bishop, "Mechatronic
The main (essential) reference t d actuat
Learning (must be written in full according to SYys ems,"seg];(():rs and actuators
resources | the scientific documentation method) ) press.
(books, _ _ _
scientific e David H.Staelin,“Electromagnetics
references, Other References and applications”,Libretexts.
etc.) *
Learning Platforms . :
(Links must be added) EKB - Microsoft office
Supportive Devices/Instruments non
fa0|!|t|es & Supplies non
equipment .
for Electronic Programs non
teaching Skill Labs/ Simulators non
and Virtual Labs non
learning * Other (to be mentioned) non
Course Coordinator Program Coordinator
Name Dr.Ahmed Abu EI -FADI Dr. Ahmed Abdalbadia
Signature Abmod fade é’*'///“" PP
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Higher Technological Institute (HTI) — 10t of Ramadan City f,%

Course Specification

1. Basic information:

Course Title (according to the bylaw):

Selected Topics in Advanced
Mechatronics Systems

Course Code (according to the bylaw):

MTE E09

Department/s that participated in the
teaching:

Mechanical Engineering

. Theoretical | Practical Othgr Total
Total number of credit hours of the course: (specify)
(according to the bylaw)
4 4
Course Type: Elective
The level to which the course was SENIOR 2

introduced:

Academic Program:

Mechatronics Engineering

Institute:

Higher Technological Institute

Name of Course Coordinator:

DR.AHMED SAMIR

Course Specification Approval
(Attach the decision/minutes of the department
/committee/council ....)

The division council minute of department

Course Specification Approval Date:

8/12/2025

2. Course Overview (Brief summary of scientific content):

Modern applications of Mechatronics, Modern trends in Mechatronics Engineering and/or a real

problem in industry related to Mechatronics.
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3. Course Learning Outcomes CLOS :

Matrix of course learning outcomes CLOs with program outcomes POs (ARS).

Program Outcomes (ARS)
(according to the matrix in the program

Course Learning Outcomes

packages to design and develop
mechatronics systems.

specs)
A3,A9.A10,D1 Upon completlon of the cour.se, the student
will be able to:
Code Text Code Text
Apply engineering  design
processes to produce cost-
effective solutions that meet
specified needs with . .
e s oo
A3 Ui, EeeiEl, i LO1 for ?eal Ilr)r|1oechatronicsps sEt)em roblems
environmental, ethical, and in industr y P
other aspects as appropriate to y
the discipline and within the
principles and contexts of
sustainable design and
development
Use creative, innovative, and
flexible thinking and acquire Demonstrate creativity and innovation
A9 | entrepreneurial and leadership LO2 in addressing emerging challenges in
skills to anticipate and respond advanced mechatronics systems
to new situations
ﬁﬁgx::}g e ar;g d alpal?:lt)i/ce 2;\;\’ Research and evaluation of cutting-edge
A10 | .. ge, P S LO3 technologies and trends in mechatronics
lifelong and other learning >
: through independent study.
strategies.
Integrgte a  wide range o Develop innovative mechatronic system
analytical tools, techniques, . .
. concepts using current modeling,
D1 |equipment, and software LO4 . : .
simulation, and prototyping

technologies.

4. Course Teaching and Learning Methods:

Direct
Instructio
n

Indirect Instruction

Information
Technology-
Assisted Learning
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Lectures

Tutorial / Practical
Brain Storming
Project based learning
Case Study
Problem Base Learning
Reports & Research

Discussion

Field Training
Site Visit

Self-Learning

Discovery Learning

Simulation Programs

Virtual labs

E-Learning

Al in Education
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Course Schedule:

Total Expected number of the Learning Hours
Week Scientific content of the course W:eEI _ —
No. (Course Topics) Y| Theoretical Training
Hours teaching . / Practical Other
(lectures) Tutorial Lab
1 Introduction  to Advanc_ed 4 5 2 0 ]
Mechatronics
Overview  of Emerging -
2 Mechatronics Technologies 4 2 2 0
3 Smart Sensors and Intelligent 4 9 9 0 -
Actuators
4 Al and Machine Learnmg_ln 4 5 2 0 -
Mechatronics
Mechatronic System -
5 Integration & Cyber-Physical 4 2 2 0
Systems
5 Mechatronics in Automotive / 4 9 9 0 -
Medical / Aerospace Fields
7 Revision and Mid Exam
Industrial Case Studies -
8 (Problem Exploration) 4 2 2 0
g | Sustainable and Cost-Aware | 4 5 5 0 )
System Design
10 Creativity _and Innovation in 4 9 9 0 -
Mechatronics
Ideation Workshop: Solving -
11 Real Industry Problems 4 2 2 0
Tools for Modeling and -
12 | Simulation (MATLAB, 4 2 2 0
Simulink, CAD/CAE)
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13 | Project Review and Feedback 4

14

Final Presentations + Trends
Summary

4

15,16

Final Exam.

5- Methods of students’ assessment:

Assessment Percentage
* Timing MarkS/ Of
No. Assessment Methods
(Week Scores total course
Number) Marks
1 Exam 1 written (Semester work) 5 15 15%
2 Exam 2 written (Semester work) 10 15 15%
3 Midterm exam 7 20 20 %
4 | Final Written Exam 15, 16 40 40 %
7 Assignments / Project /Portfolio/ Logbook 12 10 10%

6- Learning Resources and Supportive Facilities *

_ Th , tial) ref Advanced Mechatronics Systems:
Learning | The e (ssenti eerence, | Modeling, Design and Conirol (2020
resources .

book the scientific documentation method) Author: Tao Zheng, Ah”.‘ad Taher Azar,
( )OOKS, Sundarapandian Vaidyanathan
r:felre;r:glei Other References
etc.) * ’ Learning Platforms _Mi :
) (Links must be added) EKB - Microsoft office
Devices/Instruments Laptop
Supportive Supplies NON
facilities & MATLAB/Simulink
for Electronic Programs Arduino
teaching Ansys / COMSOL (for multiphysics
and simulation)
learning * Skill Labs/ Simulators NON
Virtual Labs NON
Other (to be mentioned) NON
Course Coordinator Program Coordinator
Name DR.AHMED SAMIR Dr. Ahmed Abdalbadia
Signature AHMED SAMIR 554//‘,_@”7
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Higher Technological Institute (HTI) - 10t of Ramadan City e,

Course Specification e

1. Basic information:

Course Title (according to the bylaw): Actuators Lab

Course Code (according to the bylaw): MTE 252

Department/s that participated in the Mechanical Engineering Dept.

teaching:

. Theoretical | Practical Othc_er Total
Total number of credit hours of the course: (specify)
(according to the bylaw)

3 3

Course Type: Compulsory
The level to which the course was
introduced: SENIOR 2

Academic Program: Mechatronics Engineering

Institute: Higher Technological Institute
Name of Course Coordinator: Assoc. Prof. Dr. Mona A. Younis
Course Specification Approval

(Attach the decision/minutes of the department The division council minute of department

/committee/council ....)

Course Specification Approval Date: 8/12/2025

2. Course Overview (Brief summary of scientific content):

Safety Instructions — Introduction Mechanical actuators — Hydraulic & Pneumatic
actuators — Electrical actuators — A.C. motors- Servo motors — stepper motors — PLC Control of
the actuators.
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3. Course Learning Outcomes CLOs :

Matrix of course learning outcomes CLOs with program outcomes POs (ARS).

Program Outcomes (ARS)
(according to the matrix in the program Course Learning Outcomes
specs)
Upon completion of the course, the student
will be able to:
Code Text Code Text
Analyze some industrial problems
. LO1. and design the suitable circuit.
Practice research
techni th f
AS secaniques and met ods o Distinguish the different types of
investigation as an inherent . .
art of learning. LO2 actuators and thier functions and the
P ) working theory of each.
Plan, supervise and monitor | LO3. Get  general  knowledge — about
. . actuators field and how they can be
implementation of d safel
A6 engineering projects, taking used salely.
into consideration other Determine the mechanical and
trades requirements. LO4 electrical loads in designed circuit to
apply it physically.
Function efficiently as an | OS5, Select the suitable actuators and
A7 individual and as a member SEnsors.
of I.nulti-disciplinary and Select the design method if it classical
multi- cultural teams. LOG. or digital by means of PLC.
Communicate effectively — N .
. . Apply exiperiments using hardware
graphically, verbally and in e 2. .
ops . components to validating the design
A8 writing — with a range of | LO7. .
. . and making sure that goes well and
audiences using .
documentation.
contemporary tools.
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D3

Plan, manage, and
implement designs of
mechatronics systems,

subsystems, modules, and
machine elements based on
traditional and
contemporary
technological, professional,
and computer-aided tools.

LOS.

Apply experiments using software to
testing different circuit designs and
exporting cad design for control
circuit.

4. Course Teaching and Learning Methods:

Direct Information
Instructio Indirect Instruction Technology-
n Assisted Learning
o
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Course Schedule:

Expected number of the Learning Hours
Week Scientific content of the course u?/"otal
No. (Course Topics) eekly | Theoretical Training
Hours teaching . / Practical Other
(lectures) LCLCLE] Lab
1 Safety Instructions. 3 i i 3 i
-Introduction to Mechanical
2 actuators 3 i i 3
-Hydraulic and Pneumatic
actuators
3 Electrical actuators (AC, DC, 3 i ] 3
Servo and stepper motor).
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4 Introduction to classic control. 3 i ) 3 -
Design of control circuits -
) . 3 - - 3
using software.
Implementing designs into -
6 3 - - 3
hardware components
7 Revision and Mid Exam
8 Introduction to PLC 3 i ) 3 -
9 PLC GIO & Ladder logic 3 i ) 3 -
10 PLC GIO & Ladder logic 3 i i 3 -
11 PLC Timers & Counters 3 i i 3 -
-PLC Analog input -
12 (Analog sensors) 3 ) i 3
13 | PP 3 - - 3 )
14 | PID 3 - - 3 )
15,16 Final Exam.

5- Methods of students’ assessment:

Assessment Percentage

No. Assessment Methods * T(m':f I\S/Icaor:(:! totaltf:urse
Number) Marks
1 Exam 1 written (Semester work) 5 15 15%
2 Exam 2 written (Semester work) 10 15 15%
3 Midterm exam 7 20 20 %
S Final Practical/Clinical/... Exam 15,16 30 30%
7 Assignments / Project /Portfolio/ Logbook 12 25 25%

6- Learning Resources and Supportive Facilities *

Learning
resources
(books,
scientific

Bolton, W. (2021). Mechatronics:
Electronic Control Systems in
Mechanical and Electrical Engineering
(7th Edition).

The main (essential) reference
(must be written in full according to
the scientific documentation method)
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references, Mikell P. Groover (2020). Automation,
etc.) * Other References Production Systems, and Computer-
Integrated Manufacturing (5th Edition).
Supportive Hydraulic trainer kit (cylinders, pumps,
N valves)
:;::g'rﬁz'ﬁ Pneumatic trainer kit (cylinders,
. compressors, air valves)
t fc;lr- DR e el DC motors, AC motors, servo motors,
eaacm;ng stepper motors
learning * PLC kits
Course Coordinator Program Coordinator
Name Assoc. Mona A. Younis Dr. Ahmed abd el badii
Signature MONA A J00N1S & s ie?
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Higher Technological Institute (HTI) — 10t of Ramadan City S,

Course Specification K e

1. Basic information:

Course Title (according to the bylaw): Field Training 4

Course Code (according to the bylaw): FTR 261
Department/s that participated in the
teaching: Mechanical Engineering

. . Other
Total number of credit hours of the course: Theoretical | Practical (specify) Total
(according to the bylaw)

18 18

Course Type: Compulsory
The level to which the course was SENIOR 2

introduced:

Academic Program: Mechatronics Engineering

Institute: Higher Technological Institute

Name of Course Coordinator: Assoc. Prof. Dr. Mona A. Younis

Course Specification Approval
(Attach the decision/minutes of the department The division council minute of department
/committee/council ....)

Course Specification Approval Date: 8/12/2025

2. Course Overview (Brief summary of scientific content):

The student operates an integrated system or part of it, within a production unit in his area of
specialization and participates in system maintenance and fault diagnosis. He also studies the
techniques and tests required for the quality control of the product. Duration of the industrial

training is eighteen hours per week over a minimum of five days for one academic term.
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3. Course Learning Outcomes CLOS :

Matrix of course learning outcomes CLOs with program outcomes POs (ARS).

STOETE OUITETMES (AR Course Learning Outcomes
(according to the matrix in the program specs) g
A5, A7. A8, A9, B4, D4 Upon completlop of the cour_se, the
student will be able to:
Code Text Code Text
Practice  research  techniques and . .
A5 | methods of investigation as an inherent | LO1 Write a te‘?“!"ca' report for
: the field training.
part of learning.
Develop new skills and
Function efficiently as an individual and obtaining  knowledge to
A7 | as a member of multi-disciplinary and | LO2 | handle unfamiliar tasks more
multi- cultural teams. effectively in the future.
Integrate academic
Communicate effectively — graphically, knowledge with practical
A8 | verbally and in writing — with a range of | LO3 | experience gained during
audiences using contemporary tools.. training.
. . . . Demonstrate the value of
Use creative, innovative, and flexible X
L . . work, time management, and
thinking and acquire entrepreneurial and .
A9 . . o LO4 | teamwork, and practice
leadership skills to anticipate and . :
: . professional attitudes.
respond to new situations.
Adopt suitable national and international
standards and codes; and integrate legal, .
: ) ; o Apply national and
economic and financial aspects to: design, . i
. . e international standards and
B4 | build, operate, inspect and maintain | LO5 . . . i
: . codes in engineering practice.
mechanical equipment and systems
Estimate and measure the performance
of an Design mechatronics systems
D4 | electrical/electronic/digital/mechatronics | LOG6 | using appropriate tools and
system under specific input excitation, software.
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4. Course Teaching and Learning Methods:

Direct Information
Instructio Indirect Instruction Technology-
n Assisted Learning
g) g = (@) 2
8| |< cE |® £ |5 -
sl |8 |8 |8 | |2 2l |5 ]loe | |8
8 1 |E [ 1283l |2 |2 |82 |8 |< |8
S |l |8 &g |lc|8 |8 |5|s|2 |2 |= |5 |s
© =12 |18 |o |8 |® |3 |E o |S 125 |S |8 |3
3] © c o 0 o0 0 7 e = s o 2 z |
4 = = - “5 s = = < n = = a S u £
5 |0 | & = 2 - o 2 <
o o
Course Schedule:
Expected number of the
C ing H
Week N Scientific content of the course VJOtE: L_earnmg ours - trifib
eeK To. (Course Topics) H((a)e rg/ Theoretical Training c\:/oursey
u teaching Tutorial | Practical
(lectures) | 'Y /Lab
Train on the overall mechanical
process
Train  on reading overall
flowsheet of the process Train
on reading overall flowsheet of
the process
As Midterm Report and Oral Exam 18
scheduled -
Carry out research using granted
internet sites for references
related to student’s 2
training process
Write technical report
Final Exam.
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5- Methods of students’ assessment:

Assessment Percentage
No. Assessment Methods * Timing AL of

(Week Scores total course

Number) Marks

1 Attendance 10 10%

2 End of term Oral exam 30 30%

. As
3 Midterm Report (Term Work) scheduled 20 20 %
4 Final Report (written) AS 20 20 %
scheduled
5 Follow up 20 20 %

6- Learning Resources and Supportive Facilities *

e e (i sll) Eieees Depend on the case/ technical writing
. (must be written in full according to booki
Learning | the scientific documentation method) 00KINng
resources
(books, Other References Hand out to students one by one
scientific Electronic Sources
refe:er;ies, (Links must be added)
etc.
Learning Platforms . :
il TivEn om A EKB - Microsoft office
Supportive Devices/Instruments NON
feacu”iltlneqzrﬁ Supplies NON
q f?)r Electronic Programs NON
teaching Skill Lgbs/ Simulators NON
and Virtual Labs NON
learning * Other (to be mentioned) NON
Course Coordinator Program Coordinator
Name Assoc. Mona A. Younis Dr. Ahmed Abdelbadea
Signature MONA A 70UNIS é/'d/w"f?
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