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Course Map - Industrial Automation Engineering (Process
control)

y

UR 143 ACE 190
pstell s ol
Lpuigl) Y sinall

@f\

v

Y sgimall

ECE 262 ACE 281 ACE 282 ACE 290
A {-1 Sy G [PON gfﬂllzliii ; s : e " .J;:J\
4y g yi<l) Cila ga el il Y sinall

@ o)

ACE 370
Fhial cslall
) Lol ALt

1

Y4
Badinal) cile L) AUy 4o liall aSail) dudia & (g ISl A o 4oy



A5 ASY) Aneigl) B A siall dnals

Course Map - Industrial Automation Engineering (Robotics)
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Course Map - Industrial Automation Engineering
(Embedded systems)
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English Version

University Requirements Courses UR (19 Credit Hrs)

Title Code | Lecture | Tutorial | Lab | Contact | Total | Level
Hrs credit
Hrs
English Language 1 | UR 041 1 2 - 3 2 0
English Language 2 | UR 042 2 2 - 4 3 0
Environmental UR 142 2 - - 2 2 1
Engineering
History of Eng. UR 143 2 - - 2 2 1
Science
Human rights UR 345 2 - - 2 2 3
Engineering UR 446 2 - - 2 2 4
economics
Quality assurance UR 247 2 - - 2 2 2
standards
Technical reports UR 347 1 2 - 3 2 3
writing
Projects UR 448 2 - - 2 2 4
management

Statistical table for UR courses

Total credit

Level

AN O

AIWINFLO

College Requirements Engineering Courses CR (47 Credit Hrs)

Title Code | Lecture | Tutorial | Lab | Contact Total | Level
Hrs credit
Hrs

Mathematics 1 CR 001 2 2 - 4 3 0
Mathematics 2 CR 002 2 2 - 4 3 0
Eng. Mathematics 1 CR 106 2 2 - 4 3 1
Eng. Mathematics 2 CR 107 2 2 - 4 3 1
Probability theory and CR 208 ’ ’ ) 4 3 )
random

Signal analysis CR 309 2 2 - 4 3 3
Eng. Mechanics 1 CR 003 2 2 - 4 3 0
Eng. Mechanics 2 CR 004 2 2 - 4 3 0
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45 JSIY) dnigll 448 48 yiall drala
Physics 1 CR 011 2 2 3 7 4 0
Physics 2 CR 013 2 2 3 7 4 0
Eng. Chemistry CR 021 2 2 3 7 4 0
En_gmeermg drawing CR 031 1 i 5 7 3 0
using computers
Electronic circuits and
components drawing | CR 231 1 - 6 7 3 2
using computers
Solid state Physics CR 132 2 2 - 4 3 1
Mechanical workshop | CR 032 1 - 3 4 2 0
Statistical Table for CR courses
Total Credit | Level
Hrs.
29 0
9 1
6 2
3 3
0 4
Specialization Requirement (Major) Courses for Industrial
Automation Engineering (53 Credit Hrs)
Title Code | Lecture | Tutorial | Lab | Contact | Total | Level
Hrs credit
Hrs
Electrical Eng. ACE161 3 4 - 7 5 1
Electrical circuits ACE261 2 2 - 4 3 2
Electronics 1 ACE171 2 2 3 7 4 1
Electronics 2 ACE172 2 2 3 7 4 1
Electronic Circuits ACE264 2 2 3 7 4 2
Electric Power and Machines | ACE272 2 2 3 7 4 2
Eng.
Fields and waves ECE262 2 2 - 4 3 2
Control Eng. ACE265 2 2 - 4 3 2
Computer Programming 1 CSEO51 2 - 3 5 3 0
Computer Programming 2 CSE151 2 - 3 5 3 1
Computer Eng. CSE251 2 - 3 5 3 2
Engineering production ACE174 2 2 - 4 3 2
Power Electronics | ACE275 2 2 - 4 3 2
Machines Theory ACE182 2 2 - 4 3 1
Sensors  and Electrical | ACE283 1 - 6 7 3 2
measurements
Applied Project ACE282 1 - 3 4 2 2
Summer Training 1 ACEQ090 - - 3 3 1 0
Summer Tanning 2 ACE190 - - 3 3 1 1
Summer Training 3 ACE290 - - 3 3 1 2
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Statistical Table for Specialization Courses

Total Credit
Hrs.

Level

3

19

31

0

0

BAWNIRFLO

Minor Requirement Courses for Industrial Automation Engineering
(56 Credit Hrs)

1- Minor Requirement Compulsory (38 Credit Hrs)

(Mechatronics)
Title Code | Lecture Tutorial Lab | Contact | Total | Level
Hrs credit
Hrs

Microcontrollers ACE 303 2 - 3 5 3 3
Advanced control systems ACE 304 2 2 - 3 3 3
Electronic measurements ACE 424 2 - 3 5 3 3
Programmable logic controllers | ACE 370 2 2 3 7 4 3
Industrial automation systems ACE 454 2 2 - 4 3 4
Field rogrammable gate arrays 2 - 3 5 3 4
(FPGA) prog g YS | ACE 425

Intelligent Control Systems ACE 427 2 2 - 4 3 4
Power Electronics Il ACE 421 2 2 - 4 3 4
Digital Control Systems ACE 372 2 2 - 4 3 3
Mechatronic | ACE 384 2 2 - 4 3 3
Mechatronic 11 ACE 432 2 2 - 4 3 4
Graduation Project ACE 480 1 - 9 10 4 4

Statistical Table for Minor Compulsory Courses

Total
Credit Hrs.

Level

0

0

0

19

19
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2- Minor Requirement Specialization Elective Courses (18 Credits
Hrs) (Mechatronics), Student should choose (12 Credits Hrs ) from

List 1in level 3, and (6 Credits Hrs) from List 2 in level 4

List 1
Title Code | Lecture | Tutorial | Lab | Contact | Total | Level
Hrs credit
Hrs
Heat Transfer and Thermodynamics ACE 341 2 2 - 4 3 3
Fluid mechanics ACE 342 2 2 - 4 3 3
Material properties and tested ACE 343 2 2 - 4 3 3
Microelectromechanical systems ACE 344 2 2 - 4 3 3
Modelling and simulation ACE 345 2 2 - 4 3 3
VLSI Technology ACE 346 2 2 - 4 3 3
Machines Design ACE 310 2 2 - 4 3 3
Automation manufacturing systems ACE 347 2 2 - 4 3 3
Real-time control systems ACE 348 2 2 - 4 3 3
Industrial networks ACE 349 2 2 - 4 3 3
Systems and Signal analysis ACE 350 2 2 - 4 3 3
Advanced Programming ACE 351 2 2 - 4 3 3
List 2
. . Contact Totql
Title Code | Lecture | Tutorial | Lab Hrs credit | Level
Hrs

Linear Control Systems ACE 451 2 2 - 4 3 4

Electro-Pneumatic Systems and ACE 452 ) ) ) 4 3 4

Control

Microcontrollers  and  Embedded ACE 453 5 ) ] 4 3 4

systems

Electro-Hydraulic systems and control | ACE 455 2 2 - 4 3 4

Programmable Logic Controllers 11 ACE 456 2 - 3 5 3 4

Nanoelectromechanical systems ACE 457 2 2 - 4 3 4

Computerized numerical control ACE 458 2 2 - 4 3 4

Mechatronics measurements ACE 459 2 2 - 4 3 4

At
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Minor Requirement Courses for Engineering Automation Systems
(56 Credit Hrs)

1- Minor Requirement Compulsory (38 Credit Hrs) (Process

control)
Title Code Lecture | Tutorial | Lab | Contact Total | Level
Hrs credit
Hrs

Microcontrollers | ACE 303 2 - 3 5 3 3
Advanced control systems ACE 304 2 2 - 3 3 3
Electronic measurements ACE 380 2 - 3 5 3 3
Programmable logic controllers | ACE 370 2 2 3 7 4 3
Industrial automation systems | ACE 454 2 2 - 4 3 4
Field programmable gate arrays 2 - 3 5 3 4
(PG Af 9 g YS | ACE 425

Intelligent Control Systems ACE 427 2 2 - 4 3 4
Power Electronics 11 ACE 421 2 2 - 4 3 4
Digital Control Systems ACE 372 2 2 - 4 3 3
Mechatronic | ACE 384 2 2 - 4 3 3
Mechatronic |1 ACE 432 2 2 - 4 3 4
Graduation Project ACE 480 1 - 9 10 4 4

Statistical Table for Minor Compulsory Courses

Total Level
Credit Hrs.
0
0
0
19
19
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2- Minor Requirement Specialization Elective Courses (18 Credits
Hrs) (Process control), Student should choose (12 Credits Hrs)

from List 1 in level 3, and (6 Credits Hrs) from List 2 in level 4

List 1
Title Code | Lecture | Tutorial | Lab | Contact | Total | Level
Hrs credit
Hrs
Heat Transfer and Thermodynamics ACE 341 2 2 - 4 3 3
Fluid mechanics ACE 342 2 2 - 4 3 3
Material properties and tested ACE 343 2 2 - 4 3 3
Microelectromechanical systems ACE 344 2 2 - 4 3 3
Modelling and simulation ACE 345 2 2 - 4 3 3
VLSI Technology ACE 346 2 2 - 4 3 3
Machines Design ACE 310 2 2 - 4 3 3
Automation manufacturing systems ACE 347 2 2 - 4 3 3
Real-time control systems ACE 348 2 2 - 4 3 3
Industrial networks ACE 349 2 2 - 4 3 3
Systems and Signal analysis ACE 350 2 2 - 4 3 3
Advanced Programming ACE 351 2 2 - 4 3 3
List 2
. . Contact Totql
Title Code | Lecture | Tutorial | Lab Hrs credit | Level
Hrs

Linear Control Systems ACE 451 2 2 - 4 3 4

Electro-Pneumatic Systems and ACE 452 5 5 ) 4 3 4

Control

Microcontrollers and  Embedded ACE 453 5 ) ] 4 3 4

systems

Electro-Hydraulic systems and control | ACE 455 2 2 - 4 3 4

Programmable Logic Controllers 11 ACE 456 2 - 3 5 3 4

Nanoelectromechanical systems ACE 457 2 2 - 4 3 4

Computerized numerical control ACE 458 2 2 - 4 3 4

Mechatronics measurements ACE 459 2 2 - 4 3 4

A1
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Minor Requirement Courses for Engineering Automation Systems
(56 Credit Hrs)

1- Minor Requirement Compulsory (38 Credit Hrs) (Robotics)

Title Code | Lecture | Tutori | Lab | Contact Total | Level
al Hrs credit
Hrs
Microcontrollers | ACE 303 2 - 3 5 3 3
Advanced control systems ACE 304 2 2 - 3 3 3
Electronic measurements ACE 380 2 - 3 5 3 3
Programmable logic controllers | | ACE 370 2 2 3 7 4 3
Industrial automation ACE 454 ) 5 ) 4 3 4
systems
Field programmable gate arrays 2 - 3 5 3 4
(PG AF; g g Y3 | ACE 425
Intelligent Control Systems ACE 427 2 2 - 4 3 4
Power Electronics Il ACE 421 2 2 - 4 3 4
Digital Control Systems ACE 372 2 2 - 4 3 3
Mechatronic | ACE 384 2 2 - 4 3 3
Mechatronic |1 ACE 432 2 2 - 4 3 4
Graduation Project ACE 480 1 - 9 10 4 4

Statistical Table for Minor Compulsory Courses

Total
Credit Hrs.

Level

0

0

0

19

19
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2- Minor Requirement Specialization Elective Courses (18 Credits
Hrs) (Robotics), Student should choose (12 Credits Hrs ) from List
1in level 3, and (6 Credits Hrs) from List 2 in level 4

List 1
Title Code | Lecture | Tutorial | Lab | Contact | Total | Level
Hrs credit
Hrs
Heat Transfer and Thermodynamics ACE 341 2 2 - 4 3 3
Fluid mechanics ACE 342 2 2 - 4 3 3
Material properties and tested ACE 343 2 2 - 4 3 3
Microelectromechanical systems ACE 344 2 2 - 4 3 3
Modelling and simulation ACE 345 2 2 - 4 3 3
VLSI Technology ACE 346 2 2 - 4 3 3
Machines Design ACE 310 2 2 - 4 3 3
Automation manufacturing systems ACE 347 2 2 - 4 3 3
Real-time control systems ACE 348 2 2 - 4 3 3
Industrial networks ACE 349 2 2 - 4 3 3
Systems and Signal analysis ACE 350 2 2 - 4 3 3
Advanced Programming ACE 351 2 2 - 4 3 3
List 2
. . Contact Totql
Title Code | Lecture | Tutorial | Lab Hrs credit | Level
Hrs

Linear Control Systems ACE 451 2 2 - 4 3 4

Electro-Pneumatic Systems and ACE 452 5 5 ) 4 3 4

Control

Microcontrollers  and  Embedded ACE 453 5 ) ] 4 3 4

systems

Electro-Hydraulic systems and control | ACE 455 2 2 - 4 3 4

Programmable Logic Controllers 11 ACE 456 2 - 3 5 3 4

Nanoelectromechanical systems ACE 457 2 2 - 4 3 4

Computerized numerical control ACE 458 2 2 - 4 3 4

Mechatronics measurements ACE 459 2 2 - 4 3 4

AA
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Minor Requirement Courses for Engineering Automation Systems
(56 Credit Hrs)

1- Minor Requirement Compulsory (38 Credit Hrs) (Embedded

systems)
Title Code | Lecture | Tutorial Lab | Contact Total Level
Hrs credit Hrs
Microcontrollers | ACE 303 2 - 3 5 3 3
Advanced control systems ACE 304 2 2 - 3 3 3
Electronic measurements ACE 380 2 - 3 5 3 3
Programmable logic controllers | | ACE 370 2 2 3 7 4 3
Industrial automation ACE 454 5 9 i 4 3 4
systems
Field programmable gate arrays 2 - 3 5 3 4
(FPG Ap) g g YS | ACE 425
Intelligent Control Systems ACE 427 2 2 - 4 3 4
Power Electronics II ACE 421 2 2 - 4 3 4
Digital Control Systems ACE 372 2 2 - 4 3 3
Mechatronic | ACE 384 2 2 - 4 3 3
Mechatronic Il ACE 432 2 2 - 4 3 4
Graduation Project ACE 480 1 - 9 10 4 4

Statistical Table for Minor Compulsory Courses

Total
Credit Hrs.

Level

0

0

0

19

19
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2- Minor Requirement Specialization Elective Courses (18 Credits
Hrs) (Embedded systems), Student should choose (12 Credits Hrs

) from List 1 in level 3, and (6 Credits Hrs ) from List 2 in level 4

List 1
Title Code | Lecture | Tutorial | Lab | Contact | Total | Level
Hrs credit
Hrs
Heat Transfer and Thermodynamics ACE 341 2 2 - 4 3 3
Fluid mechanics ACE 342 2 2 - 4 3 3
Material properties and tested ACE 343 2 2 - 4 3 3
Microelectromechanical systems ACE 344 2 2 - 4 3 3
Modelling and simulation ACE 345 2 2 - 4 3 3
VLSI Technology ACE 346 2 2 - 4 3 3
Machines Design ACE 310 2 2 - 4 3 3
Automation manufacturing systems ACE 347 2 2 - 4 3 3
Real-time control systems ACE 348 2 2 - 4 3 3
Industrial networks ACE 349 2 2 - 4 3 3
Systems and Signal analysis ACE 350 2 2 - 4 3 3
Advanced Programming ACE 351 2 2 - 4 3 3
List 2
. . Contact Totql
Title Code | Lecture | Tutorial | Lab Hrs credit | Level
Hrs

Linear Control Systems ACE 451 2 2 - 4 3 4

Electro-Pneumatic Systems and ACE 452 5 5 ) 4 3 4

Control

Microcontrollers and  Embedded ACE 453 5 ) ] 4 3 4

systems

Electro-Hydraulic systems and control | ACE 455 2 2 - 4 3 4

Programmable Logic Controllers 11 ACE 456 2 - 3 5 3 4

Nanoelectromechanical systems ACE 457 2 2 - 4 3 4

Computerized numerical control ACE 458 2 2 4 3 4

Mechatronics measurements ACE 459 2 2 4 3 4

q.
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Table for Level 0

First term
Title Code | Lecture | Tutorial | Lab | Contact | Total
Hrs credit
Hrs
Mathematics 1 CR 001 2 2 - 4 3
Physics 1 CR 011 2 2 3 7 4
Eng. Chemistry CR 021 2 2 3 7 4
Eng. Mechanics 1 CR 003 2 2 - 4 3
Computer Programming 1 CSE 051 2 - 3 5 3
English Language 1 UR 041 1 2 - 3 2
Total 19
Second term
Title Code | Lecture | Tutorial | Lab | Contact | Total
Hrs credit
Hrs
Mathematics 2 CR 002 2 2 - 4 3
Physics 2 CR 013 2 2 3 7 4
Eng. Mechanics 2 CR 004 2 2 - 4 3
Engineering drawing using CR 031 1 i 6 7 3
computers
English Language 2 UR 042 2 2 - 4 3
Mechanical workshop CR 032 1 - 3 4 2
Total 18
Title Code Lecture | Tutorial | Lab | Contact | Total
Hrs credit
Hrs
Summer Training 1 ACEQ090 - - 3 3 1
Table for Level 1
First term
Title Code Lecture | Tutorial | Lab | Contact | Total
Hrs credit
Hrs
Eng. Mathematics 1 CR 106 2 2 - 4 3
Electrical Eng. ACE 161 3 4 - 7 5
Solid state Physics CR 132 2 2 - 4 3
Electronics 1 ACE 171 2 2 3 7 4
Environmental Engineering UR 142 2 - - 2 2
Total 17
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Second term
Title Code Lecture | Tutorial | Lab | Contact Total
Hrs credit
Hrs
Eng. Mathematics 1 CR 107 2 2 - 4 3
Electronics 2 ACE172 2 2 3 7 4
Production Eng. ACEL174 2 2 - 4 3
Computer Programming 2 CSE151 2 - 3 5 3
Machines Theory ACE182 2 2 - 4 3
History of Eng. Science UR 143 2 - - 2 2
Total 18
Term code Lecture | Tutorial | Lab | Contact | Total
Hrs credit
Hrs
Summer training2 ACE 190 - - 3 3 1
Table for Level 2
First term
Title Code Lecture | Tutorial | Lab | Contact Total
Hrs credit
Hrs
Electrical circuits ACE 261 2 2 - 4 3
Electronic circuits and
components drawing using CR 231 1 - 6 7 3
computerS
Power Electronics | ACE 275 2 2 - 4 3
ELe;trlc Power and Machines ACE 272 9 9 3 7 4
Computer Eng. CSE 251 2 - 3 5 3
Quiality assurance standards UR 247 2 - - 2 2
Total 18
Second term
Title Code | Lecture | Tutorial | Lab | Contact Total
Hrs credit
Hrs
Electronic Circuits ACE264 2 2 3 7 4
Fields and waves ECE262 2 2 - 4 3
Control Eng. ACE265 2 2 - 4 3
Sensors and Electrical ACE281 1 i 6 7 3
measurements
Probability theory and CR 208 9 2 i 4 3
random
Applied Project ACE282 1 - 3 4 2
Total 18

ay
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Term code Lecture | Tutorial | Lab | Contact Total
Hrs credit
Hrs
Summer training3 ACE 290 - - 3 1
Table for Level 3 (Mechatronics)
First term
Title Contac Total
Code Lecture | Tutorial | Lab credit
t Hrs
Hrs
Mechatronic | ACE 384 2 2 - 4 3
Microcontrollers | ACE 303 2 - 3 5 3
Digital Control Systems | ACE 372 2 2 - 4 3
elective 1 ACE 3** 2 2 - 4 3
elective 2 ACE 3** 2 2 - 4 3
Technical reports writing | UR 347 1 2 - 3 2
Total 17
Second term
. . Contact Tota_l
Title Code Lecture | Tutorial | Lab credit
Hrs
Hrs
Signal analysis CR 309 2 2 - 4 3
Programmable ACE 370 2 2 3 7 4
Logic Controllers |
Advanced control ACE 304 5 ) i 3 3
systems
elective 3 ACE 3** 2 2 - 4 3
elective 4 ACE 3** 2 2 - 4 3
Human rights UR 345 2 - - 2 2
Total 18
Table for Level 4 (Mechatronics)
First term
Title Code Lectur | Tutorial | Lab | Contac Total
e t Hrs credit
Hrs
Engineering economics UR 446 2 - - 2 2
Mechatronic Il ACE 432 2 2 - 4 3
Field programmable gate ACE 425 ) ) 3 c 3
arrays (FPGA)
Industrial automation ACE 454 2 2 - 4 3

ay
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systems
elective 5 ACE 4** 2 2 4 3
Project ACE 480 1 - 3 4 2
Total 16
Second term
Title Code Lecture | Tutorial | Lab | Conta | Total
ct Hrs | credit
Hrs
Projects management UR 448 2 - - 2 2
Power Electronics Il ACE 421 2 2 - 4 3
Electronic measurements ACE 424 2 - 3 5 3
Intelligent Control Systems | ACE 427 2 2 - 4 3
elective 6 ACE 4** 2 2 - 4 3
Project ACE 480 - - 6 6 2
Total 16
Table for Level 3 (Process Control)
First term
Title Contac Total
Code Lecture | Tutorial | Lab credit
t Hrs
Hrs
Process Control | ACE 388 2 2 4 3
Microcontrollers | ACE 303 2 - 5 3
Digital Control Systems | ACE 372 2 2 4 3
elective 1 ACE 3** 2 2 4 3
elective 2 ACE 3** 2 2 7 3
Technical reports writing | UR 347 1 2 3 2
Total 17
Second term
. . Contact | 'O
Title Code Lecture | Tutorial | Lab credit
Hrs
Hrs
Signal analysis CR 309 2 2 - 4 3
Programmable ACE 370 2 2 3 7 4
Logic Controllers |
Advanced control ACE 304 ) ’ i 3 3
systems
elective 3 ACE 3** 2 2 - 4 3
elective 4 ACE 3** 2 2 - 4 3
Human rights UR 345 2 - - 2 2
Total 18
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Table for Level 4 (Process Control)

First term
Title Code | Lecture | Tutorial | Lab | Contact Total
Hrs credit
Hrs
Engineering economics UR 446 2 - - 2 2
Process Control I ACE 477 2 2 - 4 3
Field programmable gate | ACE 425 5 ] 3 . 3
arrays (FPGA)
Industrial automation ACE 454 5 ) i 4 3
systems
elective 5 ACE 4** 2 2 - 4 3
Project ACE 480 1 - 3 4 2
Total 16
Second term
Title Code Lecture | Tutorial | Lab | Conta | Total
ct Hrs | credit
Hrs
Projects management UR 448 2 - 2 2
Power Electronics Il ACE 421 2 2 4 3
Electronic measurements ACE 424 2 - 5 3
Intelligent Control Systems | ACE 427 2 2 4 3
elective 6 ACE 4** 2 2 4 3
Project ACE 480 - - 6 2
Total 16
Table for Level 3 (Robotics)
First term
Title Contact Total
Code Lecture | Tutorial | Lab credit
Hrs
Hrs
Robotics | ACE 389 2 2 - 4 3
Microcontrollers | ACE 303 2 - 3 5 3
Digital Control Systems | ACE 372 2 2 - 4 3
elective 1 ACE 3** 2 2 - 4 3
elective 2 ACE 3** 2 2 - 4 3
Technical reports writing | UR 347 1 2 - 3 2
Total 17

q0
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Second term
. . Contact Tthl
Title Code Lecture | Tutorial | Lab credit
Hrs
Hrs
Signal analysis CR 309 2 2 - 4 3
Programmable ACE 370 2 2 3 7 4
Logic Controllers |
Advanced control ACE 304 ) ) i 3 3
systems
elective 3 ACE 3** 2 2 - 4 3
elective 4 ACE 3** 2 2 - 4 3
Human rights UR 345 2 - - 2 2
Total 18
Table for Level 4 (Robotics)
First term
Title Code | Lecture | Tutorial Lab | Contact Total
Hrs credit
Hrs
Engineering economics UR 446 2 - - 2 2
Robotics Il ACE 476 2 2 - 4 3
Field programmable gate | ACE 425 ) ] 3 5 3
arrays (FPGA)
Industrial automation ACE 454 ) ) i 4 3
systems
elective 5 ACE 4** 2 2 - 4 3
Project ACE 480 1 - 3 4 2
Total 16
Second term
Title Code Lecture | Tutorial | Lab | Conta | Total
ct Hrs | credit
Hrs

Projects management UR 448 2 - - 2 2
Power Electronics Il ACE 421 2 2 - 4 3
Electronic measurements ACE 424 2 - 3 5 3
Intelligent Control Systems | ACE 427 2 2 - 4 3
elective 6 ACE 4** 2 2 - 4 3
Project ACE 480 - - 6 6 2
Total 16
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Table for Level 3 (Embedded Systems)
First term
Title Contac Total
Code Lecture | Tutorial | Lab credit
t Hrs
Hrs
Embedded Systems | ACE 390 2 2 - 4 3
Microcontrollers | ACE 303 2 - 3 5 3
Digital Control Systems | ACE 372 2 2 - 4 3
elective 1 ACE 3** 2 2 - 4 3
elective 2 ACE 3** 2 2 - 4 3
Technical reports writing | UR 347 1 2 - 3 2
Total 17
Second term
Contact Total
Title Code Lecture | Tutorial Lab credit
Hrs
Hrs
Signal analysis CR 309 2 2 - 4 3
Programmable
Logic Controllers | ACE 370 2 2 3 ! 4
Advanced control ACE 304 5 ) i 3 3
systems
elective 3 ACE 3** 2 2 - 4 3
elective 4 ACE 3** 2 2 - 4 3
Human rights UR 345 2 - - 2 2
Total 18
Table for Level 4 (Embedded Systems)
First term
Title Code Lecture | Tutorial Lab Contact Total
Hrs credit
Hrs
Engineering economics UR 446 2 - - 2 2
Embedded Systems I ACE 475 2 2 - 4 3
Field programmable gate | ACE 425 9 ) 3 c )
arrays (FPGA)
Industrial automation ACE 454 ) ) i 4 3
systems
elective 5 ACE 4** 2 2 - 4 3
Project ACE 480 1 - 3 4 2
Total 16
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Second term
Title Code Lecture | Tutorial | Lab | Conta | Total
ct Hrs | credit
Hrs
Projects management UR 448 2 - - 2 2
Power Electronics 11 ACE 421 2 2 - 4 3
Electronic measurements ACE 424 2 - 3 5 3
Intelligent Control Systems | ACE 427 2 2 - 4 3
elective 6 ACE 4** 2 2 - 4 3
Project ACE 480 - - 6 6 2
Total 16
aA
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Courses Contents and Descriptions

1-Level O

First term
Code CR 001
Field College Requirements Eng.
Title Mathematics 1
Credits 3Hrs (2 lec + 1Tut)

Prerequisite

Description

Introduction to linear algebra (algebra of vectors — linear
dependence and independence — algebra of matrices) —
Theory of linear algebraic equation Systems — Gauss
elimination method — Algebra of complex numbers — Theory
of partial fractions — Numerical computation of roots of
Function (definition - theorems)- Functions - limits
(definitions — theorems) — continuity — differentiation and
applications — integration— methods of integration —proper
integration- improper integration -Binomial theory- partial
fractions - Taylor and Maclaurin expansion — Applications in
approximations and error estimation

References E. Shoukralla, "Real valued functions with differentiation and
integration calculus,” Publishing for universities — Cairo [Arabic
edition], 2010.

Code CR 011

Field College Requirements Eng

Title Physics 1

Credits 4 Hrs (2lec+ 1Tut + 1Lab)

Prerequisite

Description

Physical quantities — units and dimensions — field of
gravitational force and its application — fluid statics and
dynamics — potential energy - hydrostatic pressure , Pascal's
law - viscosity — elasticity- sound waves — waves in elastic
media — heat transfer — Kinetic theory of gases - thermal
expansion, heat, heat absorption in solids and liquids, the
first law of thermodynamics, mechanisms of heat transfer,
kinetic theory of gases, ideal gases , translational Kinetic
energy, distribution of molecular speeds, molecular specific
heat , degrees of freedom and its relation with the specific
heat entropy and the second law of thermodynamics, some of
the singular processes, reversible and irreversible processes,
entropy changes, the second law of thermodynamics.

19

Baaiaall cileluad) aliy Lo liial) aSail) i b G g IS Ax a3 Ay




A g Y Awigl) K

i gial) daala

Practical part:

Determination of sound speed in air — Determination of
viscosity using stok's low- Determination of gravitational
force - Verfication of stok's law and elasticity constant
estimation - Determination hardness coefficient for a wire -
Specific heat of the oil had to be a way that electrical
Basthaddam priced Gul- The achievement of Boyle's law of
gases- Determination of Specific heat of a solid body by
mixing - Determination of the coefficient of linear expansion

References D. Halliday and R. Resnick, "Fundamentals of Physics", 7" edition ,
John Wiley, 2007.

Code CR 021

Field College Requirements Eng

Title Eng. Chemistry

Credits 4 Hrs (2 lec + 1Tut + 1Lab)

Prerequisite

Description

State equation —thermodynamic chemistry- Combustion —
material and heat balance in Chemical processes and in fuel
combustion — equilibrium - renewable energy sources -
Technology of potable and industrial water treatment and
water pollution — Air pollution and its control — Pollution by
solid wastes and its control — Corrosion (types of corrosion —
defense against corrosion — industrial case studies) - solvent
properties- dynamic stability of chemical and physical
process- chemical interaction mobility-Electrochemistry-
introduction to corrosion engineering - semiconductor
chemistry and fabrication.

Practical part:

Safty guidlines — Density of liquids and solids — compound
types — Chemical Reactions — Synthesis of a compound -
Empirical formula- Gas Laws — Acids and Bases — Le
Chatliere's Principles- molar mass of acid — Titration of
Antacids — Titration of Vinegar —colligative properties —
calorimtry — kinetics — Beer's Law

References [1] S. Zumdahl and S. A. Zumdahl, "Chemistry," 8" edition, Cengage

learning, 2008.
[2] M. S. Silberberg, "Principles of general chemistry," 1st edition,

McGraw Hill, 2007.

Code CR 003

Field College Requirements Eng

Title Eng. Mechanics 1

Credits 3Hrs(2lec+1Tut)

Yoo
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Prerequisite

Description | Introduction - statics- moments- moments of inertia- Newton
laws - Vectors and forces in space— particle equilibrium —
center of mass and geometrical center- distributed forces —
Center of gravity -application of hydrostatics — principles of
friction - friction and its applications— Linear of motion —
Relative velocity — Motion of relation — Laws of motion.

References F. Beer, E. R. Johnston, R. Flori, "Mechanics for Engineers,
Statics," 5th Edition, McGraw-Hill, 2007.

Code CSE 051

Field Specialization Requirements

Title Computer programming 1

Credits 3 Hrs (2 lec + 1Lab)

Prerequisite -

Description Overview of programming languages - Programming basics -
Loops and decision making - Control schemes - Functions
and subroutines - Arrays, Strings, and Pointers- Structures,
Unions, Bit manipulations, and Enumerations — Software -
Techniques of engineering problems-  solution in
communication engineering- field of information systems-
development of planned programs using c++ language-
improving, translation, and correction of programs-

References [1] A. Donovan,B. W. Kernighan, "The Go Programming

Language," Addison-Wesley, 2015.
[2] B. W. Kernighan and D. M. Ritchie, "The C Programming
Language 2nd Edition," Prentice Hall Inc., 1989.

Code UR 041

Field University req.

Title English 1

Credits 2 Hrs (1 lec + 1Tut)

Prerequisite -

Description Chosen compositions in engineering subjects for training on
investigating and quick reading- reports writing- information
transfer- development of language communication by
discussion subjects, and summary writing

References R. Huddleston, G. K. Pullum, " The Cambridge Grammar of the

English Language, " Cambridge University Press, 2002.

KR
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Second term

Code CR 002

Field College Requirements Eng
Title Mathematics 2

Credits 3 Hrs (2 lec + 1Tut)

Prerequisite

Mathematics 1 CR 001

Description

Integration methods- integration by substitution- successive
reduction- triangular substitution- finite integration and its
properties —upper and lower rayman collection — basic
theory of integration — improper integration — integration
application- calculation of rotational areas and volume —
integration by approximation — trapezoidal and Simpson
rule- Cartesian coordinate and its application — analytical
geometry: second order equation — straight line pairs- circle
and circle groups — conical sectors — analytical geometry in
space — coordinate disciplines- straight line equation

References [1] V. I. Arnold, "Ordinary Differential Equations," 3™ ed, New

York Springer, 2006
[2] E. Shoukralla, "Real valued functions with differentiation and

integration calculus,” Publishing for universities — Cairo [Arabic
edition], 2010.

Code CR 013

Field College Requirements Eng

Title Physics 2

Credits 4 Hrs (2 lec + 1Tut + 1Lab)

Prerequisite

Physics 1 CR 011

Description

Electricity and magnetism: Charge and matter — electric field
— Coulomb law- electrical flux- Gauss's law - electric
potential — capacitors and dielectrics — current, resistance
and electromotive force — magnetic field — Ohm's law and
simple circuits- Biot and Savart law — Faraday’s law of
induction — inductance — magnetic properties of matter —
Maxwell’s equations — Light: Geometrical optics, wave
physics of light and Huggen's principle- interference and
diffraction- light polarization and fiber optics. Atomic
physics: atomic structure, Boher theory- basic of quantum
theory- Laser —electro optics phenomena — reletivity theory

Practical part:

The verifing Ohm's law and Determination the resistivity of
the wire — Divergence from Ohm's law and the finding of the
relationship between the voltage and current — Determine
self inductance of the coil — verifying Ohm's law in a
capacitor using alternating current — Metric Bridge -
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Determination of electrochemical equivalent for Copper —
The Determination of horizontal component of magnetic field
of the earth - The magnetic field lines for a magnetic rod —
Determination of a focal length of convex lens and a concave
lense using a flat mirror - Determination of the focal length of
the concave mirror — Determination of the Refraction
coefficient of a liquid

References [1] D. Halliday and R. Resnick, "Fundamentals of Physics", 7"
edition , John Wiley, 2007.
[2] R. A. Serway and J. W. Jewett, "Physics for Scientists and
Engineers with Modern Physics”, 8" edition, Brooks Cole,
2009.
Code CR 004
Field College Requirements Eng
Title Eng. Mechanics 2
Credits 3 Hrs (2 lec + 1Tut)
Prerequisite Eng. Mechanics 1 CR 003
Description Engineering dynamics: particle dynamics - Newton's law of
motion —equation of motion in different coordinates —work
and energy of the particles — conservative groups and
potential function — frictions and its applications in linear
motion - rigid particle motion- plane motion types and
transferable, rotational and general — dynamics of rigid
particle
References F. P. Beer, "Vector Mechanics for Engineers: Dynamics," 7th
Edition, McGraw-Hill, 2009.
Code CR 031
Field College Requirements Eng
Title Engineering Drawing using Computer
Credits 3 Hrs (1 lec + 2Lab)
Prerequisite -
Description Principles of engineering drawing — engineering language —

analysis and investigation of engineering drawing -
projection dimension — free drawing — perspective drawing-
threee dimensional modeling — modeling by computer
engineering drawing tools - Engineering processes —
engineering projection — perspective derivation- derivation of
the third view — sectors — steel construction- mechinacl
assembling.

Practical part:
Using Auto CAD program to do the following:
Drawing projections - derivation of the third view — Drawing
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sectors — steel structures — point, lines, and plain projection -
Projection Assistant - Multi-Surfaces

References [1] K. Morling, "Geometric and Engineering Drawing," 3rd
edition, Routledge, July 2012.
[2] M. B. Shah, B. Ch. Rana, "Engineering Drawing," Pearson
Education India, 20009.

Code UR 042

Field College Requirements Eng

Title English2

Credits 3 Hrs (2 lec + 1Tut)

Prerequisite Englishl UR 041

Description | Analysis and illustration of writing — reading subjects from
the several sizes book- concentrated revision for the long
writing which include research — experience in subjects
presentation.

References R. Huddleston, G. K. Pullum, " The Cambridge Grammar of the
English Language, " Cambridge University Press, 2002.

Code CR 032

Field College Requirements Eng

Title Mechanical workshop

Credits 2 Hrs (1 lec + 1Lab)

Prerequisite -

Description workshop processes - classification of manufacturing
processes - Engineering Materials: Ferrous and non-ferrous
metals Different - Introduction to engineering Instruments
- methods of joining processes (weling - brazing and
soldering - screwing riveting- shrink fitting) - Introduction to
non-conventional machining - surface Finishing Processes -
Processes Changing the Material Properties.

Practical Part

Practical exercises in the workshops of: Carpentry,
filings and blacksmithing, welding, plumbing and
lathe machining

Refernces K. John, "Mechanical Workshop Practice,” PHI Learning Pvt.
Ltd, 2010.

Code ACE 090

Field Specialization Requirements

Title Summer Training 1

Credits 1 Hrs
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Prerequisite

Description

Practical training in the faculty in the Mechincal workshop
(2 weeks) (Carpentry, filings and blacksmithing ,
welding, plumbing and lathe machining) and
Engineering drawing (2 weeks). For 6Hr. Per day, 4 days per
week for 4 weeks,

2- Level 1

First term
Code CR 106
Field College Requirements Eng
Title Eng. Mathematics 1
Credits 3 Hrs (2 lec + 1Tut)

Prerequisite

Mathematics 2 CR 002

Description

Partial differetiation applications - maximum value of
functions in multivariables — vector analysis — vector
differential operators - multiple integration and its
application ( curvature and perpendicular coordinates —
Gauss and Stoke's theorem) — infinite series and function
expansion — Basic principles of divergence and convergence —
ordinary first order differential equations- homogeneous
equation- ordinary second order differential equation —
constant coefficient equation complementary function and its
special solution- Laplace transform and its application in
differential equation solution

References [1] V. I. Arnold, "Ordinary Differential Equations," 3™ ed, New

York Springer, 2006
[2] E. Shoukralla, "Real valued functions with differentiation and

integration calculus,” Publishing for universities — Cairo [Arabic
edition], 2010.

Code ACE 161

Field Specialization Requirements

Title Electrical Eng.

Credits 5 Hrs (3 lec + 2Tut )

Prerequisite

Mathematic2 CR 002

Description

Electrical circuit constants and variables - Electrical circuit
elements — Simple resistance circuit - Electrical circuit
analysis — Transformation between electrical sources -
Electrical network theories — Delta and star connection and
the transformation between them — Steady state sinusoidal

V.0
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AC current circuit — Time vector representation — Power and
power factor — Resonance circuit — Inductive coupling
Circuit — Three phase circuits.

References [1] J. B. Gupta, "Basic Electrical & Electronics Engineering,"1st

edition, McGraw-Hill , :2012.
[1] S.b. Hammond, “electrical Engineering”, McGraw-Hill Book

Company: New York, 2009

Code CR 132

Field College Requirements Eng

Title Solid state physics

Credits 3 Hrs (2 lec + 1Tut)

Prerequisite

Physics2 CR 013

Description

Atomic structure — Quantum mechanics - principles of
crystal structure for solid materials — Energy bands and
charge carriers — Carrier concentration and diversion in
fields — Concentration of excess carrier in semiconductors-
Optical absorption — Carrier interference — Insulating
materials — Dielectric constant — Polarization — Piezoelectric
— Dielectric losses — Magnetic materials properties — Ferrite
materials — Magnetic effects of super conductors

References [1] N. W Ashcroft, N. D. Mermin, "Solid State Physics,” New York,
Holt, Rinehart and Winston, 1976.
[2] G. Burns,” Solid State Physics,"Academic Press, 1985.
Code ACE171
Field Specializatioedn Requirements
Title Electronics 1
Credits 4 Hrs (2 lec + 1Tut + 1Lab)

Prerequisite

Physics2 CR 013

Description

Semiconductor physics — Semiconductors — Diffusion current
in pn- junction — Biasing of pn- junction — Different types of
pn- junctions — Electron ballistics — Semiconductor diodes
application — Zener diodes and other elements.

Practical part:

Measuring the properties of the p-n junction and its
estimated resistance- properties of Zener diode —Halve wave
rectifier — Full wave rectifier — diode limmeter — clipping
circuit

References

[1] R. Sponcer, M. Ghausi, "Introduction to Electronic Circuit
Design: International Edition", Pearson Higher Education,
2003.

[2] D. L. Eggleston "Basic Electronics for Scientists and
Engineers”, Wiley and Sons, May 9, 2011.
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Code CR 142

Field University Requirements

Title Environmental Eng.

Credits 2 Hrs (2 lec)

Prerequisite -

Description Air pollution and solution- radiation pollution- physical
environment and pollution- purification of factories- exhaust
gases and energy station's pollution- renewable energy
sources- earth thermal energy- mobile telephone technology -
environmental noise — Waste recycling

References J. R. Mihelcic, J. B. Zimmerman "Environmental Engineering:

Fundamentals, Sustainability, Design," 2nd edition, Wiley, 2014.

Second term

Code CR 107

Field College Requirements Eng

Title Eng. Mathematics 2

Credits 3 Hrs (2 lec + 1Tut)

Prerequisite Eng. Mathematic 1 CR 106

Description | Curve fitting - Partial differentiation — Multiple integrals —
Infinite series - Subjects in analytical geometry and conic
sections — Parametric and polar equations — Fourier series —
Fourier transforms — Z- transforms - Numerical analysis -
Applications - Application in Numerical analysis of RLC (
over damping, under damping, critical damping and
resonance )

References [1] H. K. Dass and R. Verma, "Introduction to Engineering

Mathematics", Addison Wesley, 2002.
[2] J. Tuma, "Engineering Mathematics Handbook," McGraw
Hill Professional, 1998.

Code ACE172

Field Specialization Requirements

Title Electronics 2

Credits 4 Hrs (2 lec + 1Tut + 1Lab)

Prerequisite Electronics 1 ACE171

Description | Bipolar Junction Transistor fundamentals - Bipolar Junction

Transistor Characteristics - Bipolar transistor Circuits -
Small Signal Bipolar Transistor Equivalent Circuit - Single
Stage Bipolar Transistor Amplifier — pn- junction Field
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Effect Transistor — Schottky Field Effect Transistor —
Insulated — gate Field Effect Transistor - Field Effect
Transistor equivalent circuit and biasing circuit.

Practical part:

Measuring the properties of bipolar transistor - Study
methods of connection and transistor biasing - Bipolar
Transistor Amplifier — Properties of pn- junction Field Effect
Transistor— FET transistor biasing -- Field Effect Transistor
amplifier

References _ _ _ .
[1] J. B. Gupta, "Basic Electrical & Electronics Engineering,"1%
edition, McGraw-Hill , :2012.
[2] D. L. Eggleston "Basic Electronics for Scientists and
Engineers”, Wiley and Sons, May 9, 2011.
Code ACE174
Field Specialization Requirements
Title Engineering production
Credits 3 Hrs (2 lec + 1Tut)

Prerequisite

Description

Principles of machining, Materials of cutting tools, Turning
machines and processes, Drilling machines and processes,
Shaping and planning machines and processes, Milling
machines and processes, Grinding machines and processes,
Methods of tools and work piece fixation, Machining time,
Non- conventional cutting processes (ECM, EDM, USM,
AJM, WIM and AWJM), Metal forming: Introduction
includes mechanical behavior of the materials, Plastic
deformation, Effect of temperature on plastic behavior,
Types of forming processes: Hot, Cold, Massive or sheet
metal work, Metal forming processes: Forging and its types,
Rolling, Extrusion, Types of drawing (rod, wire, tube, and
deep), Sheet metal work (shearing, pressing, blanking,
spinning, bending, coining, etc.), Brief explanation to forming
machines and equipment, Heat treatment of alloys: Diffusion
and phase transformation in alloys, Heat treatment processes
for iron and steel alloys, Heat treatment processes for non-
ferrous alloys.

references

[1] P. C. Sharma, "A TextBook Of Production Enginerring,”" 11th
Edition, S.Chand , 1982.

[2] Swadesh Kumar Singh A Text Book on Production Engineering:
Useful for IAS, IES, GATE, PSU's and Other Competitive Exam
(English) 2nd Edition," Made Easy Team, 2011.

[3] M. Eissa: Production Engineering. 3th edition. Eitrac for
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publishing books, 2005.
[4] H. El-Houfy: Nontraditional machining techniques. Taylor &
Francis, 2007.

Code ACE182

Field Specialization Requirements

Title Machines Theory

Credits 3 Hrs (2 lec +1 Tut)

Prerequisite

Description | Identify mechanisms and predict their motion - Calculate the
degrees of freedom of mechanisms- Determine the positions,
velocities and accelerations of links and  points on
mechanisms - Calculate dynamic joint forces of mechanisms -
Balance simple rotating objects - Analyze and modify
existing mechanisms .

References [1] Skvarenina T. L, ana Dewitt W. E. , “Electrical Power and

Controls”, Prentic Hall , London, 2009.
[2] S. K. Bhattacharya, B. Singh, "Control of Machines," revised 2nd
edition, New Age International (P) Ltd., 2006.

Code CSE151

Field Specialization Requirements

Title Computer Programming 2

Credits 3 Hrs (2 lec + 1Lab)

Prerequisite Computer Programming 1 CSE051

Description Basics of data structure- Algorithms and data types — Data
structure — Scheduling — sorting - graphic- Algorithms
(processing, arrangement, searching), all structure and
programming are performed using C++ language - Tree
analysis and algorithms design - Algorithms efficiency -
Complex calculations — Parallel algorithms — Introduction to
windows — Windows programming - basics of programming
— Training on using one of the visual programming language
as an example of windows programming.

References [1] A. Donovan,B. W. Kemighan, "The Go Programming

Language,” Addison-Wesley, 2015.
[2] B. W. Kernighan and D. M. Ritchie, "The C Programming
Language 2nd Edition,"” Prentice Hall Inc., 1989.
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Code UR 143

Field University Requirements

Title History of Eng. Sciences

Credits 2 Hrs (2 lec)

Prerequisite -

Description | History of Engineering Sciences in ancient centuries-
Electronics history - Historical developments of Tv.
broadcasting- History of transistor and Integrated Circuits
invention- Electromagnetic waves discovery by Hertz and
Marconi- efforts for radio broadcasting discovery.

References [1] R. Newton “Project Management Step by Step: How to Plan and

Manage a Highly Successful Project,” Pearson Education Canada,
2007.

[2] E. G. Garrison, "History of Engineering and Technology:
Artful Methods,” CRC Press, 1998.

Code ACE 190

Field Specialization Requirements

Title Summer Training 2

Credits 1 Hrs

Prerequisite Summer Training 1 ACE 090

Description | Practical training in the faculty in electrical and Electronics
workshops and lab, for 6Hrs. Per day, 4 days per week, for
4 weeks

3- Level 2
First term

Code ACE261

Field Specialization Requirements

Title Electrical Circuits

Credits 3 Hrs (2 lec + 1Tut)

Prerequisite Electrical Eng. ACE161

Description Introduction to DC circuit analysis - Circuit theories- A.C.

fundamentals - Power analysis in A.C. circuit - Theories of
AC analysis - Method of A.C. circuit solutions -
Multifrequency Drivers - Coupling circuits- Resonance
circuits — Non linear circuit analysis- CAD for circuits .

Practical part:

Realization of Dc circuits — realization of circuit theory -
Maximum power transfer- realization of AC circuits

Y.
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analysis- Coupling circuits- Properties of Resonance

circuits — Non linear circuit analysis.-

References [1] L. P. Huelsman, "Circuits, matrices and linear vector spaces,"
Courier Corporation, 2012.
[2] S. Franco, "Design with operational amplifiers and analog
integrated circuits,” McGraw-Hill, 2001.
Code CR 231
Field College Requirements Eng
Title Electronic circuits and components drawing using computer
Credits 3 Hrs (1 lec + 2Lab)

Prerequisite

Eng. Drawing CR 031

Description

Drafting techniques of electronic designs-Symbols of
electronic Circuits drafting Assembly and detail drawing-
Electronic-Components symbols - Schematic -diagram
drawing-Wiring and printed circuit board diagrams-Draw
Proper Schematic diagrams of pictorial diagrams-Computer-
aided-drawing of electronic Components and circuits-
Computer-aided-drawing of printed circuit boards.

Practical Part:

Use Agel, Express or Orcad program in carrying out the
following:

Drawing electronic components and symbols - Electronic
circuits diagram - printed circuit boards — Drawing of multi-
layered circuits

References [1] R. S.Villanucci, "Electronic drafting — printed circuit design,”

Macmillan Publishing company, 1985.
[2] O. Ostrowsky, "Engineering Drawing with CAD Applications,"

Routledge,1989.

Code ACE 275

Field Specialization Requirements

Title Power Electronics |

Credits 3 Hrs (2lec +1 Tut)

Prerequisite

Electronics Il ACE 172

Description

Analytical methods, Canonical circuit topologies,
fundamentals of power semiconductors — power diodes —
thyristors (diac — SCR - triac — etc.) — firing, protection
switching off circuits — single and three phase controlled
rectifiers — AC voltage regulators (cycle control — phase
control — loading cases), snubbing circuits, drive circuits,
fundamentals of control methods.

\RR
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References [1] J. C. Whitaker, "AC power systems handbook," CRC Press,
2006.
[2] M. H. Rashid, "Power electronics handbook: devices, circuits
and applications,” Academic press, 2010.
[3] R. W. Erickson, D. Maksimovic, "Fundamentals of power
electronics,” Springer Science & Business Media, 2007.
Code ACE272
Field Specialization Requirements
Title Electrical Power and machines Eng.
Credits 4 Hrs (1 lec + 1Tut +1 Lab)

Prerequisite

Electrical Eng. ACE161

Description

Elements of power systems -Electrical design of overhead
transmission lines — Steady state -Performance of overhead
transmission lines (short — medium - long ) — Towers and
electrical insulators — Mechanical design of overhead lines —
Distribution networks ( DC distribution — AC distribution )
- Control of Voltage and Reactive Power - Economics of
Power Factor - Three phase circuits — Transmission lines —
Transmission lines current and voltage relations -
Representation of power systems - Transformer types -
Construction - Ideal transformer — Practical single phase
transformer — Equivalent circuits — Magnetizing current -
Determination of transformer’s parameters from open
circuit test and short circuit test data — Losses — Efficiency -
Voltage regulation — Cooling methods of power transformer -
Auto transformer — three phase transformers - Connections —
Instrument transformers — Design aspects of transformers —
Induction motors (single and three phases) — Direct current
machines

References [1] M. Z. Kolovsky, " Advanced theory of mechanisms and

machines,"” Springer Science & Business Media, 2012.
[2] D. Zheng, "Advances in Electrical Engineering and Electrical

Machines"Springer, 2011.

Code CSE251

Field Specialization Requirements

Title Computer Eng.

Credits 3 Hrs (2 lec + 1Lab)

Prerequisite

Computer Programming 2 CSE151

WY
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Description

Logic design — Logic circuit - Memory elements — Counters —
Registers — Analysis and design of combinational digital
circuits — Analysis and design of sequential digital circuits-
Invention and development of memory elements and
processors- Evaluation of computer performance- Memory
characteristics and hierarichy— Kinds of memory —Memory
managements - Kinds of processors — Order cycle.

Practical part:

Realization of logic design for different circuits — realization
of flip flop cicuits — realization of register — Realization of
counter — realization for different sequential circuits

References [1] G. P. Vander, G. Gielen, W. Sansen, "A computer-aided
design and synthesis environment for analog integrated
circuits,” Springer Science & Business Media, 2006.

[2] P. A. Jalote, "concise introduction to software engineering,"

Springer Science & Business Media, 2008.

Code UR 247

Field University Requirements

Title Quality assurance standards

Credits 2 Hrs (2 lec)

Prerequisite

Description

Overarching quality assurance standards - Concepts and
Vocabulary (Quality control - Quality assurance - Quality
improvement - Quality management principles) - Decision
analysis- Linear programming- Software development - New
methods for quality adaptation and improvement in the
industrial services- General frame for overall quality system
operation in relation with quality-quantity Functions and
limits - Policies on quality systems - Non-conformance
Reports and Corrective Action - Steps to Certification and
other Practical Issues.

References

R. Tricker,. "Defence Electronics: Standards and Quality
Assurance," Elsevier, 2014

Second term

Code ACE264

Field Specialization Requirements
Title Electronic Circuits

Credits 4 Hrs (2 lec + 1Tut + 1Lab)

Prerequisite

Electronics2 ACE172

Description

Multi stages amplifier — Feed back amplifier oscillators —

A\RRE
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Power amplifier- High frequency amplifiers - Integrated
Circuit amplifiers — Wide band amplifier- Operational
Amplifiers characteristics- Wave generation and shaping-
Application of non-linear circuits- Design of analog electronic
circuits- Circuit simulation- Response description and
printed circuit building.

Practical part:

Characteristics of multi stage amplifier — Gain measurements
— coupling - Characteristics of feedback amplifier -
Oscillator characteristics — Power amplifier — High frequency
amplifiers — 1IC amplifiers

References [1] M. H. Jones, "A practical introduction to electronic circuits,”

Cambridge University Press, 1995.
[2] G. Luecke, "Analog and digital circuits for electronic control

system applications: using the TI MSP430 microcontroller,”
Newnes, 2005.

Code ECE 262

Field Specialization Requirements

Title Fields and waves

Credits 3 Hrs (2 lec + 1Tut)

Prerequisite

Electrical circuit ACE261 - Physics2 CR013

Description

Electrostatic Fields- Electric flux and gauss's law- Electrical
Potential — Electric boundary conditions — Dipole moment —
Capacitance- Poisson and Laplace equations — Piot & savart
law- Amperes law- Vector potentials- Magnetic boundary
conditions- Magnetic flux — Force and energy in magnetic
field- Coils — Time varying field- Maxwell's equations- Wave
propagation — Introduction to transmission line theory-
Propagation in losses and lossless media- Reflection and
refraction.

References [1] R. Pregla, "Analysis of electromagnetic fields and waves: the

method of lines," John Wiley & Sons, 2008.
[2] M. Zubair, M. J. Mughal and Q. A. Naqvi, "Electromagnetic

fields and waves in fractional dimensional space," Springer
Science & Business Media, 2012.

Code ACE 265

Field Specialization Requirements

Title Control Eng.

Credits 3 Hrs (2 lec + 1Tut)

Prerequisite

Eng. Mathematics 2 CR 107

Description

Classification of control systems — Transfer function —
Mathematical description of physical systems — systems

ARE4
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analysis in time domain - Testing signals — Systems transient
response (steady state error - dynamics) — Stability -
Introduction to optimal control .

References [1] S. Engelberg, "A mathematical introduction to control
theory,” Imperial College Press, 2005.
[2] K. Ogata "Modern Control Engineering " 5th Edition,
Prentice-Hall, Inc,Upper Saddle River , Sep 4, 20009.
Code ACE 281
Field Specialization Requirements
Title Sensors and Electrical measurements
Credits 3 Hrs (1 lec + 2Lab)

Prerequisite

Description

Introduction to Measurement systems — Measurement errors
— Impedance measurement - Frequency and time
measurement - Phase measurement -  Transducers -
Introduction about sensors - types Sensors Describe systems
for measuring an electrical quantity - Attenuators — Direct
and alternating current indicating instruments — DC bridges
— AC bridges — Error detection in cables - Oscilloscopes -
Data acquisition - Recording techniques - Digital voltmeters.

References P. Purkait, "Electrical and Electronics Measurements and
Instrumentation,” McGraw-Hill Education, 2013.

Code CR 208

Field College Requirements Eng

Title Probability theory and random variables

Credits 3 Hrs (2 lec + 1Tut)

Prerequisite

Eng. Mathematics 2 CR 105

Description

probability definition and measure, classical and relative
frequency definitions of probability, sampling and
combinational analysis, conditional distribution functions,
density functions , independence of random variables —
Functions of random variables : single and multi-variable
functions, expected values, moments, fundamental theorem
of expectation, characteristic functions, sequences of random
variables and convergence - Measurements of convergence
and divergence- Repetitive distributions- Continuous and
discrete distributions - Sampling distributions - Hypothesis —
Nonparametric tests- Correlation and non-correlation -
Time-domain series analysis.

References

R. Bhattacharya, E. C. Waymire, "A basic course in probability
theory,"” Springer Science & Business Media, 2007.
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Code ACE 282

Field Specialization Requirements

Title Applied Project

Credits 2 Hrs (1 lec + 1Lab)

Prerequisite -

Description | A major independent project under the supervision of a staff

member; to enable the student to understand and apply the
knowledge gained throughout his coursework to an
engineering problem at large scale. The supervisor teach
students symbols of industrial components and then gives
students the project in which, the student uses these symbols
by using the personal computer.
Format Tables and Symbols - Equipment Tables and
Symbols - Piping Tables and Symbols - Instruments &
Controls Tables and Symbols - Identification Letters -
Instrument Function Symbols - . Instrument Line Symbols - .
Primary Element Symbols (Flow) - . Control Valve Actuator
Symbols - . Self-Actuated Devices

Code ACE 290

Field Specialization Requirements

Title Summer Training 3

Credits 1 Hrs

Prerequisite Summer Training 2 ACE 190

Description | External training for 4 weeks in the work positions, factories
and originations

4- Level 3
First: Compulsory courses
First term

Code ACE 384

Field Specialization Requirements

Title Mechatronics |

Credits 3 Hrs (2 lec + 1Tut)

Prerequisite

Description Introduction to Mechatronics - Closed-Loop Control -
Mechanisms for Motion Electronic Components For

RN
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Mechatronic  Systems -Transmission- Electrohydraulic
Motion Control Systems - Pneumatic and hydraulic systems -
Electric Actuators: Motor and Drive Technology -
Programmable Logic Controllers - Programmable Motion
Control Systems - Sensors and transducers - Signal
conditioning - Data presentation systems - Mechanical
actuation systems - Electrical actuation systems - Basic
system models.

References J. Paolo Davim, "Mechatronics," Wiley-ISTE, April 2011.

Code ACE 388

Field Specialization Requirements

Title Process Control |

Credits 3 Hrs (2 lec + 1 Tut)

Prerequisite

Description Fundamental Principles of Process Control - Importance of
Process Control - Closed Loop Control - Terms Process
Variable Setpoint - Measured Variables, Process Variables,
and Manipulated Variables - interaction between controllers
- sensors and actuators — controller operating parameters -
PID controllers — Controller units - The analysis of systems -
Examples Of Single Control Loops- Pressure Control Loops
- Flow Control Loops - Level Control Loops - Temperature
Control Loops.

References | W. C. Dunn, "Fundamentals of Industrial Instrumentation and
Process Control," McGraw-Hill Companies. 2005.

Code ACE 389

Field Specialization Requirements

Title Robotics |

Credits 3 Hrs (2 lec + 1 Tut)

Prerequisite

Description | Introduction to robots — Study of Syllabuss, transformations,
and orientations — Manipulator kinematics — Inverse
manipulator kinematics — Velocities — Static forces -
manipulator dynamics — Trajectory generation — position
control of manipulators — Force control of manipulators —
Hybrid position-force control scheme — robot programming
languages — Industrial applications.

References S. B. Niku, Introduction to robotics: Analysis, Control and

Applications, John Wiley & Sons Ltd, 2011.
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Code ACE 390

Field Specialization Requirements

Title Embedded Systems |

Credits 3 Hrs (2lec +1 Tut)

Prerequisite

Description | Introduction to embedded systems - Real time Embedded
systems — Design and programming of microcontrollers and
DSP- Embedded applications and technologies - Design and
validation of Embedded system — Model of Embedded
computation — design and verification language — operating
system.

References | A S. Berger, "Embedded Systems Design: An Introduction to
Processes, Tools and Techniques,” 1st Edition, CMP Books,
2002

Code ACE 303

Field Specialization Requirements

Title Microcontrollers |

Credits 4Hrs (2 lec + 1Lab)

Prerequisite

Description | Introduction - Microcontrollers architecture and basic
functions - Exploring microcontroller Series - Intermediate
Operation using PIC - Advanced Operation and
programming tips - A PIC Development Environment -
Sample Programs.

References Frederick M Cady "Microcontrollers and Microcomputers
Principles of Software and Hardware Engineering”, Prentice
Hall, Jun 19, 20009.

Code ACE 372

Field Specialization Requirements

Title Digital Control Systems

Credits 3 Hrs (2 lec +1 Tut)

Prerequisite -

Description Signal analysis - Sampling theorem - Transfer function block
diagram — Stability - Digital P controller design - Digital PI
controller design - Digital PD controller design - Digital PID
controller design - Design a pole placement controller -
System identification (Least square method) - System
identification (Recursive least square method) - Design a self
tuning controller - Adaptive controller (Minimum variance
regulator) - Adaptive controller (Generalized minimum
variance controller) — Applications.

References
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[1] M. Sami Fadali and Antonio Visioli " Digital Control
Engineering”, Second Edition: Analysis and Design, Sep 20,
2012

[2] C. L. Phillips, H. T. Nagle "Digital Control Systems
Analysis and Design " Third Edition, Prentice —Hall Inc.
1998.

[3] K. Ogata, ““ Discrete Time Control Systems “, Prentice-Hall,
Inc,Upper Saddle River, Nj, 2" ed. , 1995.

Code UR 347

Field University Requirements
Title Technical Reports Writing
Credits 2 Hrs ( 2 lec)

Prerequisite

Description

Development of oral proficiency and writing skills through
communication groups and free- writing exercises.
Expression forms, figures, tables and equations.
Texts.Scientific reports.Thesis.Presentations. Audio-visual
aids. Oral presentations.Curriculum Vitae.Word processing.

References

J. C. Mathes, and D. W. Stevenson. "Designing Technical
Reports:  Writing  for  Audiences in  Organizations,"”
ShopParadiseBound, 1976.

Second term

Code ACE 304

Field Specialization Requirements
Title Advanced control systems
Credits 3 Hrs (2 lec + 1Tut)

Prerequisite

Description

Introduction - Review of Classical Control - Linearization of
Nonlinear Systems - Controllability and Observability of
Linear Time Invariant Systems - Optimal Control Design -
Variable structure control - Singular systems control -
Robust observer design and parameters identification - Fault
detection and fault tolerant control - Analysis and control of
stochastic systems -  Applications of advanced control
systems - Multivariable control systems and their
representations - Design of advanced control systems -
Applications on MATLAB or LabVIEW.

References

[1] G. Luiz, O. Serra,” Frontiers in Advanced Control
Systems,” InTech, 2012.

[2] B. N. Sarkar, " Advanced Control Systems,” PHI press,
2013.
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Code ACE 370
Field Specialization Requirements
Title Programmable Logic Controllers |
Credits 4Hrs(2lec+1Tut+1Lab)
Prerequisite -
Description | Introduction — Latches, timers, and counters — Structured
logic design — Flowchart based design — State based design —
Numbers and data — PLC memory — Ladder logic functions —
PLC hardware - logical sensors, logical actuators - Boolean
logic design -  Karnugh maps - PLC operations -
Applications.
References [1] HugJack, Automating Manufacturing Systems with PLCs,
, "GNU Free Documentation License", Version 6 2008.
[2] Neal Babcock , Beginner’s guide to PLC Programming,
Modern Media, 2008.
Code CR 309
Field College Requirements Eng
Title Signal Analysis
Credits 3 Hrs (2 lec + 1Tut)
Prerequisite Eng. Mathematics 2 CR 107
Description Analogue signal Analysis — Power spectrum- Energy
spectrum signal presentation in time and frequency domain-
Signals and systems- Signals presentation - Sampling-
Constant linear system response- Frequency response-
Discrete signals — Z-transform and inverse Z-transform-
Non-continuous Fourier transform- Random process-
Convolution and correlation- Spectrum transform.
References [1] Woyczynski, A. Wojbor, "first course in statistics for signal
analysis," Springer Science & Business Media, 2010.
[2] D. Pollock, R. Green, T. Nguyen, "Handbook of time series
analysis, signal processing, and dynamics," Academic Press,
1999.
[3] A. Brandt, "Noise and vibration analysis: signal analysis and
experimental procedures," John Wiley & Sons, 2011.
Code UR 345
Field University Requirements
Title Human Rights
Credits 2 Hrs (2 lec)

Prerequisite

Description

General view on human rights from the point of view of
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international laws- The Islamic legislation and human rights-
the human rights resources and its public freedom in Europe
and Egypt- the human rights in suitable environment.

Second: Elective Courses

Code ACE 341
Field Specialization Requirements
Title Heat Transfer and Thermodynamics
Credits 3 Hrs (2lec + 1 Tut)
Prerequisite Physics 2 CR 013
Description Introduction — Basics of conduction — Basics of
conversions — Basics of radiation — Boiling and condensation
— Heat exchangers - Diffusion mass transfer -
Thermodynamic systems — Theory and basic laws of
thermodynamics — Applications in internal combustion
engines and power stations.
References [1] Y. V. C. Reo, "Heat Trasfer,” universities press (india)
Limited, 2011.
[2] R. A. Granger, "Experiments in Heat Transfer and
Thermodynamic,” 1994
Code ACE 342
Field Specialization Requirements
Title Fluid Mechanics
Credits 3 Hrs (2lec +1 Tut)

Prerequisite

Machines Theory ACE 182

Description

Ideal fluids — Viscous fluids — Turbulence — Boundary
layers — Thermal conduction in fluids — Diffusion — Surface
phenomena — Sound — Shock waves —One dimensional gas
flow — The intersection of surfaces of discontinuity — Two
dimensional gas flow — Flow past finite bodies — Fluid
dynamics of combustion — Relativistic fluid dynamics —
Dynamic of super fluids.

References

[1] B. R. Munson, D. F. Young and A. T. Okiishi,
"Fundamentals of Fluid Mechanics ," 4th edition, John
Wiley and Sons, Inc., New York, 2002.

[2] F. M. White, "Fluid Mechanics," 7th Edition, McGraw-Hill,
2011.

AR

Baaiaall cileluad) aliy Lo liial) aSail) i b G g IS Ax a3 Ay




A g Y Awigl) K

i gial) daala

Code ACE 343
Field Specialization Requirements
Title Material properties and tested
Credits 3 Hrs (2lec +1 Tut)
Prerequisite | Physics 11
Description | Classification of Materials - Materials and structure - The
periodic table of the elements and interatomic bonds -
Materials and Design - Elastic Response of Materials - Plastic
Response of Materials - Fracture Toughness and Fatigue -
Materials at Elevated Temperature - Electrical, Magnetic
and Optical Properties
References Datsko J. Material properties and manufacturing processes.
John Wiley & Sons Inc; 1966.
Code ACE 344
Field Specialization Requirements
Title Microelectromechanical systems
Credits 3 Hrs (2 lec +1 Tut)
Prerequisite
Description Introduction - Structures, Mechanisms, and MEMS -
Early MEMS devices - MEMS micromachining technology —
Microfabrication - Static Behavior of Microstructures -
Advantages and Challenges of MEMS - Fabrication
Technologies — Actuation - Electrostatic and Electromagnetic
Actuators - Sensors — Kinematic pairs and mechanisms in
MEMS: excitement vs. practicality - Applications.
References [1] N. Maluf and K. Williams, "Introduction to
Microelectromechanical Systems Engineering,”" 2nd Edition
Artech House, 2004.
[2] Lobontiu, "Dynamics of Microelectromechanical System,"
Springr,2008.
Code ACE 345
Field Specialization Requirements
Title Modeling and simulation
Credits 3 Hrs (2 lec + 1 Tut)
Prerequisite Control Eng. ACE 265
Description Model definition- Performance Evaluation

Techniques- Development of Systems Simulation- Designing
and Implementing a Discrete-Event Simulation Framework-
Monte Carlo Simulation- Network Modeling-The Network
Modeling and Simulation Process-Network Simulation
Packages - Statistical Distributions and Random Number
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Generation-Queuing Theory- Input Modeling and Output

Analysis- Modeling Network  Traffic- Optimization
techniques.

References B. P. Zeigler, H. Praehofer and T. G. Kim, "Theory of Modeling
and Simulation,” Academic Press, 2000.

Code ACE 346

Field Specialization Requirements

Title VLSI Technology

Credits 3 Hrs (2lec+1 Tut)

Prerequisite Electrical circuits ( ACE 261)

Description | Introduction — MOS transistor theory modeling of transistor
using SPICE - fabrication of integreted circuits -Inverter
static characteristics - Inverter dynamic characteristics —
Combinational MOS logic - Sequential MOS logic circuits
- MOS semiconductor Memories - Description component
and analysis — Interaction with matter lon Implementation .

References Neil H. E. Weste, D. M. Harris, Integrated Circuit Design, 4™ ed,
Pearson Higher Education, 2011.

Code ACE 310

Field Specialization Requirements

Title Machines Design

Credits 3 Hrs (2 lec + 1Tut)

Prerequisite Machines Theory ACE 182

Description Principles of Mechanical Design -Materials in
Mechanical Design -Stress & Deformation Analysis -
Combined Stress & Mohr’s Circle -Design for Different
Types of Loading -Design of Columns -Tolerances & Fits —
Fasteners -Frames, Bolting & Welded Joints

References [1] I. Boldea, S. A. Nasar, "The Induction Machines Design

Handbook," 2nd Edition, CRC press, 20009.
[2] J. K. Gupta, "Textbook of Machine Design PB (English)"
14th Edition, S. Chand & Company Ltd-New Delhi, 2013

Code ACE 347

Field Specialization Requirements

Title Automation manufacturing systems

Credits 3 Hrs (2 lec +1 Tut)
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Prerequisite

Programmable logic controllers

Description

Introduction — Industrial automation - Automation system
controllers - Distributed control system - Batch automation
systems - Functional safety and safety instrumented systems -
Fire and gas detection system - SCADA systems - safety and
protection - System maintenance - manufacturing operation
— New concepts manufacturing — robots in manufacturing —
Material handling — Assemply lines — Storage systems —
Quality control.

References [1] H. Oeltjenbruns, "Strategic Planning in Incremental
Automation-manufacturing  Systems and  Machinery
Justification," exas Tech University, 1993.

[2] M. P. Groover, "Automation, Production Systems, and

Computer-Integrated Manufacturing 3rd Edition," Prentice
Hall. Released: August 3, 2007.

Code ACE 348

Field Specialization Requirements

Title Real-time control systems

Credits 3Hrs(2lec+1Tut)

Prerequisite

Control Eng.

Description

Introduction to Real Time Systems - Types of real
time systems - Computer concepts for industrial process -
Real time control system requirements - Real time operating
systems - Embedded real time operating system - Hardware
requirements — Interfacing - Direct digital control systems -
Application of DDC in real time - Algorithm real.

References [1] Rob Williams, “Real Time Systems Developments®,Prentice
Hall 2006.
[2] Hermann Kopetz, “Real Time Systems Design Principles for
Distributed Embedded Applications”, Prentice Hall 2006,
Code ACE 349
Field Specialization Requirements
Title Industrial networks
Credits 3 Hrs(2lec+1Tut)

Prerequisite

Description

Analyze how data networks are used in industrial
facilities - Select the methods used to control information
flow within a network - Identify the types of cables used to
connect computers and industrial machinery within a
network - Distinguish the physical layer of two or more
device buses - Examine Distributed Control Systems (DCS) -
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Application in an industrial facility.

References S. Mackay, E. Wright, D. Reynders and J. Park," Practical
Industrial Data Networks," 1st Edition, Newnes, 2003.
Code ACE 350
Field Specialization Requirements
Title Systems and Signal analysis
Credits 3 Hrs (2 lec +1 Tut)
Prerequisite Eng. Mathematics 2 CR 105
Description Introduction - Basic Signal Processing - Frequency
Transformations - Analog Analysis in Sinusoidal Steady
State - Analysis of Analog Models and Processes - Transfer
and Frequency Characteristics of Analog Models -
Relationships in Analog Models - Analysis of Transient
Conditions - The Laplace Transform - Systems Modeling and
Behavior - Continuous and discrete time periodic signals -
Continuous time signals - frequency analysis - Sampling and
reconstruction - Discrete-time signals - design of simple
digital filters.
References . _ . - :
[1] R. Shiavi, “Introduction to Applied Statistical Signal
Analysis," 3rd Edition, Elsevier Inc, 2007.
[2] R. L. Allen and D. W. Mills, "Signal Analysis Time,
Frequency, Scale, and Structure ," A John Wiley & Sons, Inc,
2004.
[3] M. Sami Fadali and Antonio Visioli " Digital Control
Engineering"”, Second Edition: Analysis and Design, 2012
Code ACE 351
Field Specialization Requirements
Title Advanced Programming
Credits 3 Hrs (2 lec +1 Tut)
Prerequisite
Description Introduced in Programming Fundamentals - Programming
principles- Advanced concepts of program design - Object-
oriented design techniques - Advanced programming
language - Advanced programming language execution steps
— Application.
References [1] Industrial Network Security, Second Edition: Securing

Critical Infrastructure Networks for Smart Grid, SCADA,
Dec 29, 2014.
[2] Brogan, Modern control Theory , MacGraw Hill 2002
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5- Level 4
First: Compulsory courses

First term
Code ACE 425
Field Specialization Requirements
Title Field programmable gate arrays (FPGA)
Credits 3Hrs(2lec+1Lab)

Prerequisite

Description

Introduction to FPGA- Classifying alternative systems
solutions  (Microprocessor,  microcontroller,  complex
programmable logic device, and FPGA) - Field
programmable logic integrated circuit architecture - FPGA
technology - Processes and statements -Clocks and Resets -
Finite State Machine - -Generics, Packages -IP Core
generator, Memory - Installation of software - initialization -
VHDL - Applications.

References [1] S. D. Brown, R. J. Francis, J. Rose and Z. G. Vranesic,
"Field-Programmable Gate Arrays," Springer, 1992.
[2] R. Dubey, "Introduction to Embedded System Design
using Field Programmable Gate Arrays." London:
Springer, 2009.
Code ACE 432
Field Specialization Requirements
Title Mechatronics 11
Credits 3 Hrs (2 lec + 1 Tut)
Prerequisite Mechatronics | ACE 384
Description | Introduction - mechatronic control systems - Generalized
Mechatronics Design Process: Conceptual Design and
Functional Specification - Control System Design -

Deployment of Embedded Software - Advance Servo control
- Process Control - Supervisory Control - Shop Floor Control
- Plant Control - Design of Autonomous Mobile Robot:
Introduction - Mechanical Design Alternatives - Design
Specifications (Drive Motor Sizing - Steering Motor Sizing -
Gear System, Kinematic Analysis - Mechanical
Constructions) - Electronic Circuits and Interfacing (Sensors
- Serial Communication Circuit - Robot Circuitry - Motor
Driving Circuitry - Interfacing the Servo Steering Motor) -
Software Development (Serial Communication Algorithm -
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Data Collection - Motion Algorithm - Map Generation).

References A. M. D. Di Paola, G. Cicirelli, '"Mechatronic Systems
Applications,” InTech, 2010.

Code ACE 454

Field Specialization Requirements

Title Industrial Automation Systems

Credits 3 Hrs (2lec + 1 Tut)

Prerequisite

programmable logic controllers I ACE 370

Description

Introduction - Industrial control components (switches-
relays - final control elements) - Applications of automation
systems - Background to SCADA - SCADA systems,
hardware and firmware - Comparison of the terms SCADA,
DCS, PLC and smart instrument - Distributed control
system (DCS) - Smart instrument - safety and protection -
Remote terminal units — Master station - CSMA/CD system
(peer-to-peer) - Typical considerations in the configuration
of a master station - SCADA systems software and protocols
- Landlines - Modems - Central site computer facilities -
Troubleshooting and maintenance

References [1] Guide to Industrial Control Systems (ICS) Security -
Supervisory Control and Data Acquisition systems
(SCADA), Dec 19, 2013
[2]A. S. Boyer ,” SCADA : Supervisory Control and Data
Acquisition “,John Wiley , 2004
[3] H. Kopetz, M.G. Rodd ” Distributed Computer Control
Systems”, Prentice Hall Int, 1992
Code ACE 477
Field Specialization Requirements
Title Process Control 11
Credits 3 Hrs (2lec +1 Tut)

Prerequisite

Description

Automatic control and instrumentation of process
plants - Material and energy balances - Laplace Transforms
- differential equations; First order, second order, and
integrating systems - dead time are treated with basic
controller algorithms - Sensing transmission - final control
elements - Instrumentation Diagrams (P&IDs)

References

[1] M. King, "Process Control: A Practical Approach,"” 1st
Edition, John Wiley&Sons L.td, 2011.

[2] IDC Technologies, "Process Control Automation,
Instrumentation and SCADA," 1 edition, Bookboon, 2013.
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Code ACE 476

Field Specialization Requirements

Title Robotics 11

Credits 3 Hrs (2 lec +1 Tut)

Prerequisite Robotics |

Description Introduction to the use of homogeneous coordinates -
dynamics, and camera orientation - sensors and actuators,
control - The vision — Robots connected to computer -
applications of robots in advanced manufacturing systems.

References [1] A. Dutta, "Robotic Systems - Applications, Control and

Programming,” InTech, 2012.

[2] H. Samani, "Cognitive Robotics,"” CRC Press, 2015.

Code ACE 475

Field Specialization Requirements

Title Embedded Systems 11

Credits 3 Hrs (2lec + 1 Tut)

Prerequisite

Description Introduction to embedded systems - embedded
architectures - Design and programming of advanced
microcontrollers and DSPs - Embedded applications and
technologies.

References S. Heath, "Embedded Systems Design,” 2nd Edition, Newnes,

2002

Code UR 446

Field University Requirements

Title Engineering Economics

Credits 2 Hrs (2 lec)

Prerequisite |-

Description Introduction to economics- Demand and presentation of

contents — costs — time value for money — money transfer-
compression among substitutes- economic benefit- economic
analysis of projects in the general work section — functional
coding.

VYA

Baaiaall cileluad) aliy Lo liial) aSail) i b G g IS Ax a3 Ay




A g Y Awigl) K

i gial) daala

Second term

Code ACE 421

Field Specialization Requirements

Title Power Electronics |1

Credits 3 Hrs (2 lec +1 Tut)

Prerequisite Power Electronics | ACE 275

Description | Power transistors — DC choppers (step down — step up — step
up/down) — Inverters (single phase — double phase — phase
reduction) — chuc inverter — converter classifications —
inverse converters from AC to DC (half bridge — full bridge -
three phase — voltage source — current source — PWM) —
Resonance Inverters — Applications

References M. H. Rashid "Power Electronics: Circuits, Devices &
Applications "(4th Edition), PHI Learning Pvt. Ltd, Jul 29, 2013.

Code ACE 424

Field Specialization Requirements

Title Electronic Measurements

Credits 3Hrs(2lec+1Lab)

Prerequisite Electronics Il ACE 172

Description | Introduction and Review - Digital instrumentation -
indicators and recorders - harmonic and logic analyzers -
Analog to digital and digital to analog converters -
Transducers and signal conditioning - chemical
measurements.

References [1] B. M. Oliver and J M. Cage,"Electronic Measurements and

Instrumentation™ McGraw-Hill, 1971.
[2] K. Lal Kishore , "Electronic Measurements and
Instrumentation,” Pearson Education India, 2009.

Code UR 448

Field University Requirements

Title Projects management

Credits 2 Hrs (2 lec)

Prerequisite -

Description | Fundamental definitions and illustrating skills for the

influencing descions in projects management- planning and
organization of a project in variable and complex work
environments throughout technology tools- Typical examples
that join theoretical and practical study cases
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References [1] R. L. Kliem, "Creative, Efficient, and Effective Project
Management™ Auerbach Publications, 2013.
[2] R. L. Kliem, I. Ludin, "Project Management Practitioner's
Handbook", AMACOM, 1998.

Code ACE 427

Field Specialization Requirements

Title Intelligent Control Systems

Credits 3 Hrs (2 lec +1 Tut)

Prerequisite Linear control systems ACE 451

Description Introduction to artificial intelligent, Fuzzy Logic , Neural
Networks, Fuzzy Neural Networks- Back propagation
algorithms - Mechatronics application using Intelligent
systems.

References Kwang H. Lee, First Course on Fuzzy Theory and Applications,
Springer-Verlag Berlin Heidelberg, 2005.

Code ACE 480

Field Specialization Requirements

Title Graduation Project

Credits 4 Hrs (1 lec + 3 Lab)

Prerequisite 140 Credits

Description |A major independent project under the supervision of a staff
member; to enable the student to understand and apply the
knowledge gained throughout his coursework to an
engineering problem at large scale- at the end of the project,
the student should submit a report

Second: Elective Courses

Code ACE 451

Field Specialization Requirements

Title Linear Control Systems

Credits 3 Hrs (2 lec + 1 Tut)

Prerequisite Eng. Mathematics 2 CR 107

Description Introduction to control systems, Mathematical

background, mathematical modeling of control systems,
Basic control actions in industrial control, transient response
analysis, frequency response methods, design and
compensation techniques, Stability analysis, Controllers
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References K. Ogata "Modern Control Engineering " (5th Edition) , Wiley
and Sons, Sep 4, 2009.
Code ACE 452
Field Specialization Requirements
Title Electro-Pneumatic Systems and Control
Credits 3 Hrs (2 lec +1 Tut)
Prerequisite
Description Introduction, Actuators, Valves, Compressed air,
Sensor and Monitor equipments, piping and connections,
Pneumatic Systems Control.
References [1] P. Beater, "Pneumatic drives,” Springer-Verlag Berlin
Heidelberg, 2007.
[2] J. Takosoglu, P.A. Laski, R.F. Dindorf, "Fuzzy logic
positioning system of electro-pneumatic servo-drive,”
INTECH Open Access Publisher, 2010.
Code ACE 453
Field Specialization Requirements
Title Microcontrollers and Embedded systems
Credits 3 Hrs (2 lec + 1 Tut)
Prerequisite
Description Introduction — Advanced Microcontroller architecture —
Advanced microcontroller programming — Application of
microcontroller for Embedded systems
References | [1] M. A. Rashid , " Power Electronics circuits, devices, and
Applications ", Prentice Hall, 2004.
[2] D. Causey, M. A. Mazidi, "HCS12 Microcontroller and
Embedded Systems Using Assembly and C with
CodeWarrior", Prentice Hall, 2009.
Code ACE 455
Field Specialization Requirements
Title Electro-Hydraulic systems and control
Credits 3 Hrs (2 lec +1 Tut)
Prerequisite
Description Introduction, Cylinders, Motors, Valves, Sensors and
Monitoring Equipments, Hydraulic Accumulators, Heat
Exchanger, Filters, Piping and Connections, Hydraulic
Systems Control.
References [1] R. B. Walters, F. I. Mech, "Hydraulic and Electro-Hydraulic

Control Systems," Elsevier Science Publishers LTD, 1991.
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[2] M. Jelali, A. Kroll, "Hydraulic servo-systems: modelling,
identification and control,” Springer Science & Business
Media, 2012.

Code ACE 456
Field Specialization Requirements
Title programmable logic controllers |11
Credits 3 Hrs (2 lec + 1 Lab)
Prerequisite programmable logic controllers | ACE 370
Description Introduction —Advanced ladder logic functions — Open
controllers — Instruction list programming — Structured text
programming - Sequential function programming -
Function block programming — Applications.
References [1] Frank D. Petruzella ,”Programmable Logic Controllers,”
Third Edition , McGraw-Hill , 2005
[2] Neal Babcock , “Beginner’s guide to PLC Programming, “
Modern Media ,2008.
[3] Thomas A. Hughes, “Programmable Controllers, “Third
Edition, Library of Congress Cataloging-in-Publication Data
, Volume EMC 64.01, 2001.
Code ACE 457
Field Specialization Requirements
Title Nanoelectromechanical systems
Credits 3 Hrs (2 lec + 1 Tut)
Prerequisite Electro-pneumatic systems and control ACE 309
Description Introduction , RF MEMS switch , Accelerometer,
Microengine, Digital Micromirror, Nano Fountain Probe ,
Nano Scale Mechanical Testing , Scaling Law,
Microelectronic  Fabrication, Micromechanical Testing,
Microfluidics Gas Chromatographic Air Analyzer
Electroosmotic Pumping, Valveless pump.
References G. L. Hornyak,J. J. Moore, HF. Tibbals,J. Duitta,
"Fundamentals of Nanotechnology," CRC Press, 2008.
Code ACE 458
Field Specialization Requirements
Title Computerized Numerical Control (CNC)
Credits 3 Hrs (2 lec + 1 Tut)
Prerequisite Mechatronics 1
Description | Introduction-NC Machine, CNC Machines - Advantages and
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Disadvantages of CNC Machines - Applications of CNC -
Components of Numerical Control System -Basic
Components - Classification of Numerical Control Machines
- CNC Control System -CNC motion controller - Output
Transducers - Tooling for CNC machines - Latest CNC tool
materials and manufacturing - Tool probing and presetting -
Manual Part Programming — NC Words - Writing Part
Programmed for lathe Machine and Milling Machine -
Computer-aided Part Programming — Maintenance of CNC
Machines - Economics of manufacturing using CNC
machines, CNC Machine and Automation.

References [1] Guide to Industrial Control Systems (ICS) Security -
Supervisory Control and Data Acquisition systems, Dec 19,
2013
[2]A. S. Boyer ,” SCADA : Supervisory Control and Data
Acquisition “,John Wiley , 2004
[3] H. Kopetz, M.G. Rodd > Distributed Computer Control
Systems”, Prentice Hall Int, 1992
Code ACE 459
Field Specialization Requirements
Title Mechatronics measurements
Credits 3 Hms{2les + 1 Tot)
Prerequisite
Description Introduction, Mechanical and Electromechanical
sensors, Magnetic and Radiation sensors, Electro-analytical
sensors, Smart sensors, Advanced sensors technology,
Application of sensors in mechatronics.
References David G. Alciatore, " Introduction to mechatronics and
measurement systems," McGraw-Hill, 2007.
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