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Program Courses Distribution According To Reference Framework (2016) And
NARS (2018)

Faculty of engineering in Mansoura university offered number of undergraduate programs with
Two Terms Regulations system. These programs are divided according to NARS 2018 into
specialized programs as described in the table below

List of Undergraduate Two Terms Regulations programs offered bv Faculty of
engineering — Mansoura University

e Electrical Power & Machines
Engineering Program

e Electronics and Communications

Electrical Engineering Engineering Program

¢ Computers and Systems
Engineering Program

e Mechanical Power Engineering

. . ; Program
Mechanical Engineering T .
e Production and Mechanical

Two Terms Design Engineering Program
Regulations | Specialized
engineering | programs . _ .

programs Textile Engineering e Textile engineering program

Civil Engineering e Civil engineering program

¢ Architectural Engineering

Architectural Engineering
Program
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Attributes of the Graduates of Engineering (NARS 2018)

The Engineerine Graduate must:

Master a wide spectrum of engineering knowledge and specialized skills and can apply
acquired knowledge using theories and abstract thinking in real life situations;

Apply analytic critical and systemic thinking to identify, diagnose and solve engineering
problems with a wide range of complexity and variation;

Behave professionally and adhere to engineering ethics and standards;

Work 1n and lead a heterogeneous team of professionals from different engineering
specialties and assume responsibility for own and team performance;

Recognize his/her role in promoting the engineering field and contribute in the
development of the profession and the community;

Value the importance of the environment, both physical and natural, and work to
promote sustainability principles;

Use techniques, skills and modern engineering tools necessary for engineering practice;
Assume full responsibility for own learning and self-development, engage in lifelong
learning and demonstrate the capacity to engage in post- graduate and research studies;
Communicate effectively using different modes. tools and languages with various
audiences; to deal with academic/professional challenges in a critical and creative
manner,

Demonstrate leadership qualities, business administration and entrepreneurial skills.

According to the reference frame for the preparation of undergraduate engineering

programs (2016) from the Supreme Council of Universities, the courses in any programs are

divided into four categories;

University requirements, Faculty requirements, Discipline

requirements, Program requirements. The table below displays the distribution of the program’s
hours (=270 Contact H.) for the different categories in any program.

University
requirements

Faculty
requirements

Discipline
requirements

Program
requirements

Specialized
programs

19 Contact H.
7%

70 Contact H.
26 %

95-108 Contact H.

35 %~ 407.

75-80 Contact H.

20 % - 307.
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University requirements
The University requirements courses are selected to build a graduate cultural personality, develop
his personal skills and be aware of community issues. It also focuses on identity and ethics.

List of University requirements courses

Compulsory Courses

T { Contact | Credit Marking
Code Course Title Lec. | Tut. | Lab, | ~O™&€ e S emester Final
hours | hours Lab total
work Exam
MUR111 Technical English 1 2 0 3 2 25 0 50 75
language
Introduction to
MUR112 | computer 2 0 2 4 2 20 10 70 100
programming
MURi13 | [ntroductionto 2 | ol o 2 2 15 o | 35 | 50
engineering
MUR114 Communi::atjonl and 1 P 0 3 3 25 0 50 75
presentation skills
MUR115 | Professional Ethics 2 0 0 2 2 15 0 35 50
Elective course 1 2 0 0 2 2 15 0 35 50
Elective course 2 2 1 0 3 2 25 0 50 75
Total | 12 5 2 19 15 140 10 325 | 475

Elective course 1

MUR221 | Research and analysis skills

MUR222 Decision-making and
problem- solving skills
MUR223 Emrepr_eneurshsp and
marketing
Elective course 2
MUR231 Introduction to sustainable
development
MUR232 Encrgy.'water and climate
change issues
MUR233 | Environmental issues
MUR234 | Industry and Environment
Energy issues and

MUR235

environment

Ve e —————
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Faculty Requirements

The courses that is considered as faculty requirements are the minimum limit of basic
science and basic engineering of all disciplines. According to the National Academic Reference
Standards (NARS 2018), the engineering graduate must be able to (Level A):

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

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.

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.

A4. Utilize contemporary technologies, codes of practice and standards, quality guidelines,
health and safety requirements, environmental issues and risk management principles.
AS5. Practice research techniques and methods of investigation as an inherent part of
learning.

A6. Plan, supervise and monitor implementation of engineering projects, taking into
consideration other trades requirements.

A7. Function efficiently as an individual and as a member of multi-disciplinary and
multicultural teams.

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

A9. Use creative, innovative and flexible thinking and acquire entrepreneurial and
leadership skills to anticipate and respond to new situations.

A10. Acquire and apply new knowledge; and practice self, lifelong and other learning
Strategies.

The Faculty requirements courses must cover the competencies of Level A.

[ist of Faculty requirements courses

Compulsory Courses
Contact | Credit Marking
Code Course Title | Lec. | Tut. | Lab. Semester | Lab/ Final
hours hours i total
Work Oral Exam
BAS011 | Mathematics (1) 3 2 0 5 4 40 0 10 150
BAS021 | Physics (1) 3 1 1 5 3 30 10/10 100 150
BAS012 | Mechanics (1) 2 2 0 4 3 30 0 70 100
Engineering 1 3 2 25 0 50 75
PDE041 | goine (1) 2 0
BASQ42 | Descriptive 11 21| o 3 2 25 0 50 75
geometry
BAS031 | Chemistry 3 1 1 5 3 25 20 80 125
BAS013 | Mathematics (2) 3 2 0 5 4 40 0 110 150
BAS022 | Physics(2) 3 1 1 5 3 30 10/10 100 150
BAS014 | Mechanics (2) 2 | 2| 0 fx/4, 3 \k.\ 30 0 70 100
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Engineering '
PDE043 drawing (2) 1 3 0 4 2 30 0 70 100
PDED4s | Froduction 2 | o | 2 4 2 20 10 70 100
engineering
ENG111 Te;h_nical reports 2 1 0 3 2 25 50 75
writing
L. 25
ENG112 | Training1 2 2 0 10 15 _ _ 50
Discussion
ENG113 | Training 2 2 2 0 10 15 25 _ 50
Discussion
Elective course 1 2 1 0 3 2 25 0 50 75
Elective course 2 2 1 0 3 Z 25 0 50 75
Elective course 3 2 1 0 3 2 25 0 50 75
Elective course 4 2 1 0 3 2 25 0 50 75
Elective course 5 3 1 0 4 3 30 0 70 100
Total contict 37 | 24| 9 70 44 500 80 1250 1850
hours

Elective course 1, 2, 3

ENG211 | Electrical & Mechanical engineering

ENG212 | Operation research

ENG213 | Quality control

ENG214 | Contracts and Specifications

STE154 | Civil Engineering

STE145 | Theories of structures

STE147 | Surveying

MPE153 | Engineering Thermodynamic

ELE152 | Electrical Engineering

ECE251 | Electronic Engineering

ARE 185 | Building Construction

MPE152 | Fluid Mechanic & Thermodynamics

MPE156 | Thermal & Hydraulic Machines

ARE443 | Specifications. Quantities & Quality control

ECE256 | Electronics

MPE154 | Mechanical engineering

PDE451 | Production engineering

Elective course 4

ENG221 | Engineering economy

[RH181 | Law & Economic Engineering

ARE 342 | Building Economies& Feasibility Studies

TXE 452 | Economics and Costs

Elective course 5

ENG231 | Project management

STE 461 | Construction Project management
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Discipline Requirements

Electrical Engineering requirements

[n addition to the Competencies for All Engineering Programs the BASIC

ELECTRICAL Engineering graduate must be able to (Level B):

B1le. Select, model and analyze electrical power systems applicable to the specific discipline

B2e.

B3e.

by applying the concepts of generation, transmission and distribution of electrical
power systems.
Design, model and analyze an electrical/electronic/digital system or component for a
specific application; and identify the tools required to optimize this design.

Design and implement elements, modules, sub-systems or systems in
electrical /electronic/digital engineering using technological and professional tools.

B4e. Estimate and measure the performance of an electrical / electronic/digital system and

circuit under specific input excitation and evaluate its suitability for a specific
application.

B5e. Adopt suitable national and international standards and codes to design, build, operate,

inspect and maintain electrical/electronic/digital equipment, systems and services.

The Electric engineering requirements courses must cover the competences of the basic
electrical engineering (Level Be).
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List of basic Electrical Engineering requirements courses

Compulsory Courses

T Contact Marking
. t | L
Code Course Title Lec. | Tu ab. | Semester | Taby | Fioal | ooy
Work Oral Exam
Engineering 3 | 2 5 40 o | 150
Basizl Mathematics (3)
Engineering
e 3 2 5 40 10 150
BASLS3 Mathematics (4)
Engineering
3 2 8 40 10 150
RASER. Mathematics (5)
ELE141 | Electric circuits (1) 3 1 1 5 20 20 110 150
ELE241 | Electriccircuits (2) 3 1 1 5 20 20 10 150
Measurements and
3 1 1 5 35 15 100 15
RLBLAY Instruments (1) S
ELE342 | Power system 3| 2 5 50 100 | 150
transmission
ECE243 | Electromagnetic Fields 3 2 5 40 10 150
ECE245 | Electronic circuits (1) 3 2 5 50 100 150
ECE341 | Signalsand systems 3 2 5 |50 100 | 150
ECEo4s, | Communication 3| 2 5 50 100 | 150
systems (1)
CSE242 Automatic control 3 2 5 50 100 150
systems (1)
csg147 | Losicand digital 3 | 2 5 35 25 | 90 | 150
systems
CSE343 | Embedded system 2 2 1 5 30 20 100 | 150
CSE143 | Programming 2 | 0| 3 5 35 0 %0 | 125
languages
Elective course 1 3 2 5 50 100 150
Elective course 2 3 2 5 50 100 150
Elective course 3 2 2 4 35 15 100 150
Elective course 4 3 1 1 5 35 90 125
Elective course 1
ELE142 | Electric materials
ECE142 | Solid state and electronic devices
Elective course 2
ELE222 | D.C Machines and Transformers
ELE247 | Electric Power and machine Systems
Elective course 3
ECE311 | Electronic Circuits (2)
ELE144 | Power electronics (1)
Elective course 4
ELE221 | Power electronics (2) N
CSE243 | Microprocessors design & architecture LTSN
/;Z’:.v/ o~ - \\ \
R | i 'Yf i

VA

i ——————— 13




dwdagll als — L‘WEJ_EJS—_‘A_” 2‘..1.:—_).» 45N

Mechanical Engineering requirements

In addition to the Competencies for All Engineering Programs the BASIC
MECHANICAL Engineering graduate must be able to:

B1m. 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.

B2m. 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.

B3m. Select conventional mechanical equipment according to the required performance.

B4m. Adopt suitable national and international standards and codes; and integrate legal,
economic and financial aspects to: design, build, operate, inspect and maintain
mechanical equipment and systems.

The Mechanical engineering requirements courses must cover the competences of the basic
mechanical engineering (Level Bm).
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List of Mechanical Engineering requirements courses

Compulsory Courses

Contact Markang
Code Course Title Lec. | Tut. | Lab. Semester | Lab/ | Final
hours ; total
Work Oral | Exam
BAS151 | Mathematics (3) 3 2 5 40 110 150
BAS 152 | Appliedmechanies | 3 | 3 s 35 90 | 125
BAS155 | Mathematics (4) 3 2 5 40 10 | 150
Numerical methods
BAS252 R 3 2 5 40 10 150
MPE 141 | Thermodynamics1 | 3 1 1 5 25 20 80 125
MPE 144 | Fluid Mechanics 1 3 [ 1| 1 5 25 20 80 | 125
Measurements and
MPE242 measuring devices 3 1 1 5 40 20 90 150
MPE245 | Heattransfer (1) 3 1 1 5 30 20 100 | 150
Computer-aided
MPE 145 mechanical drawing 1 0 3 4 40 10 75 125
Mechanical
PDE142 | engineering 1 4 0 5 35 0 90 125
drawing
Materials strength
PDE143 &stress analysis 3 2 5 35 80 125
Production and
PDE146 | material 3 2 5 35 80 125
engineering
PDE243 g‘f"” offachine. | 5 | 3 5 35 %0 | 125
PDE241 ?;‘;c"i“e aesign 3 | 2 5 35 %0 | 125
ELE153 | Electriccircuits 2 1 3 25 50 75
Automatic control
CSE 253 Eysvers 1 3 30 70 100
R Elective (1) 3 2 5 35 S0 125
) Elective (2) 3 2 5 50 100 150
Elective (3) 3 2 5 35 90 125
. Elective (4) 3 2 5 50 100 | 150
Elective course 1
PDE311 | Theory of machine (2)
PDE246 | Advanced mechanical systems
Elective course 2
CSE341 | Microprocessors & Smart microcontrollers
PDE421 | Computer Numerical Control Machines
Elective course 3
MPE322 | Modelling & Simulation of dynamic systems
PDE342 | Computer Aided Design/ Computer Aided Manufacturing (CAD/CAM)
Elective course 4
PDE215 | Machine design (2) A
ELE342 | Power &electrical machines / VoI N
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Textile Engineering requirements

[n addition to the Competencies for All Engineering Programs the BASIC TEXTILE
Engineering graduate and similar programs must be able to:

Design and operate different processing systems in the textile industries and assess the
balance of cost, quality and effects on the environment in production operations.

Analyze, design and evaluate textile products by applying essential theories, principles,
methods and different production technologies in textile manufacturing,

Engage in the recent technological developments and emerging fields relevant to textile
engineering to design textile products, processes and systems.

Manage resources, plan textile mills and implement quality assurance activities in textile
engineering.

The Textile engineering requirements courses must cover the competences of the basic Textile
engineering (Level B)
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List of basic Textile Engineering requirements courses

Compulsory Courses
Contact | Marking
Code Course Title Lec | Tut | Lab. | Semester | Lab/ | Final
ours total
Work Oral | Exam
BAS151 | Mathematics (3) 3|2 | = 5 40 110 | 150
BAS256 | Mathematics (4) 3 |2 | - 5 40 10 | 150
BAS1ET | “Applied Mechanics 2 | 2| - E 35 90 | 125
TXE 131 | Textile Materials 2 1 1 4 25 20 80 125
TXE 132 | Textile Physics 1 2 1 1 ) 25 20 80 125
TXE 154 | Computer Programming 2 2 4 20 20 60 | 100
TXE 134 | Textile Chemistry 2 1 1 - 25 20 80 125
Cotton Yarn
TXE 211 Manufacturing 1 2 2 B 30 70 100
TXE 221 | Weaving Technology 1 2 2 4 30 70 100
TXE 252 | Computer Applications 1 2 2 4 20 20 60 100
Cotton Yarn
TXE 212 Manufacturing 2 2 2 4 30 15 80 125
Textiles Design and
TXE 222 Manufacturing 2 1 1 4 20 20 60 100
TXE 231 | Textile Physics 2 2 1 1 4 20 15 90 125
TXE 223 | Weaving preparations 2 1 3 20 10 70 100
TXE 333 | Textile Finishing 3 1 - 20 20 60 100
Engineering
TXE 351 Messtiarants 2 1 3 30 10 60 100
TXE 352 | Applied Statistics 2 2 4 35 90 125
Design of Textile
TXE 331 Machinefies 2 2 4 25 10 90 125
TXE 451 | Quality Control in textile 3 1 4 30 70 100
PDE 155 | Strength of Materials 2 2 4 30 70 100
PDE 159 | Machine Drawing 1 3 4 35 90 | 125
PDE 251 | Machine Design 3 | 2 5 30 20 100 | 150
PDE 253 | Theory of Machines 2 2 4 30 70 100
MPE 158 | Thermodynamics 2 1 3 25 50 75
MPE 254 | Fluid Mechanics 2 1 3 30 70 100
Heat Transfer&
MPE 255 | - - diti il 2 1 3 30 70 100
CSE353 | Automatic Control 2 1 3 30 10 60 100
Total 104 58 37 10 105 760 230 2060 | 3050
¥y i s
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Civil Engineering requirements

In addition to the above Competencies for All Engineering Programs the BASIC CIVIL

Engineering graduate must be able to:

Blc. Select appropriate and sustainable technologies for construction of buildings,
infrastructures and water structures; using either numerical techniques or physical
measurements and /or testing by applying a full range of civil engineering concepts and
techniques of: Structural Analysis and Mechanics, Properties and Strength of Materials,
Surveying, Soil Mechanics, Hydrology and Fluid Mechanics.

B2c.Achieve an optimum design of Reinforced Concrete and Steel Structures,

Foundations and Earth Retaining Structures; and at least three of the following civil
engineering topics: Transportation and Traffic, Roadways and Airports, Railways,
Sanitary Works, Irrigation, Water Resources and Harbors; or any other emerging field
relevant to the discipline.

B3c.Plan and manage construction processes; address construction defects, instability and
quality issues; maintain safety measures in construction and materials; and assess
environmental impacts of projects.

B4c. Deal with biddings, contracts and financial issues including project insurance and
guarantees.

The Civil engineering requirements courses must cover the competences of the basic Civil
engineering (Level B).
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List of Basic Civil Engineering Requirements Courses

Compulsory Courses

Code Course Title Lec. | Tut | Lab. C;;:‘::t Seﬁs:}l‘:‘er Lglizl’ g:;e:rlj -
BAS184 Engineering Mathematics 2 2 ) 5 35 i 90 125
BAS 183 iﬁ,?iig?r']ié’ﬁln‘;“"“ mlalz| = 5 45 g 80 | 125
STE111 | TheoryofStructures(1) | 2 | 2 | - B 35 10 80 | 125
sTE112 | TheoryofStructures(2) | 2 | 2 » 4 35 10 80 | 125
STE211 Theory of Structures (3) 2 2 _ 4 30 10 ) 100
STE212 | TheoryofStructures(4) | 2 2 5 4 30 10 60 100
STE311 | Theoryof Structures(5) | 2 1 . 3 30 10 60 100
STE121 | Propertiestestingof 4 | 1| 1 6 45 20 | 10 | 175
STE221 | Concrete technology 4 | 1 1 6 40 25 o | 175
STE231 Reinforced concrete (1) 3 2 _ 5 25 10 a0 125
STE331 Reinforced concrete (2) 2 2 . 4 30 20 75 125
STE341 Steel constructions (1) 2 2 _ 4 30 10 60 100
STE321 gﬂzﬂggit;"s‘:lf‘?fymg 2 | 2 z 4 30 10 60 | 100

PWE 111 | Plane Survey (1) 2 1 1 4 20 20 60 100
PWE 112 | Plane Survey (2) 2 1 1 4 20 20 60 | 100
PWE 211 zgggg:;‘?l“f survepmg® ) o | @ | 4 4 20 20 | 60 | 100
PWE 212 ggggf;;p(g']“ surveying& | o5 | ¢ | 4 4 20 20 | 60 | 100
PWE 221 | Geology & Soll 2 | 1| 1 4 20 15 0 | 125
PWE 231 E}gi";;;::;;‘;d 2 | 1] - 3 15 x 60 | 75
IRH 111 gir"aﬁ:g‘“em“g 1] 3 | - 4 45 ; 80 | 125
IRH 121 | Hydrology 2 | 2 . 4 20 20 60 100
IRH221 | Hydraulics1 3| 1 1 5 30 25 70 | 125
IRH 222 | Hydraulics2 2 1 1 4 20 20 60 100
RE211 | Enorenddebae | | 2 | - | 4 30 0 | 6 | 100
IRH 311 | Design of water 2 | 2 | - 4 30 < 70 | 100
Total 57 | 40 | 9 106 730 315 | 1805 | 2850
Nl
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Architectural Engineering requirements

In addition to the Competencies for All Engineering Programs the BASIC

ARCHITECTURAL Engineering graduate must be able to:
Bla. Create architectural, urban and planning designs that satisfy both aesthetic and

B2a.

B3a..

B4a.

B5a.

technical requirements, using adequate knowledge of: history and theory, related fine
arts, local culture and heritage, technologies and human sciences.

Produce designs that meet building users’ requirements through understanding the
relationship between people and buildings, and between buildings and their
environment; and the need to relate buildings and the spaces between them to human
needs and scale.

Generate ecologically responsible, environmental conservation and rehabilitation
designs; through understanding of: structural design, construction, technology and
engineering problems associated with building designs.

Transform design concepts into buildings and integrate plans into overall planning
within the constraints of: project financing, project management, cost control and
methods of project delivery; while having adequate knowledge of industries,
organizations, regulations and procedures involved.

Prepare design project briefs and documents and understand the context of the
architect in the construction industry, including the architect’s role in the processes of
bidding, procurement of architectural services and building production.

The Architectural engineering requirements courses must cover the competences of the basic
Architectural engineering (Level Ba).
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List of Basic Architectural Engineering Reguirements Courses

Compulsory Courses

Contact Marking
Code Course Title Lec. | Tut. | Lab. Semester | Lab/ Final
hours o total
Work Oral Exam |
BAS141 | Applied Statistics 3 2 0 5 50 0 100 150
ARE121 | Building Construction (1) 2 4 0 6 90 10 50 150
History of Art
ARE142 8Architecture (1) 2 0 0 2 25 0 50 75
ARE143 ’{rlhleor:es of Architecture 2 0 0 2 25 0 50 75
Architecture Principles&
ARE144 S —— 2 4 0 6 60 20 70 150
ARE122 | Building Construction (2) 2 4 0 6 90 10 50 150
Properties and techniques
STE146 of building materials (1) 3 2 0 i 60 0 30 150
ARE112 | Visual Design 2 3 0 5 Q0 10 50 150
ARE221 | Building Construction (3) 2 4 0 6 90 10 50 150
Computer Application in
ARE241 Architectare (1) 1 2 0 3 25 50 - 75
History of Art
ARE242 &Architecture (2) 2 0 0 2 25 0 50 75
ARE243 g‘zraeones of Architecture 2 0 0 2 25 0 50 75
ARE244 | Environmental Control 2 2 0 4 40 10 50 100
ARE231 | Theories of Town Planning 2 0 0 2 25 0 50 75
ARE222 | Building Construction (4) 2 4 0 6 90 10 50 150
Computer Application in
ARE245 Architecture (2) 1 | 0 3 40 60 - 100
Foundation & Concrete
STE246 Stpuehires 3 2 0 5 40 10 100 150
ARE321 | Working drawing (1) 1 4 | o0 5 90 10 50 150
ARE331 | Urban Planning (1) 2 3 0 5 75 10 40 125
STE341 | Steel structure 2 2 0 4 40 0 60 100
ARE322 | Working drawing (2) 1 5 0 6 90 10 50 150
ARE332 | Housing 2 2 0 - 40 10 75 125
ARE343 | Technical supply 2 2 0 4 50 0 75 125
ARE432 | Regional Planning 2 4 0 6 80 10 50 150
ARE444 | Environmentallmpactof | 5, | 4 | g 3 25 0 50 75
engineering projects
Total contact H. 49 58 0 107 1390 250 1360 3000
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« Akhtar & Ahsan, Textbook of Differential Calculus, second edition, 200, PHI Learning Private

Limited.

« Alan Jeffrey, Matrix operations for Engineers and Scientists, 2010, Springer Science & Business
Media.
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«  Physics for Scientists and Engineers, R.A. Serway and J.W. Jewett, 6th Edition, Thomson
Brooks/Cole 2014,
s Paul A. Tipler, " Physics for scientists and engineers" sixth edition, 2008.
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« R.C. Hibbeler, "Engineering Mechanics: Statics and Dynamics, 14th Edition", Pearson Prentice Hall,

« J.L Meriam, L. G. Kriage, and J. N. Botton, "Engineering Mechanics: Statics, 8th Edition", John
Wiley & Sons, New York, 2016,
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e Mcgraw-hill Mint, " Mechanical Drawing Board & CAD Techniques", Student Edition, 2011
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Technology, Poland, 2014
- Z. Stojkovic, Computer- Aided Design in Power Engineering: Application of Software Tools, Published

by Springer, 2017
ENG214 _)_,.&.ali.)_sf CJLﬂ-qﬂl}nJ]j .)_g.a.x“ J).E..o.j]io.‘.ul
- e
v Juayl olelu W; LE“:LN ot ol el
5 aloaal | aAl Jlsl
Vo | 4 Sl ‘5’-”’:” "J‘JT’; ger | copRE dall Slas

Slisw) By - dusaigh 35iall (3 daladl Olgguall - druiigll S9aall $lgil - daall dalall g 21 - WBlazll A5 g3Lall Clgaell
- Gl Ollan)l Olaolss - o5lsllly Al slgall Oilisslge - duall Clawslgall delus - Olaolgall Slue] - ayliuell
3:"’)65}1 LLJl,».:S}UiJL,J.é-b u.uﬂ - m'_ﬁdﬁ.ﬂ a;uul.w‘)” l_ln.:ﬂjaJ‘ ‘5).'6'?"5“_9 Y CJL&a.aij.o

L aztyell

- Daniel w. Mead, "Contracts,specifications and engineering relations”, FB & C Ltd, 2016.

| - J. B. Johnson, Engineering Contracts and Specifications Hardcover Wentworth Press, 2016

LA - = :
4y g Sl CYYIg (ol Audin el




ki) A0S — gy I Aoy Bn3

ELE221 | ,elloeS (T) sl wlig A iall gl
0 JLasyl oleles B o lone ol has ol olelu
Y ) )
\Yo LS Ol | pyes ool | sl Jlasl | o Soid oyl Ol
A Y. Vo

Sl — &l Soliall — s37a)] dgall SlaSonta — GuSlgall Sliadal — Jo-lyoll d3ukaza uSlgall — lgslgily uSlsall
zolaall = Al Byatusll Sggadl J& — Andaiiall 48 8yuall Cbdse — glogdl A Buall obdis) Geall Cilig A
Sl A liadas — yoranall il YN § (S 9l slig A gl — il Y gomn — &SB! Compall — &S5l
) (odaxiall dlall o5 (3 (55! Sldg AU iladas — sy Al HLall oY § Ssill

L azhyall
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-Kirkham, H., Measurement and Instrumentation. Pacific Northwest National Lab.(PNNL), Richland,

USA, 2018.

- Morris, A.S. and R. Langari, Measurement and instrumentation: theory and application, Academic

Press, 2012
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- Erwin Kreyszig, “Advanced Engineering Mathematics,” John Wiley & Sons, 2010.
- C. Henry Edwards, David E. Penney, and David T. Calvis, “Differential Equations and
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- Richard G Budynas, Advanced Strength and Applied Stress Analysis, McGraw-Hill
Education, 2nd Ed., 1998.
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- Som, S. K., Introduction to Fluid Mechanics and Fluid Machines, Tata McGraw Hill

Education Private Limited, 2010

- Theodore L. Bergman, Adrienne S. Lavine, Frank P. Incropera, David P. DeWitt,

“Fundamentals of Heat and Mass Transfer,” 8th Edition, Wiley, 2017.

MPE 145 | - 1¢ gl Bt oy (S8l asyl el el
el 8 poloxs ol Jos
¢ e \ 2 = ol ool
] 5 Oloxal Ul Jlos] 2
o | sl ctm fERZ0 e S e syall Sl

Slaganl Jos — LSkl GUsSe aredy dudsall Z3ladl cliy §owigll pranaill gddley 4elydll eunlioll 0gd
Josg puoll OlgaY pluscinl gy dadl A58 Al Slagunl Jas — puudl (uplied Ui dadl 4505 dowwaigll
ol g UM (po Aasll lylgall plutsianly sk — dugaad) JEL)
: ﬂlﬁ"
- Rana, R. Roop, A Textbook of Engineering Drawing [Along with an introduction to
AutoCAD 2015], I K International Publishing House, 2015.
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- William D. Callister, David G. Rethwisch, Materials Science and Engineering: An
Introduction, Wiley, 9th Ed., 2013.
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- H. Kerzner, "Project Management: A Systems Approach to Planning, Scheduling,
and Controlling,"” 12th Edition, Wiley, 2017.
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- Budynas, Richard Gordon, and J. Keith Nisbett. Shigley's “mechanical engineering

design”, 9th edition, New York: McGraw-Hill, 2012.
- Norton, Robert L. "Machine design: an integrated approach®, 3rd edition, Prentice-

Hall Inc: NJ, USA, 2006.
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- R. S. Hingole, and K. P. Kolhe, “ Elements of Metal Forming: Bulk Forming Processes : Topics
in Mining, Metallurgy and Materials Engineering,” 1st Edition, Springer, 2018.
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McGraw Hill Education, 5th Ed., 2015.
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- Saeed Moaveni, “Engineering Fundamentals: An Introduction to Engineering,”
Cengage Learning, 201 1.
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- Richard Khoury and Douglas Wilhelm Harder, “Numerical Methods and Modelling for

Engineering,” Springer International Publishing, 2016.
- Douglas C. Montgomery, “Applied Statistics and Probability for Engineers,” Wiley, 2014.
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- Incropera, F.P., and Dewitt, D.P., Fundamentals of Heat and Mass Transfer, John Wiley & Sons,
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edition, New York: McGraw-Hill, 2012.
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R. S. Hingole, and K. P. Kolhe, “ Elements of Metal Forming: Bulk Forming Processes
(Topics in Mining, Metallurgy and Materials Engineering),” 1st Edition, Springer, 2018.
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- Haym Benaroya, Mark Nagurka, and Seon Han, “ Mechanical Vibration: Analysis,
Uncertainties, and Control, Fourth Edition,” CRC Press, 2017.
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- P. H. Joshi, “Machine Tools Handbook: Design and Operation,” Tata McGraw-
Hill Publishing Company Limited, 2007.
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- John J. Craig, “Introduction to Robotics: Mechanics and Control,” Pearson Higher
Education, 2014.
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London, 1996.
- B. Bergman and B. Klefsjo, Quality: From Customer Needs to Customer Satisfaction,
McGraw Hill, New York, 1994. -~ I
- J. A. Burgess, Design Assuragt‘e og{ngmeefiand Managers, Marcel Dekker, New York,
J9AE, "
- Sushil Gupta and Martin St
Press, 2014.

Operations Management Systems,” CRC

AR RY V‘

Sl paanatlly ZLEYI Auwains goliy




R
1

ettt

Bnigh) 318 — )V Aoy A5y

o
w

ife
W

-

14 yall 519l

Slgall Jakoxs - 485al dlgall arigas @yl - (51 dgax) Aosiianell daxwidlg SLIYI - ASall slgall Elily Sl yas
4S5l Slgall plasuiul ae ($8uall puanaill - &Syall Slgall Hlasl GLIE - 36 eSe (allas dawlg &Syl

gzl

- J. Barbero, “Introduction to Composite Materials Design,” CRC Press, 2017.
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Bedford/St. Martin's, 11th Ed., 2015.
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Company Limited, 2007.
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David A. Stephenson and John S. Agapiou, “Metal Cutting Theory and Practice,” CRC
Press, 2016.
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- H. Kerzner, "Project Management: A Systems Approach to Planning, Scheduling,
and Controlling," 12th Edition, Wiley, 2017.
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- Miu, Denny K., Mechatronics: Electromechanics and Contromechanics, Springer-Verlag,
NewYork, Berlin, 1992.

- Groover, Mikell R, Automation, Production Systems, and Computer Integrated
Manufacturing,

- Prentice-Hall International, Inc., Simon & Schuster, Englewood Cliffs, New Jersey, 1987.
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Metallurgy,” 4th edition, Cambridge University Press, 2011.
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Heinemann, 2016.
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Neville, A.M., "Properties of Concrete", Longman, 5th ed., 2010.
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- Matthew McKay, Martha Davis, et. “Messages: The Communications Skills Book”, 2018.
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- Nikos A. Salingaros. “A Theory of Architecture”, 2016.
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- Francis D. K. Ching. “Architectural Graphics”, Amazon Digital Services LLC, April 2015.

- Ernest R. Norling. “Perspective Made Easy (Dover Art Instruction)”, 2012.
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- M. Nadim Hassoun and Akthem Al-Manaseer. “Structural Concrete: Theory and Design”, 2015.
- Bjorn N. Sandaker, Arne P. Eggen, et al. “The Structural Basis of Architecture”, 2019.
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Specifications and Valuation”, Sangam Books Ltd, 27 revised editions, 2002.
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- CARMONA, Matthew and TIESDELL, Steve. “Urban Design Reader: The Dimensions of Urban
Design”, The Architectural Press, 2007.
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- S. Cottrell. “Critical Thinking Skills”, 3rd Edition, published by Macmillan Study Skills, 2017.
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- Peter Wathern. “Environmental Impact Assessment: Theory and Practice”, Routledge, Feb 2013.
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