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The program addresses the following research specialists:
1. Vehicle Maintenance and Management

Vehicle Dynamics and Control

Automotive Design

Vehicle Electrical and Electronics

Off-Road Vehicles
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» Automotive mechatronics Engineering program

Enrolling in the Automotive Mechatronics Engineering Program (AMEP) offers
you a pathway to the forefront of one of the fastest-growing sectors: electric and
hybrid electric vehicles. This program not only delivers the theoretical knowledge
but also offers practical, hands-on experience in understanding the design,

functionality, and operation of automotive systems in real-world scenarios.

= MISSION

The mission is to provide a broad-based education for automotive engineering
graduates to be qualified for designing electric, hybrid electric vehicles and
automotive mechatronics systems. Also, diagnosing automotive mechanical,
electrical and electronic faults as well as performing maintenance and repair. The
main goal is to provide a high level hands-on education/experience in the

automotive related mechanical, electrical, electronics and control systems.

= VISION

To become an internationally recognized engineering education program of which
graduates are equipped with advanced skills in automotive mechanics,
electronic, computer programming, advanced control systems modeling and

design.

padiaall cle Lol ELA\)g 378 QM&\ !




2025 (s NS A el Ada ) dasDU)

Liyindld i€l

Helwan University
Tl nll aladl JSugl
Baadaall cleladl a3e
Skl e |9 . , ' 24 shall de gana

Fhtel e [ G | L e | S e
6 %7.6 11 6 5 Jaalad) cilllaia
10 %20 29 6 23 FREIETIIRN
24 %44.1 64 6 58 pladl pawaddl) cilulhia
15 %328.2 41 6 35 Gl (awddll cthia
55 %100 | 145 (16.6%) 24 (83.4%)121 (A} '

Courses & Credit Hours of Automotive Mechatronics Engineering Program
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Course : Credit prerequisite ecrs | swi
Code Course Title CH code

HUMI111 | Technical English Language 2
1 HUMI131 | Seocietal Issues 1
1 HUMI141 | Topics in Energy, Water & Environmental 2
1 HUMI121 | Elective | Research and Analysis Skills 2

HUM122 (1) Principles of Negotiation
1 HUM123 | Elective | Communication Skills 3

HUMI124 2) Professional Ethics and Legislations

HUM242 ; Occupational Health and Safety

HUM232 Ele;“v" History of Civilization 2

HUM212 & German Language
1 BSE111 | Engineering Mathematices (1) 3 - 5 125
1 BSE121 Physics (1) 3 w—- 5 125
1 BSE112 | Engineering Mathematices (2) 3 BSE111 5 125
1 BSE122 Physics (2) 3 BSEI21 5 125
1 BSE131 | Engineering Chemistry 3 - 5 125
1 BSE113 | Probability and Statistics 3 BSE111 4 100
1 BSE141 | Engineering Mechanics (1) 2 - 4 100
1 MDE101 | Engineering Drawing & Projection 3 - 5 125
5 BSE261 | Elective | Numerical Analysis 3 BSE112 4 100

BSE262 (4) | Advanced Mathematical Analysis

BSE214 Elective Advanced Calculus BSE112

BSE224 Operation Research 3 BSE112

BSE223 ) Physics (3) BSE122

1 BSE142 | Engineering Mechanics (2) 3 BSE141 3

1 MDEI121 | Production Technology 2 3

2 MDE212 | Mechanical Drawing with PC 3 MDE101 5

2 MDE221 | Material Science 2 4

2 MPE271 | Thermodynamics 2 BSE122 4

3 MDE322 | Stress Analysis 3 MPDE221 4

3 AUT321 | Modeling and Simulation 2 BSE111 4 2.

2 EPE211 Electrical Engineering 3 BSE112 3 2 8

3 AUT323 | Technical Report Writing 2 HUMI111 4 2 g )
% 2 MPE221 | Fundamentals of Fluid Mechanics 3 BSE122 5 2 4 3
g 3 MDE331 | Mechanical Vibration 3 BSE142 4 2 ’ 2 : 0’ .
= 3 AUT324 | Automatic Control 3 AUT321 5 2 20 9
- 2 ECE2]11 | Electronic Engineering 3 BSE122 4 =2 (] 3
g 3 EPE311 | Electric Machines 3 EPE211 4 2 0.2 18
é 3 EPE312 | Introduction to Power Electronics 3 ECE211 5 2 ¢ 3

2 MPE213 | Engineering Measurements 3 BSE122 5 2 0 23

3 AUT341 | Autometive Electrical Circuits and Systems 3 AUT251 5 2 0 3

3 MPE331 | Principles of Heat Transfer 2 MPE271 5 125 1 L ]

3 ECE213 | Computer Programming 3 4 100 2 g 1.3

3 AUT322 | Mechatronics 2 MPE213 4 100 1 8 3

3 MPE341 | Internal Combustion Engines 2 MPE271 4 100 2 0 I

2 AUT251 | Vehicle Technology 3 ALT211 5 125 2. (] 3

3 AUT312 Elective | Computerized Maintenance 3 5 125 2 3 0

(6) Management
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AUT313 Operations Research 5 125
AUT314 ?:zfsmome Engines Alternative MPE341 5 125
AUT315 Automotive Air Conditioning MPE331 5 125
ECE311 Introt.iuctlon to Artificial 5 125
Intelligence
3 AUT325 | Elective | Vehicle Aerodynamics 3 MPE221 5 125
AUT351 D Hydraulic and Pneumatic Control MPE221 5 125
Systems
AUT316 Fuel Cell Technolo: AUT314 5 125
41 2 AUT211 | Automotive Engineering Laboratories 1 18 Cr Hr 2 50
42 3 AUT342 | Electric and Hybrid Vehicle Technology 3 AUT251 5 125
43 4 AUT411 | Automotive Fault Diagnosis 3 AUT251 5 125
44 4 ECE411 | Microcontrollers 3 ECE213 5 125
45 4 AUT422 | Vehicle Dynamics 3 MDE331 5 125
46 4 AUT431 | Automotive Chassis Design 3 MDE322 5 125
47 4 AUT421 | Performance of Electric and Hybrid Vehicles 3 AUT251 5 125
. . . . AUT324, = "
48 4 AUT423 | Automotive Mechatronics Systems Design 3 AUT422 5 125
49 & 4 AUT412 | Autometive Maintenance 3 AUT411 5 125
50 = 2 ECE212 | Digital Systems Design 3 ECE211 5 125
51 2 4 ECE412 | Embedded Systems 3 ECE411 5 125
52 & 4 AUT401 .| Graduation Project 1 2 100 C. H. 3 75
53 3 4 I"AUT402 ‘ Graduation Project 2 -~ 2 AUT401 3 75
o - AUT413 Aut.omotlve Preventive AUT412
»; Maintenance
54 AUT424 | Elective: | Intelligent Vehicle Technology 3 AUT423 5 125
AUT425 (8) Automotive Safety Systems AUT422
AUT432 Autom?tlve Body Design and MDE322
Analysis
4 AUT433 Automotive Accident Analysis AUT422
55 EPE411 | Elective | Vehicle Energy Storage Systems 3 5 125
EPE412 9) Automotive Power Electronics EPE312
CE413 Automotive Embedded Systems ECE412
T o 7 T ws| [ 2ea 6623

sadinall Sl L Z.a‘)_: 380 ;)‘“‘\AM \_|L\H




2025 Lesty S Ada pad Alafall A5

Helwar University . Lipdbit daiglt dad$

Competences Matrix of Automotive Mechatronics LT e . . Basic Mechanical | Subspecialty
i A General Competencies for Engineers (A) Engineering Competencies
Engineering Program Lo | Competencies (B) ©
No. | TP | TV | code Course Title tl2lajals|6l7]8 ol 1|2|3|a]5]1|2]3
1 HUM111 | Technical English Language 11 1 1
1 HUMI131 | Societal Issues 1 1] 1
1 HUMI141 Topics in Energy, Water & 11
Environmental
1 HUM121 | Elective | Research and Analysis Skills 1 1
HUM122 e Principles of Negotiation 11
HUM123 s Communication Skills 1 1 1 1 1 1 1
1 Elective Professional Ethics and
HUM124 ) o 1 1 1{ 1
Legislations
. Occupational Health and
2 HUM242 Elective | Safety L1 !
HUM232 ) History of Civilization 1 1 1
HUM212 .| German Language 1|1 1| 1
1 BSE111 | Engineering Mathematics (1) 1)1
1 BSE121 | Physics (1) 1 1
1 BSE112 | Engineering Mathematics (2) 11
1 BSE122 | Physics (2) 1|1 1
1 BSE131 | Engineering Chemistry 1(1
1 BSE113 | Probability and Statistics 171 1
1 BSE141 Engineering Mechanics (1) 1111
1 MDE101 | Engineering Drawing & Prejection 1.1 1
BSE261 ) N Numerical Analysis 1(1 1
2 Elective Advanced Deferential
BSE262 “) .
Equation
BSE214 . Engineering Mathematics (3) 11
2 BSE224 Elegt“’e Operation Research 1] 1
BSE223 & Physics (3) 1] 1 1
1 BSE142 Engineering Mechanics (2) 1111
1 MDE121 | Production Technology 1111
2 MDE212 | Mechanical Drawing with PC 111 1] 1 1
2 MDE221 | Material Science 1 1 1 11711
2 MPE271 | Thermodynamics 1 11
3 MDE322 | Stress Analysis 1 11
3 AUT321 | Modeling and Simulation 11 1
2 EPE211 | Electrical Engineering 1 1 1 1
3 AUT323 | Technical Report Writing 1 1 1
2 MPE221 | Fundamentals of Fluid Mechanics 1111
3 MDE331 | Mechanical Vibration 1 1
3 AUT324 | Automatic Control 1 1 1]1, 1|1
2 ECE211 | Electronic Engineering 1 1 1
3 EPE311 | Electric Machines 1 1
g 3 EPE312 | Introduction to Power Electronics 1 1]1]1
.g 2 MPE213 | Engineering Measurements 1]1
é_ 3 AUT341 ;\utomotlve Electrical Circuits and 1 1 1 i 1 N
v ystems
g 3 MPE331 | Principles of Heat Transfer 1 1 ]1
5 3 ECE213 | Computer Programming 1 1 1
© 3 AUT322 | Mechatronics 1 1 1
3 MPE341 | Internal Combustion Engines 1 1 1
2 AUT251 | Vehicle Technology 1]1]1 1/ 1
AUT3I2 Computerized Maintenance 1 1 1 1 1
Management
AUT313 | Elective | Operations Research 1 1 1
3 a1 (6) Automotive Engines |
AUT314 Alternative Fuels ! ! !
AUT315 Automotive Air Conditioning 1 1
ECE311 Intmfiuction to Artificial t 1 1
Intelligence
3 AUT325 | Elective | Vehicle Aerodynamics 1 1 1
AUT351 (Y] Hydraulic and Pneumatic 1 1 i 1 1
Control Systems
AUT316 Fuel Cell Technolo

plaiaall e Ll iu\‘).) 381 U‘A&‘ ;.Ld\




2025 o0 A Al a1 2230

Helwan University

41 2 AUT211 | Automotive Engineering Laboratories
42 3 AUT342 | Electric and Hybrid Vehicle Technology 1 1
43 4 AUT411 | Automotive Fault Diagnosis 1 1
44 4 ECE411 | Microcontrollers 1
45 4 AUT422 | Vehicle Dynamics 1
46 4 AUT431 | Automotive Chassis Design 1
47 4 AUT421 Pert:ormance of Electric and Hybrid I
Vehicles
48 4 AUT423 | Automotive Mechatronics Systems Design 1
49 4 AUT412 | Automotive Maintenance 1
50 2 2 ECE212 | Digital Systems Design 1|1
51 = 4 ECE412 | Embedded Systems
52 2 4 AUT401 | Graduation Project 1 1
53 @ 4 AUT402 | Graduation Project 2 1
% 4 AUT413 Aut.omotive Preventive 1
‘ Maintenance
54 AUT424 | Elective | Intelligent Vehicle Technology 1] 1
AUT425 (t3] Automotive Safety Systems 1
AUT432 Autom?tive Body Design and 1
Analysis
4 AUT433 Automotive Accident Analysis 1
EPEAL1 ) Vehicle Energy Storage 1
55 Elective | Systems
EPE412 o) Automotive Power Electronics 1
ECE413 Automotive Embedded "
Systems
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Competence Key Definition

Identify, analyze and solve complex engineering problems by applying engineering basic science,

Al .
fundamentals and mathematics.
Develop and conduct appropriate experimentation and/or simulation, analyze and interpret data,
A2 assess and evaluate findings, and use statistical analyses and objective engineering judgment to
draw conclusions.
Apply engineering design processes to produce cost-effective solutions that meet specified needs
A3 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.
Ad Utilize contemporary technologies, codes of practice and standards, quality guidelines, health and
safety requirements, environmental issues and risk management principles.
A5 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 team member of multi-disciplinary and multi-cultural
' groups.
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 entreprencurial and leadership skills to
' anticipate and respond to new situations.
Al0 Acquire and apply new knowledge; and practice self, lifelong and other learning strategies.
; Model, analyze and design physical systems applicable to the specific discipline by applying the
B 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.
- | Plan, manage and carry out designs of mechanical systems and machine elements using
B2 .| appropriate materials both traditional means and computer-aided tools and software contemporary
S to the mechanical engineering field.
= BS Select conventional mechanical equipment according to the required performance
e Adopt suitable national and international standards and codes; and integrate legal, economic and
B4 financial aspects to: design, build, operate, inspect and maintain mechanical equipment and
systems.
cl Cary out Design systems for automotive mechatronics, electrical energy storage systems, hybrid
systems, internal combustion engines and automatic control systems and its performance
C2 Leading and supervising working groups of engineers and workers in the field of automotive
3 Ability of Self and continuous learning and self-development capabilities related to automotive

engineering applications.

paizall Cle L i_u\\)__\ 383 u,.m&\ u\_\j\




3
3
4
M.
=
By
o)

Helwan University

Ay 4

&@Uﬂ&b"
Sal) Aoy 3

d

i

54

-~

Sl
<y

X8

-
rg

G ol bl

el el

i

Q\J

-

yieos 15

S

G

TS

o

i
. &
N e

i

S

o

S

s gald

5

sl ) AL dy At pult gy By

y

&

15/10/12020 & 5 4510 65 .

bl

1 al

e

&3 2020 A 0

EX

iy

oy JA0 e g2 s it

i

ot S iy 5

2022

A \\_\u‘

L)M

384

ble bl =

3




2025 sy SIS Aa el a0l A3

bl Sl Gl

il a9 S al) Auit grall sl Amadiil) Al Jall il Rl (40) ad ) Jghan

Course Tables Levels 1 to 4

Level 1 (Freshman)

Course Weight Weekly contact hours Distribution of Marks
Z
=
=
«» . £ =
2 4 ) = = s E ] -
2| 2l | | E|F| 2 2| 2 AN | g il pud
T
Code Course title g = S = g g 5 3 " £ = - = s R
ol = = wn 2 = o = » & <~ o 8 =
] @ - ] = _§ 1 < .E =] -]
e C 2 ] = - = - ]
[ = > s
P
=
Semester (1)
HUMi1p | Lechnical English — 23| 32| =|=|2]4]|20]| |4 | 100 3 4 4 e A1
Language
HUM131 | Societal Issues — 1 50 1 - | = 40 20 — 40 100 2 aina Llab
Topics in Energy, Water - 5 Bl B ols g e
HUM141 and Environmenta —_ 2 3 75 2 — - 2 40 20 - 40 100 3 ALl golsal
Engineering gy Slal
-— 5 - —_
BSEI11 Mathematics (1) 3 5 125 2 2 4 40 20 40 100 3 M
BSE121L | Physics (1) — 3 | 5 | 125 ] 2 | L | 2] 5 |20 |20 ] 20 40 100 | 3 (1) s
BSE131 Engineering Chemistry — 3 4 100 2 1 2 4 20 | 20 | 20 | 40 | 100 3 Apwdin slasg
BSE141 (El')‘g‘“ee”“g Mechanics —_ 24100 | 2 | 1= 3 40| 20| — | 40| 100 | 3 | (1)%esia i
Engineering Drawing < il ani
MDEI111 and Projection — 3 4 125 2 3 -_ 5 20 20 20 40 100 3 IR
¥ 19 30 775 118 9 4 28
Level 1 (Freshman)
Course Weight Weekly contact hours Distribution of Marks
e
=
2
@» . g =
P Z =s} 2 S £ 2 =
= = @0 — N | » E o] =
z = ®n @ = = ] = < o o 3 . .
s = , = = o @ = o e} = | aal
Code Course title g =| O z £ g c S E El = = E g 2ot
= =5 = W o = —_ P 2 54 - < ] ]
2 5 = F & 2| 3| & 2
& © = g T |
¢
=
Semester (2)
— Elective (1) —_ 2 3 75 2 — - 2 40 20 —_ 40 100 3 (1) 558
- Elective (2) — 2 3 75 2 —_ - 2 40 20 —_ 40 100 3 (2) 58
. Engineering < 4 fwaia Glaal
BSE112 Mathematics (2) BSE111 3 5 125 2 2 - 4 40 20 - 40 100 3 (2) 22l
BSE122 | Physics (2) BSE121 | 3 | 5 | 125 | 2 | 1 1 | 4 | 20 |20 [ 20 [ 40 | 100 | 3 () o2
BsE113 | Probabilityand BSELIL | 3 | 4 [ 100 | 2 | 2 | — | 4| 40 | 20| — | 40 | 100 | 3 | stasyyoyday
Statistics
- Engineering . - ) Adig) 10 St
BSE142 Mechanics (2) BSE141 3 3 125 2 2 - 4 40 20 — 40 100 3 @
MDE12q | Production - 2 3| 75 | 1| = 3| 4] 2 12|24 | 1003 TUNI L gl
Fechnology
3 18 | 28 | 706 | 13 | 7 | 4 | 24
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Level 2 (Sophomore)
Course Weight Weekly contact hours Distribution of Marks
&
=
2
@ - g o
3 £ | = 2l o2l 5| g| 8| 2| £
E El 2| 2| || 2| 8 2| 5| E| 2| £ 2 il g
Code Course title g = 3 z £ g e S - E = = E & -
St =1 = 73 D@ -1 — ot 3 & = < 3 =
& 2 - g = b 3 £ E =
ax: &} o &} g = §
B
=
Semester (3)
— Elective (3) —_ 2 75 2 - - 2 40 20 - 40 100 3 (3) s =
Mechanical _ - S Gal) a sl
MDE212 Drawing with PC MDE101 3 125 2 - 3 5 40 20 - 40 100 Project dally
EpE211 | Dlectrical BSEI122 | 3 | 3 | 75 | 2 | - | 3 1 5 | 40 [ 20| - | 40 | 100 | 3 TS At
Engineering
MDE221 | Material Science — 2 4 100 2 1 - 3 40 20 - 40 100 3 3 gall ale
MPE271 | Thermodynamics | BSE122 | 2 | 4 | 100 | 2 | 1 | - | 3 | 40 | 20 | - | 40 | 100 | 3 Ll s
tall 4
ECE213 | Somputer — 30 4 100 | 2 | =13 |5 !4 |20/-|40]100] 3 oty A
Programming A
Automotive PO
s
AUT211 | Engineering 18 C.H. 1 2 50 — | - 3 3 40 20 | 40 - 100 Oral 4:;;1‘:‘
Laboratories T
ECE211 | Electronic BSE122 | 3 | 4 [ 100 | 2 | = | 3 | 5 | 40 | 20| - | 40 | 100 3 2 g i Atia
Engineering
> 19 29 725 14 2 15 31
Level 2 (Sophomore)
Course Weight Weekly contact hours Distribution of Marks
4
5
2
w E
2 4 = ™ s g ™ K=
Z S| | | 8|3 | 4| 21 5| = E| | 5| 5 i
= = ] E
Code Course title g = B 4 g E < 3 E é = = E ?j el g
Ll = = w & = — — @ 12 F-] =] e =
b = -~ B g = g = =] 2 =]
= o et Q g &= ol E
=
=
Semester (4)
ECE212 g‘g!t"" Systems ECE211 | 3 | 5 | 125 | 2 | = | 3 | 5 | 40| 20| =] 40| 100 | 3 1] st
esign bl
—_ Elective (4) — 3 4 100 2 2 4 40 20 —_ 40 100 3 (4) g A5
— Elective (5) — 3 4 100 2 2 4 40 20 40 100 3 (5)g AEA
vipE213 | Engineering BSE122 | 3 | 5 | 125 | 2 | — | 3 | 5 | 40 | 20 | — | 40 | 100 | 3 peatia
Measurements
Fundamentals of . - - - . .
MPE221 Fluid Mechanics BSE122 3 5 125 2 - 3 5 40 20 —_ 40 100 3 2 gl SilSia
AUT251 | Vehicle Technology | AUT211 3 5 125 2 - 3 5 40 20 | — | 40 | 100 3 S rad] Ly g1 535
> 18 28 700 12 4 12 28
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Level 3 (Junior)
Course Weight Weekly contact hours Distribution of Marks
4
g
o=
@ . E =
23 bl —
z E 7 g 4 E g 5 § E E =
B 3 = 2| 2 = > = 2 el auf
Code Course title g ; S E é § ] 8 E ,.E. ~= - E & -
o = = w 3 = Yt = @ & = < 8 =
L3 @ )—J h N 2 0 L .= < 'U
£ 5 S| S E| < & = £
- = ]
i
Semester (5)
EPE311 | Electric Machines EPE211 3 100 | 2 [ 2] — 4 [40] 20 — | 40 | 100 | 3 At )
MpE331 | Vechanical BSE142 | 3 100 | 2 | 2] = | 4 |40 20] — | 40 | 100 | 3 | Lsisacayia
Vibration
i il g iKY A Aad
EPE312 | Introduction to ECE211 | 3 | 5 | 125 2 || 3| 5 |40 |20 = | 40| 100 | 3 #35 (f Aacka
Power Electronics 38l
MDE322 | Stress Analysis MDE221 | 3 4 100 ] 2 [2] = 4 |40 [ 20 | - | 40 | 100 | 3 Glagal Jidal
AUT321 | Modeling and BSE111 | 2 | 4 | 100 | 2 |1 | = 3[40 | 20| — | 40 | 100 | 3 SiSlaall 5 Andalt
Simulation
MpE331 | PrinciplesofHeat | yippagy |y | s | s | 1 | = | 3 4 40| 20| —~ | 40 | 100 | 3 50 Jua
Transfer
— Elective (6) — 3 s 125 ] 2 [ 2] = 4 |40 | 20 | — | 40 | 100 | 3 (6) 558
5 19 |31 | 775 | 13 | 9 | 6 28
Level 3 (Junior)
Course Weight Weekly contact hours Distribution of Marks
4
=
£
w . E :
] 4 = =< o g - =
= = @ - N = e £ = :- =
E Sl 2| = | £ E| 2| Bl 2| E| B & 2 2 Al pud
Code Course title g § S E =z :c: = g E E e = § 2 i
~ -] P] » 21 = - - H 3 2 = ] -]
' @ - = S 3 bt B B 2 =
2 3 e o] TS & = g
- & > =
o
=
Semester (6)
AUT323 I,;:i't‘i“n';a' Report |\ poviiin | 2 | ¢ [ w00 | 2 [ = | = | 2 | 40 | 20| = | 40 | 100 | 3 | Aih w0 ius
AUT322 | Mechatronics MPE213 2 4 100 1 - 3 4 40 20 - 40 100 3 Sl g HSaalt
AUT324 | Automatic Control | AUT321 3 5 s 21271 = 4 40 | 20 | - [ 40 ] 100 | 3 A asas
Internal 3 Ay Cils
MPE341 | Combustion MPE271 | 2 | 4 | 100 | 2 | =] 1 | 3 | 40 |20 = | 40 | 100 | 3 oS " -
Engines '
Automotive o oall o e slalall
AUT341 | Electrical Circuits | AUT251 | 3 | 5 | 125 | 2 | = | 3 | 5 | 40 | 20 | — |40 | 100 | 3 | 252" <
and Systems SRR
Electric and il ) L gl 5
AUT342 | Hybrid Vehicle AUT251 3 5 125 | 2 | - 3 5 40120 ) — |40 | 100 |3 S T
Technology TR
AUT311 Field Training 75 C.H - 2 50 - - 6 6 60 0 - 40 100 Oral e s
— Elective (7) _ 3 5 125 2 2] o 4 40 | 20 | — [ 40 | 100 | 3 (6) s 55
3 18 [ 34 [ 850 | 13 | 4 | 16 | 33
sraieall Cole L) :LA‘)J 387 w&‘ \?JL.)M
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Level 4(Senior)
Course Weight Weekly contact hours Distribution of Marks
z
=
S
@» E =
£ Sl el = E|E| 2| E| £ E| E| Bl 2| 8| Lawe
Code Course title g ; 5 ; § § ] 3 E é = = E 8 =~
~ = = » 3 = - = 2 ] = < s =
: £ ol £l 5| 2| 3| £] &| ¢
£ Q0 = O g R & E
4
=
Semester (7)
Performance of 20 ot gha
AU Electri AUT25 5 2 (2 — | 4 |40 20 — |40 100 | 3 | 0
AUT421 lulectrlc zsnd. AUT251 3 5 125 agrall g Al Sl
Hybrid Vehicles
AUT422 Vehicle Dynamics MDE331 3 5 125 2 2 —_— 4 40 20 —_— 40 100 3 e e
- ool i
AUTqyp | AutemotiveFault | yyposy 3 s 125 | 2 (= | 3 | 5 | 40 | 20| — | 40 | 100 | 3 et s
Diagnosis Sl et
ECE411 Microcontrollers ECE213 3 5 125 2 - 3 5 40 20 —_ 40 100 3 2284 SlaSaial)
. Graduation - .
A — — a 1 %
AUT401 Project (1) 100 C. H. 2 3 75 1 2 3 40 20 40 100 Ora} (1) g A £ 9 pa
— Elective (8) —_ 3 ’5 125 2 2 —_ 4 40 20 — 40 100 3 (7) s)sal
by 17 {28 {700 | 11 | 8 6 25
Level 4 (Seniov)
Course Weight Weekly contact hours Distribution of Marks
4
=
2
@ , g
3 £ o | = R 2| g!| & % z
3 2| & = | E|E s E| S| 25| &| F| S £ RPN
Code Course title g § B =z § § 2 3 % E = = E s 2l g
1 = = w Q@ = — = g & g o 8 =
Iy @ - = 3 = 0y 3 = S <
= &) 2 o = = [ £
[ c = =
e
1=
Semester (8)
AUT412 Automotive AUT411 | 3 | 5 | 125 | 2 | = | 3 | 5 | 40 | 20 40 | 100 | 3 & e Ligaa
Maintenance
Automotive . - .
il psanai
AUT423 Mechatronics ALvT324 3 5 125 2 2 - 4 40 20 - 40 100 3 . Sl 2 .
) AUT422 @ gy ataslt
Systems Design
ECE412 Embedded ECE411 | 3 | 5 | 125 | 2 | — | 3 | 5 | 40 | 20 | — | 40 | 100 | 3 | deesdiiad
Systems
] Automotive MDE32 - i ) Ll ppana
AUT431 Chassis Design 2 3 5 125 2 2 - 4 40 20 - 40 100 3 bl
- e P
AUT402 Graduation AUT401 | 2 | 3 | 75 0 1 | = | 3 | 4| 40 | — | 20| 90| w00 | om | TAUESA
Project (2) (2)
— Elective (9) —_ 3 5 125 2 2 0 4 40 20 - 40 100 3 (7) s A5
5 17 128 [ 700 |11 ] 6 | 9 |17
paainall e L) iu\)e IR wu\ \_\\_ﬂl
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Content of Core Requirement Compulsory Courses (58 Cr. hr.)
for Automotive Mechatronics Engineering Program

CH. EC SWL ‘ Lecture Tutorial Lab.
3 3 7 Contact hrs. > 1 0 Level 1
Class Works Mid term Final Exam Total Exam Time hrs.
Course Grades
40 | 20 40 ] 100

T QJ; LAl 5 dghdl 45)& VT VRS

Dstaall SR seall s Anibaall ) daddly Daplall ) laallold g3l
o sl 23 Al gl

SUS RAD Al WES (g ly Aaall) el LS

il gl ianll) Gl ) glaall aladiily e e 3Sall

JCE

Jadlt lage - 38N Aaliadl g s (Rl 5 Jalll) asadl WSS

5l A3l ey lage-dlall o Adadlaall g il ¢ \).\\ Akl

Jsn el A jall AMEY AS Al e dall aﬁj\ € lais

opeal) sl Al Ao pal) Anall A8 el avall 2l e

pmall A all e -(5isell 5 sl adall anall SgUS

Jsme Jsm avall A ja S¥alae <A pall Jauladll A1 AS Al

s

Kinematics of a particle: Kinematics of rectilinear and

curvilinear  motion-motion  of  Projectiles-Natural
coordinates (Normal and tangential)-polar coordinates-
cylindrical coordinates- coordinates transformations.
Kinetics of a particle (Force and acceleration): Kinetics
of rectilinear motion- Kinetics of curvilinear motion
using different coordinates (Natural- cylindrical- polar).
Kinetics of a particle (Work and energy): types of
different energy-work and energy principle-conservation
of energy-power.

Kinematics of Rigid Body- Translation motion-Rotation
about a Fixed Axis -Relative Motion Analysis- Relative
Velocity- Relative Acceleration.

Kinetics of Rigid Body- Equation of Motion: Rectilinear
Translation and Curvilinear Translation- Equation of
Motion: Rotation about Fixed Axis.

Agdaalll de

1-Instant speed. o
2-Acceleration on inclined surfaces. AL C“a‘“y‘ e il 5
3-Dynamic friction. Sl i 5
4-Kinetic energy. A8l dils n

wn

5-Kinetics of l‘lgld body(?_“d Newton's law)

References:
l. “Engmeermg Mechanics Dynamlcs” R C Hlbbeler I4th Edltlon
2. “Static and Dynamic” J.L. Meriam, 8th Ed, John Wiley, 2010.
3 “Vector Mechanics for Engineering” . F.B. Beer & E.R. Johnston, 10th Ed, McGraw Hill, 2017
4. "Engineering Mechanics: Dynamics”, Russell C. Hibbeler , Pearson ,15th Edition ,2020 .
5. "Dynamics of Particles and Rigid Bodies: A Systematic Approach”, Anil Rao ,Cambridge University Press, lst
Edition, 2021.
6 ."Dynamics of Mechanical Systems” ,Carl T. F. Ross , CRC Press,2nd Edition, 2023.

(Sl A

5 8) peenl 1S5S

rentice Hall, 2016.

paaizall Cile L ’u‘)_:
&
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C.H. ECTS | SWL Contact Lecture Tutorial Lab. Level 1
2 3 75 hrs. 1 —_ 3
Class Mid term Final Exam Total Exam Time hrs
Course Grades Works .
40 20 40 100 ] 3

Types and properties of materials, metal forming. metal cutting processes | Sllee Dhululy Lpatliady dgall gl 4 desie
rules, forging, wire drawing, extrusion, electric welding, spot, welding, | Gssbaal) Galaall 4L Sldee 5 Galaall adad g a3l
Machine tools and processes and Measurement. Practical training on | st slalll — 3ully oIV Cay salaall; 38001
metal cutting, operations on center lathe, milling m/c, shaper and drilling | Juuiill Cllee Al Jady 550 jadl daally s o 5eSH
m/c, gear cutting on milling m/c. hand press and mechanical press of | oo —u,d®  Gdal Zlaeay cullul & S e
different capacities, shearing (banking, piercing and deep drawing |- zbell Juel 52l Jleel — daliaad Juidll cAigle
processes). Oxyacetylene; different techniques used in oxyacetylene Sl s Alaadl Siled ya) — 3 jladl) Jael — slalll Jleel
welding, fluxes, welding and cutting torches, prepare and make some
joints, safety during welding operations. Arc welding; the main elements,
different coatings, welding methods, prepare and make some joints,
safety. Resistance welding; main elements, prepare and make some joints,
safety

1- K. L. Narayana, Swarna Venkata Ramana, P. Vamsi Krishna, Production Technology, I. K. [nternational Pvt Ltd, ISBN

20109380578520, 9789380578521.
2- P C Sharma, Production Technology (Manufacturing Processes): Manufacturing Processes, S. Chand Publishing, 2007,
ISBN 8121911141, 9788121911146.

ECTS Contact Lecture Tutorial
3 5 125 hrs. 2 —_— 3
Class . . .
Course Grades Works Mid term Final Exam Total Exam Time hrs.

40 20 40 100 Project

z - e s
— el A g aeatll e Aedie o Shald Y5 ) gl
samie gl ¥l D6 el deab il sl g
CADA 7l s aa) liial al) dealyally JLEaY) — il

(oAl s gy B

The basic methods for assembly drwings — Exercises in assemby '
of small-scale mechanical units — Exercises in assembly of large
mechanical units — Generation of working and assembly drawings.

References

1- Rajashekar Patil, Computer aided Engineering Graphics, New Age International, 2009. ISBN 8122425682, 9788122425680.
2- Arvid R, Eide, Engineering graphics problems book, McGraw-Hill, 1985, ISBN 0070191298, 9780070191297

SW Contact Lecture Tutorial Lab.
2 4 100 hrs. 2 1 —_
Class Mid term Final Exam Total Exam Time hrs
Course Grades Works .
40 20 40 100 3
Course Content: s T s ) e
Introduction to engineering materials, Selection of L oshlls oM € A fesigl ol pal) Al | dganigdl o) sall detia

saainall Cole L :.u\)..: 390 uu\\é'j\ u\_ﬂ\
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engineering materials, Atomic structure and crystalline s A sl dade s sk o S Diiate ) sall SIS al sal
structure, Mechanical properties of materials, sl il Al 2 gall il A 1 el Aaladt bl
Equilibrium phase diagrams and iron- carbon diagram, Al gall — LS el o gt bl paad) b jladd gl Apnaall 2
Alloying, Heat treatment of metals, Engineering materials Adla pall DS | (Reaiia)

( Ferrous and non—ferrous metals - polymers — ceramics —
composites — advanced engineering materials ), Non-
destructive tests.

erim A . e i
1. Methods of distinguishing among different engineering ardl Lguany 5 Lpighh ol gall Gl 350

materials ﬂi\_.\...db JJ.Luxﬂ A Sy Saalh Db a2
Microscopic examination of metals and alloys

_Reference ;
1.
2
3

illiam F. Smith, “Principles of Material Science and Engineering”, McGraw Hill Inc.
Callister, W.D. “Materials Science and Engineering, An [ntroduction”, Seventh edition, John Wiley & Sons, Inc., 2007.
ASM Handbook, Volumes from 1 to 21.

C.H. ' ECTS | SWL Contact Lecture Tutorial Lab.

2 3 125 hrs. 2 1 — Level 2
Class Mid term Final Exam Total Exam Time hrs.
Course Grades Works
40 20 40 100 3

Review of thermodynamics fundamentals; work, energy, first | Js¥! osal @8kl (Jaill sdy l pall Saaiadl Sbudid 2asl e
law — Properties of substances: pure substances — ideal and | %dUall <t Jladt o Al o gadl ol el Galad - 4 )l jall Kpatill
perfect gases — steam and water — applications of the first law | Sweiall J5¥) o060 Claplad - elally jaall - A0 i
of thermodynamics for closed and open systems — Carnot and | fgol sadl GASaiVis 55518 - da gibally el Lakai¥) e 2y )
thermodynamic  reversibility; the  second law  of | - dakade - Ly i) iy jad o - By el Wl BN () gl
thermodynamics — Clauses inequality — definition of entropy — | liwogill gl Syl o Loal g8l &y - Ll
T-S diagram — Thermodynamic Power Cycles — gas turbine, Apniall CAE paall g g Al
steam turbine and reciprocating engines — Availability.

References
1. Yunus and A. Michael, Thermodynamics an Engineering Approach, McGraw-Hill, Inc., New York, 8th Edition, 2014.

2. G.A. Van Wylen and R.E. Sonntage, Fundamentals of Classical Thermodynamics, 4ed, Wiley, New York, 2013.

e

Ay e : S ,
SWL Contact Lecture Lab. Level 3
100 hrs. 2 2 —
Class Mid term Final Exam Total Exam Time hrs
Course Grades Works )
40 20 40 100 3

Equilibrium of simple mechanical elements — normal and shear | (il 55832 sandl 5 il 5 Uapall 48000 pualiall 5153 Liss
forces — bending and torsion moments — stresses in loaded | Aesadl dijalt Slacadll & Zidlea¥) o Uy &l a5e SIS
elastic bars — axial, bending, torsion —strains - rigidity - strain | - ssluadl. Ju¥h. Ay 81 o) mall Juaadll : Unpey Sass

energy - stresses in combined loading — eccentric loads, | @ Sl Jreadll a4 35 pall il Ziholgat | Jlaii¥t A3la
inclined, bending and torsion — two-dimensional stresses — | Dhlea¥l- s Jlall oUW 3558 e gl 202 sandt Jlas!
principle stresses —-Mohr circle — theory of failure — | 3,2 . oad¥l jadll sl G 0 Dhlea¥Wh oy B

applications: thin and thick cylinders — Introduction to the | LSilSuall jualiall & Cliuds o ooall JLed¥l Dlki o jse
Finite Element Method (FEM) , introduction automotive frames | 3 &adia damsall juabiall 3 deda o DS 3l o Al

stress analysis using finnite elements. aaaadl jualiadl dladicly Ll Kla e Silaleal

saainall Cle Lol ‘:u\).: 391 u.m\.;j\ QU\
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1. T.H.G. Megson, Structural and Stress Analysis, Elsevier, 2014, ISBN 0080999379, 978008099371.
2.7 Beer F. P, et al, MECHANICS OF MATERIALS, McGraw-Hill, USA, 2002

"C.H. | ECTS | SWL | Contact Lecture " Tutorial Lab.

2 4 100 hrs. 2 1 — Level 3
Class Mid term Final Exam Total Exam Time hrs
Course Grades Works .
40 20 40 100 3

Introduction to linear and nonlinear systems modelling, adal dghdll pally Aghdll Aty Aada 4 Ak
Mechanical systems modelling, Modelling of electrical and [ekai¥! Aaie G Sy el y Al < iVl dalal A0l
electromechanical systems, Modelling of fluid systems, [ASualiall 2aadl Ll 23l Gy ) all Tk dada Al
Modelling of thermal systems, Standard models for dynamic AsSasliall e 2 llarll sl<laall ESalipnll aki™ dad) slSaal

systems, Numerical simulation of dynamic systems, Analytical Apdadll uall g dndadll
simulation of linear and nonlinear dynamic systems

1 . ‘ Devndra K. Chaturvedi, “Modeling and Simulation of Systems using MATLAB and Simullk’, CRC Press, 2010.
2. Craig A. Kluever. “Dynamic Systems: Modeling, Simulation, and control”, 1%* Edition, Wiley 2015.
Camelia Petrescu and Valeriu David “Modeling and Simulation in Engineering”, MDPI AG,

Contact Tutorial
3 5 125 hrs. 2 — 3
Class Mid term Final Exam Total Exam Time hrs
Course Grades Works : ’ .
40 20 40 100 3

Basic definition and units. Circuit elements and Kirchhoff’s S sall pealie L el i pall cundalianadl Jladdl S Jladdl
laws. Simple resistive circuits. Network Theorems for solving B VLN I W1 I TV VA I VEN ST PR SIS |
D.C. networks. Analysis of sinusoidal steady-state circuits. | il il sl Jlash 3,k Qaadl Siile, ldSdl Dl glaall
Inductors and capacitors. Network Theorems for solving A.C. b byl apeatll A4 pla 5yl et oGl Jlas el
networks. Power in electric circuits .Node analysis, circuit | sl Qadliy i Sl aall o uall o sedall - (55565 ¢ (i)
theories, methods of superposition. Dl - Aguall Jigall alasWV Jial - alaalll 5l o Ay )40l

-2l bl sl Jalaill 35k gkt o s jiall g aieadl Ul
Jalea - <l sall e 5hiall 5 5 Jiall 1 sladT A5V A oSl il gl

30 el Sl Ay (S it 5l i i e gk - 5 el

sferences o - - E ‘ ~

1. William H. Roadstrum, Dan H. Wolaver, Electrical Engineering for All Engineers, 2nd Edition, ISBN: 9780471510437
2. RalphJ. Smith, Richard C. Dorf, Circuits, Devices and Systems: A First Course in Electrical Engineering, 5th Edition,
ISBN: 978-0-471-83944-6

Badaall Cale L CLA\)J 392 u..ml.;” u\_\j\
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Understanding the Purpose of Reports-Planning and | :_s al dlSe

Documentation - Reviewing and Proofreading - Presentation of
Reports - Other forms of writing articles, letters, brochures,
posters, CV

[y}

Technical Documents, and Internet Pages for A Global Audience”, 2005, M.E.

C.H. ECTS | SWL Contact Lecture Tutorial Lab. Level 3
2 3 100 hrs. 2 —_ —_
- Class Mid term Final Exam Total Exam Time hrs
Course Grades Works *
40 20 40 100 3

Organization - Structuring a Report: introduction, body, and | &sdwall st lershady G Gl - 2alally ailly desial)
conclusion - Writing Style and Tone: Page design, figures, | “&luall - leldais Sl aan - Jlaadl s Aiball o pu il 5 JEVI
graphs, tables - Data Collection and Analysis - Drafting and | Zasl el - 5858, 5l 5l - aal el 5 2leliw¥) - daad i
Revising - Citing and Referencing - Technical Reports and | <Yall LU o aY1 JCEY) - @l aoli - g alll S8l

1. Tebeaux, Elizabeth, and Sam Dragga. “The essentials of technical communication”. Oxford, UK: Oxford University
Press, 2010.
Trevor M. Young, “Technical writing A-Z a commonsense guide to engineering reports and theses”, 2009, ASME
Press.
3. Edmond H. Weiss, “The Elements of International English Style A Guide to Writing Correspondence, Reports,

- il Lhs il -l ALS e m i) agd

AN 5yt Ctsealall g il g Jila Sl

Sharpe.

Basic concepts: definition of a fluid, fluid as a continuum,; stress in a fluid,
viscosity; pressure and velocity fields — Hydrostatics: static fluid pressure;
hydrostatic force on submerged surfaces — Basic concepts in fluid motion:
description and classification of fluid motion; acceleration, streamlines/stream
tubes; mass conservation, momentum and energy equations; conservation of
mass and momentum equation for inertial control volume. — Applications of the
mass and momentum equations — Energy in fluids tlow: first law of
thermodynamics; Euler’s equations in streamline coordinates; Bernoulli’s
equation .Conservation Equations — Navier-Stokes equations; Energy equation;
Exact solutions of N-S equations: Couette flow — Principle of dimensional
homogeneity. Buckingham theorem. Dimensionless groups and their physical
significance. Flow similarity and model testing .Similitude and classification of
fluid flows: Reynolds number, Mach number. Force balance and change in
momentum - Internal flows: Couette and Poiseuille flow solutions,
development length, turbulent pipe flow.

Contact Lecture Tutorial
3 5 125 hrs. 2 — 3
Class Mid term Final Exam Total Exam Time hrs
Course Grades Works '
40 20 40 100 3

S Slsall Je Al ol Aaie
L a0 sl (i - ol pall RS a (galaa - a3l
iaS 5 AUl daaa y AUKH pladd duully) Yot
Jibaill - Cliphst - AL 5 seall 3 A Al
Lo bl il eV - Al e
el LYl LB gl oyl
L i g 1 gl | alaall 5 Ay e - ol

R SRANS L PN
Jislall RS pall 5 &l i Al Y otaal)
— Ay laad) A8l 8 ol el — Agbdadll ) Ay E
blaa¥l Jon hmdl —Greall sy &
Sl (gl Al e ) A il 5 ek
Ohom o Saill dalail e desie - il
i) ol Siaiil e adie gl gall
s i s

padieadl Sle L Gu‘).) 393
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R. R. Fox, A. T. Macdonald and Pritchard “Introduction to Fluid Mechanics” Sixth Edition, John Wiley & Sons, New

York, 2003.

Clayton T. Crowe, Donald F. Elger, Barbara C. Williams, John A. Roberson. Engineering fluid mechanics, 9% ed., 2009
Yunus A. Cengel, John M. Cimbala, Fluid mechanics: fundamentals and applications, 1% ed., McGraw-Hill series in

mechanical engineering, 2006.

C.H. ECTS | SWL Contact Lecture Tutorial Lab. Level 3
3 5 125 hrs. 2 2 —_
Class Mid term Final Exam Total Exam Time hrs
Course Grades Works -
4 20 40 100 3

Fundamentals of vibration (simple harmonic motion,

— (Ol a2 5

‘

natural frequencies and resonance) — vibration sources and

parameters - free udamped and damped single degree of

freedom vibration systems — free undamped and damped
muti degree of freedom vibration systems — forced single
degree and muti degree of freedom vibration systems -

Glarall aiaa ?‘_.A.\a.d\_l oA\} ‘L\); AA)ﬁ SR M}M )A“ J‘).LAY\
el a3 Baaeie A shaial (5 pall 315 Y - lesall Sales G50
Y alee B 35k Slateall Gates s Slatall jaies aladiul
JEE 5 a8 Al ) e - il eV s il A4S aldl
83ae D el 5al) 48 jall — ash AV, Audadl) A ) YT e ghiall SIS s

methods for formulation of differential equations by
Newton and Lagrangian — torstional vibration systems —
Vibration of continuous systems - eign values and eigen
vectors for linear and tortional vibration systems — whirling
of shafts.

1. Grover, G. K., Mechanical Vibrations, Nem Chand and Bros, Roorkee (2009). N
2. Ambekar, A. G., Mechanical Vibrations and Noise, Engineering Prentice Hall of India, New Delhi (2006).

Al 5l

i

ECTS Contacf‘ k Lecture

'Lab.

C.H. SWL Tutorial Level 3
3 5 125 hrs. 2 2 —_
Class Mid term Final Exam Total Exam Time hrs
Course Grades Works :
40 20 40 100 3

Introduction to control system — Physical system modelling —
Linear system representations — Linear systems — Laplace
Transforms - Feedback: uses and limitations. P, I and D actions
— Closed-loop performance: Stability definitions and the Routh-
Hurwitz criterion, Stability, system type and SS error, Root
locus sketching, rules, Control design using root locus method,
pole and zero compensation — Basic compensator (PID) design
and tuning using time domain techniques — Frequency domain
analysis: Bode plots, phase and gain margins, Nyquist criterion,
and Frequency-domain performance. Control design using
frequency response, Lead, Lag, and Lead-Lag compensation.

bl Jaal il hial Al ) dadel — pSadl AelY dedia
S kil & R A Alaals Y slaall) Sk shaial
Slashidl Jgas — asll aladl '
- Adliaadl Sla phaiall e 31 Al Dlaiay)
i) - Saall A el
(I) Sty (P) okl Saidl il il dasl

— eley Dl e — Y iy as - (D) lalall

il

(4 Jlaial
ha ket
oSl GV Jsan Slalaaid

Dyt Uad = )W) - Aaad I A% I3 il aiall et
PS5 D) alaaiily DlSatall araal — S0 S A8 ke
el & LAY el aladid

Dbms — (2 g) 7l s skl a - (Al oo alaanlly Bladl
.Pm\jﬁﬂ\\)&wjlj)ﬂ\e\&\g?&&‘w—w};u
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1. Norman S. Nise, “Control System ngmeering , Wiley, 7th Edition, 2015.
2. Katsuhiko Ogata, “Modern Control Engineering”, 5" Edition, Prentice Hall, 2010.
3. Farid Golnaraghi, Benjamin C. Kuo, “Automatic Control Systems”, 9" Ed, Wiley, 2010

ol

)

Contacf Lecture Tutorial Lab.
Level 2
hrs. 2 - 3
Class R . )
Course Grades Works Mid term Final Exam Total Exam Time hrs.
40 20 40 100 3

Electronic materials: Conductors, Semiconductor, and Insulators — | Jiall ahsey SDoagadl oW1 5 A oS SOl gl
Semiconducting material characterisiics - PN junction diodes Spall gl o Clia st ol Lallad o el
characteristics, circuits and typical applications (Rectifiers, Regulators and I A o - agilnhl 5 speattiad gl 3 sll
Clipping.....etc.) — Types of signals for electronic circuits — Transistors: | Adilaill il awaas - Lelidas s g aSIY) i g0l

Characteristics, types, Circuits and modes of operation — Typical transistor | — teiiuhi 5 Zud el seead o Ledlioki
applications — Analog circuits design and applications — Digital integrated | — ibshaadl — L@kt lpatliad 5 5 LY & <
circuits design and applications — Amplifiers, OP-AMP characteristics and | — D/ALJA/D  — 4dhiadl il — sgall Sdida
applications, Counter, Stabilizers, Logic circuit, A/D and D/A conversion A0y e Anleall Slleal)
circuits, Signal summing and subtracting. Unregulated power supply,

Regulated Power supply.

I. S. K. Bhattacharya, “Basic Electrical and Electronics Engineering”, Pearson India, 2011, ISBN: 9788131754566

2. Ed Lipiansky, “Electrical, Electronics, and Digital Hardware Essentials for Scientists and Engineers”, Wiley-IEEE press,
2013, ISBN: 978-1-118-30499-0

3. Ajay Singh and Jimmie J. Cathey, “Electronic Devices and Circuits (SIE)”, Schaum’s Outline Series, McGraw Hill
Education, 2008, ISBN 10: 0070260958 [SBN 13: 9780070260955

e

C.H. ECTS | SWL Contact Lecture Tutorial Lab. Level 3
3 5 125 hrs. 2 2 —
Class Mid term | Final Exam | Total Exam Time hrs.
Course Grades Works
40 20 40 100 | 3

Types of electric machines — direct current machines — ST — s il il WY el Al ST A e DY

multi-phase  alternative current system — electric — ooeSH all T A eSh Y gaall s YT saaie 20 gall Ll
transformers — Induction machine — synchronizing machine | — “asdiall 5,080 Z0S jme — eiwadl Ll O aall — a2 lill o
—converters- small power engines — electric distribution | JW¥!y ibestl Lakil — Lol sa 5 SOLSH — Ay e SH 28K &y 5 55 Al
systems — cables and their properties — electric machine Aa e Yy

safety — clectric transformers safety.

1. Charles I. Hubert. “ Electric Machines: Theory, Operating Applications, and Controls”, 2nd Edition, 2001
2. Theodore Wildi, “Electric Machines, Drives and Power systems”, 2005.

plaieall Cile L CLA\).\ 395 ‘_)AA\AM uLJ‘
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C.H. ECTS | SWL Contact Lecture Tutorial Lab. Level 3
3 5 125 hrs. 2 _ 3
Class Mid term | Final Exam | Total Exam Time hrs
Course Grades Works .
40 20 40 100 3

Fundamentals of power electronics - Operating principles of | Jsali; - DY saall Jaandd (oale - 308l il g I bl
switching converters - Buck, Boost, and SEPIC converter | <l =35l - DCM.s CCM * SEPIC 5 Boost sBuck
operation in CCM and DCM - Time invariant model of | s> duwisseliSh o fua all 08 ae) d - 2 paall Joash Lia )
switching converters - Role of conduction losses on the lpall 3 lal 5 S Jas 3 se- FETss ‘—'L”“-‘“J‘*‘J‘ u“*L“n-
efficiency and conversion ratio - switching characteristics of J“l““ - $WBGJ S8l e Bl sall LY Ad SJ'E‘ -
Diodes and FETs - Switching losses and gate drive circuits- | ~ M s nall 29 gl J“"““J‘L““‘ PFC b slpda s 28]
Silicon and WBG semiconductor power devices - Power factor bl et il el Bl ba gl sh
definition and PFC topologies - Isolated and resonant
converters operating principles - Switching topologies for
battery-charger circuits.

Laboratory
Study of Buck DC-DC Converter characteristics

Study of Boost DC-DC Converter characteristics

Study of Single-Phase Inverter characteristics

Study of Three-Phase Inverter characteristics

. Switching characteristics: Doides: NOSFETS and IGBTS

1- Erickson, Robert W., Maksimovic, Dragan, Fundamentals of Power Electronics, 3™ edition, Springer 2020
2- Mohan, “Power Electronics: Converters, Applications, and Design” Wiley, 3 edition, 2007

Contact Lecture Tutorial Level 5
3 5 125 hrs. 2 —_ 3
Class Mid term Final Exam Total Exam Time hrs
Course Grades Works "
40 20 40 100 3

Operating performance of measurement device — Measurement elaal — il ol jemie — bl el Laalt oY

system element — Fixed and variable errors — Measuring error | — asad ll (uldll 2 — 230 Uad il — 5 iy 430
treatment — Digital measuring technique — Force and Torque | Jea el i@ — sl aje dd — 5480 ol
measurement —  Pressure  measurement Dynamic  pressure | — haall Gdl 058 Gl — bl il Saalie

measurements — Electric device for pressure measurements — Flow | Sl all &)l - Sladall paada gl Wl lea
measurement device: area change device; rotating turbine and | L8 — Oabe dla— S gl el Gl - il

rotameter — Velocity measurement: pitot tube — Hot wire — Laser — | U i 130 jall da o Sl — 55 W Ao il —
Angular velocity — temperature measurement: Thermometer; bimetal | < 53 3all — S0l sall oLl — 5 jsate cilaslia — Jomall
sensor — Variable resistances — Semiconductors Thermocouples — gl e - 2 )l et
Radiometer.

Laboratory

1. Error in experimental data and filtering

Types of sensors and measuring devices

Measurement of Volt and Current of electrical system using mulimeters
Mecasurement of Temperature using thermocouple

Pressure Measurement test

Measuring of angular velocity

Measurement ot fluid tlow rate

Basic Oscilloscope measurements

I R
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1. Beckwith .G., Buck, N.L., and Marangoni, R.D.; Mechanical Measurements. 6th Ed, John Wiley and Sons, Inc.,

2007.

2. R.S. Figliola and D.S. Beasley; Theory and Design for Mechanical Measurements. 4th Ed., John Wiley and Sons, Inc.,

2005

C.H. ECTS | SWL Contact Lecture Tutorial Lab. Level 3
3 5 125 hrs. 2 - 3
Class Mid term Final Exam Total Exam Time hrs.
Course Grades Works
40 20 40 100 3

Introduction to automotive electrical circuits (wiring color
codes, terminals, switching, circuit diagrams and symbols).
Battery Technologies: Lead-Acid Batteries (types, construction,
rating capacity, efficiency, charging and discharging
characteristics),  Nickel-Based  Batteries, Lithium-Based
Batteries. Voltage  regulators  (types,  construction,
characteristics). Alternators (types, construction, performance
characteristics).  Starting systems (types, construction,
performance characteristics). Ignition systems (types, advanced
systems, construction, performance characteristics). Lighting
systems (circuit diagrams, head light and side light, LED
lighting system, headlight dazzling intelligent light). Safety
systems (Horn, wiper system, air bag, anti-theft). Multiplexing
(multiplex data bus, Controller Area Network CAN, Local
Interconnected Network LIN)

1. Battery Voltage Tests (Open-Circuit and Heavy-Load)
2. Charging System Voltage tests (in —out) vehicle

3. Voltage Regulator Tests

4. Generator Bench Tests

5. Starting system tests

6. Ignition system tests

1. Tom Denton, “Automobile Electrical and Electronic Systems”, Fifth Edition ,2015.
2. Arthur William Judge, “Modern Electrical Equipment for Automobiles: Motor Manuals Volume Six”, Springer Science

& Business Media, 2012.

(%)

New York, 2005
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Kholi P. L., “Automotive Electrical Equipment”, Tata McGraw-Hill Co., Ltd., New Delhi.
4. Mehrdad Ehsani, et al, “Modern Electric, Hybrid Electric, and Fuel Cell Vehicles”, CRC Press, Boca Raton, London,
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Heat transfer mechanisms: conduction, convection, radiation;
common engineering occurrences and their importance -
thermal conductivity and heat transfer coefficient; Fourier’s
and Newton’s laws; thermal resistance of plane, cylindrical and
spherical walls and fluid boundary layers; thermal resistance
networks; thermal insulation; overall heat transfer coefficient;
cooling by fins; radiators; derivation of fin efficiency -
Convection and thermal boundary layers: forced and free
convection; heat transfer correlations; Nusselt number. Boiling
and condensation — Unsteady conduction: one-dimensional
conduction with convective boundaries; conductors with
internal energy generation and dissipation; heat treatment and
ling; Fourier and Biot numbers.

15. Experiment to
evaluate thermal conductivity of materials
16. Experiment to
evaluate single phase heat transfer coefficient (free, forced)
17. Experiment to evaluate pool boiling heat transfer coefficient
18.Experiment to evaluate Flow boiling heat transfer coefficient
Experiment Heat exchanger effectiveness

Al dy

e b Jaa il 30 el JES) 6l all JG
- AR e jaas dsa Al A ylall el L osaly
o3 ol Al daa il - paaladl G sl (5 ) el Jua sl
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ECTS Contact Lecture Tutorial
2 3 100 hrs. 1 - 3
Class Mid term Final Exam Total Exam Time hrs
Course Grades Works -
40 20 40 100 3
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1. Yunus A. Cengel, Heat Transfer — A Practical Approach” International. 3rd Ed. New York: McGraw-Hill, 2003
2. Frank P. Incropera and D. P. Dewitt, “Fundamental of heat and mass transfer” 7% ED. JOHN WILEY & SONS, 2011.

A

3
SIS NSRRI I

k CH SWL Contact Lecturé

T utorial

Lab.

nts

executing. Basic building block — the function. Declar

C Prograﬁimiﬁg: Editing, Compiling, Linking, Debugging, Loading and

definitions, calling a function, modular programming, header file
formation and definition file formation. program constructs.
Programming: Object Oriented Programming. Classes, constructors,
destructors, member functions, function overloading, class derivation,
abstract classes. Introduction to Python, Programming with python .

ation and

C++

(aaaal A caend A C %L Al

3 5 125 hrs. 2 — 3 Level 2
Class Mid term Final Exam Total Exam Time hrs
Course Grades Works .
40 , 20 40 100 3
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Laboratory

Writing C program to solve a simple engineering problem
Writing C program to deal with data types

Writing C program using Decision statements

Writing C++ program using Loop & nested Loop statements
Writing C++ program using different dimensions of Arrays
Writing C++ program for function programming

N R =

e

Writing Python program to solve a simple engineering problem

1. J.Katupitiva & K. Bentley, "Interfacing with C++", Springer 2006
2.A. R. Bradley,” Programming for Engineers: A Foundational Approach to Learning C and MATLAB?”, Springer, 2020.

Jazall

Aaps Apaia b Jad C Aady grali 2458
Adfiaa hald) g Jeaall C Gy el _p A
§mse B 1A AT € Ash b A
Loops Jead C++ sk zeali s Al
arrays ge Jeladll CH+ Aol el A4S
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Contact Lecture Tutorial
2 3 100 hrs. 1 —_— 3
Class Mid term Final Exam Total Exam Time hrs
Course Grades Works *
40 20 40 100 3

Introduction and basic definitions, Mechatronics as
interdisciplinary subject, Mechatronic system configuration —
Mechatronics approach in smart machinery design: Life cycle
of product, Mechatronics concurrent engineering, and Design
methodology.

Data processing and signal handling: I/O data transfer, A/D and
D/A  converters. Sensors and actuators for automotive
mechatronic systems. Data acquisition and control cards.
Controller hardware.

System monitor and simulation: Using software e.g. LabVIEW
and Matlab. Design of mechatronics systems using PLC
(hardware and software). Design of mechatronics systems using
microcontrollers (hardwarend software)

Francis Group, LLC, 2008.

2. Sabri Cetinkunt, “Mechatronics with Experiments”, 2" Edition, Wiley, 2015.
3. David G. Alciatore, Michael B. Histand, “Introduction to Mechatronics and Measurement Systems”, McGraw Hill, 2007.

[. Robert H. Bishop, “Mechatronic Systems, ensor, and Actuators: Fundamentals and Modeling”, CRC Press, Taylor &’
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C.H. ECTS | SWL Contact Lecture Tuterial Lab. Level 2
2 3 100 hrs. 2 —_ 1
Class Mid term Final Exam Total Exam Time hrs
Course Grades Works .
40 20 40 100 3

different properties of the engines' fuels, different methods used
for bio-fuels preparation, the different combustion
characteristics in spark and compression ignition engines and
the performance characteristics of internal combustion engines.
Principles of engine operation, performance evaluation and
different losses in internal combustion engines. Advance the
student's knowledge of thermal efficiencies.

Fundamentals of air-fuel cyéles, actual cycles of ICEs, and ]
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Performance Evaluation of Spark Ignition Engine

. Performance Evaluation of Compression Ignition Engine

B) il iyt Sl and oo el
Ll Jady) DS e el S b il

1. Willard W Pulkrabek, “Engineering Fundamentals of the Internal Combustion Engine”, 2nd Edition. TBS, 2003,

[39]

S oEw

10.

Engines classification —The working cycles of the engines
(two-stroke and four-stroke) — Engine construction (stationary
parts and moving parts) — Engine lubricating systems (types,
layouts, components, operation, and engine oil specifications) —
Fuel systems (types, layouts, components and operation) —
Engine cooling systems (types, layouts, components, and
operation) Engine ignition systems (types, layouts,
components, and operation)

Friction clutches (construction and operation principles) -
hydraulic clutches and torque converters (construction and
operation principles) - Manual gearboxes (construction,
operation) — Cardan shafts - Drive Axles and Differentials -
CV Joints (construction and operation) - Automatic gearboxes
(construction, operation principles) — Continuously Variable
Transmissions (CVT) (construction, operation) - Tires and
Wheels - Suspension Systems (types and construction) -
Steering Systems (types, operation, Alignment Geometry) -
Brake Systems (types, components, operation).

2. John Heywood, “Internal Combustion Engines Fundamentals 2E”, 2nd Edition, McGraw-Hill Education, 2018.
C.H. ECTS | SWL Contact Lecture Tutorial Lab. Level )
3 5 125 hrs. 2 —_ 3
Class Mid term Final Exam Total Exam Time hrs
Course Grades Works .
40 20 40 100 3
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Identify and measure the dimensions of different types of
clutches and torque converters components with free hand
drawing

Disassemble and assemble of manual gearbox and differential
and sketch them

Identify the CV joints components and sketch them

Identify the automatic gearbox components and sketch them
Identify the CVT components and sketch them

Identify the tires, wheels and suspension systems components
and sketch them

[dentify the steering and brake systems components and sketch
them

Disassemble and assemble an internal combustion engine
(petrol and Diesel), and identify its parts by name and shape

9. Measure the dimensions of the engine moving parts and

sketch them

[dentify the lubrication system components and sketch them
Identify the cooling system components and sketch them
[dentify the petrol and Diesel fuel systems components and
sketch them
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Jack Erjavec, Automotive Technology: A Systems Approach, 5th edition, 2010, Delmar, Cengage Learning.

James D. Halderman, Automotive Technology: Principles, Diagnosis, and Service, 4th edition, 2012, Prentice Hall.
3.+ C. Johanson, M. T. Stockel and M. W. Stockel, “Auto Fundamentals”, Goodheart-Willcox, Eleventh edition, 2014.

padizall Cile Lt 11.4\).: 401 L)..;.A\A'l\ g._!\.:\jl




Helwan University

2025 a3 NS Al el Adalal) AUl

il il duis

At gall gy (Bialina dobu 6) 4 LEAY) aladl (awaddl) & ) jia (5 gina
il Jopeally s g NSl
Content of Core Requirement Elective Courses (6 Cr. hr.) for
Automotive Mechatronics Engineering Program

C.H. ECTS | SWL Contact Lecture Tutorial Lab. Level 3
3 5 125 hrs. 2 2 —_—
Class Mid term Final Exam Total Exam Time hrs
Course Grades Works .
40 20 40 100

In this course the software primavera is used to: planning of
maintenance operations — planning of manpower requirements

~ planning of spare parts requrements — preparation of
maintenance budgets — plans of annual and monthly
maintenance — planning plant shutdown - control of
maintenance operations - performance evaluation of

maintenance systems — maintenance management by computers
— risk analysis in maintenance — artificial intelligence in
maintenance - case studies for automotive fleet maintenance
management

Terry Wireman,’

. > Computerized Maintenance Managment Systems”, 2" edition, Industrail Press Ic., 1994.
2. Khairy A. H. and D. N. Probhakar,” Complex System Maintenance Handbook™, springer, 2008.
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3. Hannah Schumacher,” Lessons Learned-Schedule updating and Maintenance using Primavera P6, Hill International,

2014
C.H. ECTS | SWL Contact Lecture Tutorial Lab. Level 3
3 5 125 hrs. 2 2 -
Class Mid term Final Exam Total Exam Time hrs
Course Grades Works B
40 20 40 100 3

Intoduction to operation research — introduction to mathematics
and statistics — linear programming (LP) — Optimization using
linear programing — graphical linear programing — algebraic
solution using simplex and dual-simplex methods — examples
of dynamic programing models and computation — optimal
solution methods — sensitivity analysis for the objective
function changes — project acheduling by PERT-CPM methods
- practical case studies

— shaan¥ly Sipml I 8 Aesie — Cililaall Sy 8 dadie
da Gl Gl Aty B sl L — Adadl) Ana il
afisl — simplex and dual simplex 34 phaaiuly 5l
Sob - RSl ane il plasidy GBS 3l a3k
Sle 5 phall Jahadd — gl Ay 3 il et - ) Jal)

Agdad Al ja Y Al 33— CPM - PERT Gub plaadul

Hamdy A Taha, 1999. Introduction to Operations Research, PHI Limited, New Delhi. Sharma, J.K

Sharma, J.K., 1989. Mathematical Models in Operations Research, Tata McGraw Hill Publishing Company Ltd., New
Delhi.
Wagner, Harvery M., 1975. Principles of Operations Research, PHI, Egnlewood Cliffs, N_J.
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ECTS

Contact Lecture Tutorial Level 3
3 5 hrs. 2 —_ 1
Class Mid term | Final Exam | Total Exam Time hrs
Course Grades Works .
40 20 40 100 3

Introduction to  alternative fuels —automotive fuels
specifications - compressed adsorbed natural gas fuels (CNG
and ANG) - liquefied petroleum gas (LPG) and liquid natural
gas fuels (LNG) - Biogas and Biodiesel fuels — alcohol fuels
(methanol and ethanol) - Hydrogen fuel cell -gasoline fuel
additives — diesel fuel additives — storage, distribution, and
handling of gasoline and diesel fuels - the economic impact of
alternate fuels — test cycles, sampling, and analysis of exhaust
emissions.

.
Chemical anaylysis for automotive fuels
Engine performance testing (speed, torque, power and SFC)
Basic sampling of the exhaust gases

Emission testing for natural gas and gasoline engines
Emission testing for diesel engines

USSR SR

ekl S o - bl sy paliad — 2 Al iy 8 A
Soadly rdal Sl ads - (CNG and ANG) o sraaall
— gl ol a sy ol 385l - (NG and LPG) !
2y D) - Sl SN a8y — Cpa g uedt LA a5
Jonall 2 gy Ay aaisis JEB — S5l a8 Slilal — gl
aladl il Jdad 58l Jalad oala®Y1 A0 — o 5l
el 3 Dliadl AT 3G jha s

(25850 Sl 508 La sl — Ao 5udl) Cum e Saall Jlsdl
adtadl 5l Al il 2ad
ekl SLadty 5l S jadd aoladl ) s

bl Uty o il S el palall Ll

1. P.Richard, “Automotive Fuels Reference Book”, SAE publication, 37 Edition, [SBN 978-0-7680-0638-4, 2014.
James D. Halderman"Hybrid and Alternative Fuel Vehicles "(4th Edition) 2015.

Contact Lecture

SWL |

C.H. Tutorial
3 5 125 hrs. 2 — 3 Level 3
Class Mid term Final Exam Total Exam Time hrs
Course Grades Works i
40 20 40 100 3

Introduction to Air conditioning systems design- Air
conditioning system components and location in a car - Climate
Control system components, Types of AC compressor,
Evaporator, Condenser, Conirol panel and switches, AC filter
and dryer, Air ducts and flow, AC cooling fan, Heating and
Ventilation System, Relation between Engine Cooling System
and AC, type of AC refigerants, cooling, load calculation

method — refrigeration and air conditioning loads application -
AC routine maintenance.

Lab Vehicle.
2. AC maintenance policy and test procedure.
3. Charging and discharging the AC GAS.

Assembling and disassembling AC components onboard a real
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B. Tom, “Automotive-Heating-and-Air-Conditioning”, 3% Edition, 2002

2. Jerry Clemons, “How to Repair Automotive Air-Conditioning & Heating Systems”, 2019

Contact

C.H. ECTS | SWL Lecture Tutorial Lab. Level 3
3 5 125 hrs. 2 2 —_
Class Mid term Final Exam Total Exam Time hrs
Course Grades Works .
40 20 40 100 3

learning, classical Al and machine learning algorithms and their
applications, machine learning models and algorithms,
strengths and limitations of various Al and machine learning
techniques, Deep models (Convolutional and Recurrent

Networks, Optimization for Deep Learning), Selected learning
models and algorithms to solve real-world problems in
automotive field. Hands-on experience mini-project will be
used to evaluate students” understanding of the concepts and to
assess their ability to apply learning techniques, applications
and tools to solve a given problems.

" Fundamentals of artificial intelligence (AI) and machine

Y ey elhoall (S

el gilals detlinhy Al Y1 el etla)
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Ol y (DA Al patll Sl Aeadl il Adbisall
o JShe Jal 3 plaal bl Slsa 3 iy zileis (Greall aladll
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1. Wolfgang Ertel, “Introduction to Astificial Intelligenece”, Second Edittion, Sprinter, 2017.
2. Mehryar Mohrt, Afshin Rostamizadeh and Ameet Talwalkar, Foundations of Machine Learning (Adaptive Computation

and Machine Learning series) 2nd Edition, The MIT Press, December 2018.
3. Ian Goodfellow, Yoshua Bengio, and Aaron Courville, Deep Learning (Adaptive Computation and Machine Learning

series), The MIT Press, November 2016.

ECTS

Lecture

hydraulic fluids - Fluid control valves - Hydraulic pumps -
Hydraulic motors - Hydraulic circuits and applications in
automotive and heavy machinery — application of hydraulic
systems in automotive such as hydraulic coupling and torque
converters - Pneumatic circuits and applications — Basic
electrical control for fluid power circuits — Fluid logic control
systems.

oo —

Technicians”, Elsevier Science & Technology Books, 20

Introduction to fluid power - Hydraulic principles — types of

05

exiiaall I3 gusl) g1 53l

Rabie MG. Fluid power engineering. New York, NY, USA: McGraw-Hill; 2009
Pinches, Michael J., and John G. Ashby. Power hydraulics. Prentice Hall.

Esposito, Anthony. Fluid power with applications. Prentice-Hall International, 2009
R. Doddannavar and A. Barnard,” Practical Hydraulic Systems: Operation and Troubleshooting for Engineers and

SWL Contact Tutorial Lab. Level 3
3 5 125 hrs. 2 2 1
Class Mid term Final Exam Total Exam Time hrs
Course Grades Works )
40 20 40 100 3
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CH. | ECTS | SWL Lecture

Lab.

output voltage-
aspects.

il i

Knowledge of hydrogen chemistry — The hydrogen economy —
Basic chemistry of hydrogen and hydrogen safety — Hydrogen
production methods — Hydrogen production from natural gas —
Water electrolysis and chlor-alkali electrolysis — Hydrogen
storage methods — Hydrogen distribution — Hydrogen uses —
Hydrogen fuel cells, ICE. Fuel cell kinetics and catalysis — Fuel
cell materials and operational —Fuel cell types and applications
— Calculating output voltage — Calculating maximum output
voltage — Effect of temperature and operating pressure on
Geo-political, social, and environmental

& Sk Samme s e e R i
1-  Agata Godula-Jopek and Detlef Stolten, “Hydrogen Production: by Electrolysis
2- Ram B. Gupta, “Hydrogen Fuel: Production, Transpot, and Storage”, 1™ Edition, CRC Press, 2008.
3- Ryan O’Hayre, Suk-Won Cha, Whitney Colella, and Fritz B. Prinz, “Fuel Cell Fundamentals”, 3™ Edition, Wiley, 2016
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2015,

Contact Tutorial Level 3
3 5 125 hrs. 2 2 —_
Class Mid term Final Exam Total Exam Time hrs
Course Grades Works .
40 20 0 100 3
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Content of Specialized Requirement Compulsory Courses (35 Cr.
hr.) for Automotive Mechatronics Engineering Program

ECTS Contact Lecture Tiutorial Level 5
1 2 50 hrs, —_— —_— 3
Class Mid term Final Exam Total Exam Time hrs.
Course Grades Works i

40 20 40 100 Or

Practical training related to automotive technology and A ns Dl Avvia Jelaa gy S JAl el e Adaidl ey
performance using training aids and laboratory tests. As | kil Llenal Gl gl Glang agdaS)y Ol a5 e 55 5
example engine performance test, traction test, braking oans shpals AR Lagdaill 23 e o paill s i jlndl L ol K5
test, wheel alignment test, suspension tighting test, wheel sle al sea jlmal e b i et elal adadi el ot laa
balance test. The students will attend this traing in | — <Saadl Uy Jladl - Slaal e Gl el ol Hlasl — Slaall
automotive engineering laboratory to learn how to use the | Gabxill Slashie JUEAT — Slaall o) 55 Jid) - Sl clol jlasd
different test machines and testers. Each student will | Awdia Jelaar dalall Chaaally 35 Gle capull 25 = (Rddall)
make a complete report and will be assessed by a el o288 5 e e B 8 el Al A Ol s Ll
committee nominated from the program organizer.. O (e 2280 o Al e 13a 8 Dl A28 o5 G e il
Ayl Adaall (e Calldal) Balail (s2a e B g8 6l el il 5 )0

C.H. ECTS | SWL Contact Lecture Tuterial Lab. Level 3
3 5 125 hrs. 2 — 3
Class Mid term Final Exam Total Exam Time hrs
Course Grades Works "
40 20 40 100 3

Introduction to environmental Impact of electric and electric — Adagally 00 S Ll aassly .
hybrid vehicles. — architectures of hybrid electric drive trains - | 4L S Sibadt 405 a6l J6 Sle ghidd dalisdl Slapanal)
electric propulsion systems (construction and operation of DC DL DS e oy € 8) Al 5l 5 adll Aokl — Aiagall
motors, construction of induction motor drives, consruction and | <« — S Call I3 S jae Jadiy aS 5 - el
operation permanent magnetic motors -construction and | (UiA O el Uy s jeiead) Apadalizall QS jaa S

operation of brush-less DC motors drives, switch reluctance | — Jdisiall S gl ld Toagdl 308 Zashie Judiy Wl Ka
motor drive), series hybrid electric drive train design, parallel | - )l siadl S i Cid diagall 5080 daghiie Jadiy SluS 5
Hybrid electric drive train design, Mild hybrid electric drive Jaged) €l iy Al 5 a8l A plaie Jpads g a3
train design,

1. Indentify the electric and electric hybrid vehicle conponents

2. Disassembling and assembling of induction motors

3. Disassembling and assembling of permanent magnetic motors

4. Disassembling and assembling of electric motors switches

5. Voltand current testing for electric vehicle components and subsytems
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Mehrdad Ehsani, et all, “Modern Electric, Hybrid Electric, and Fuel Cell Vehicles”, CRC Press, Boca Raton, Londo,

New York, 2005.

2. Ron Hodkinson and John Fenton W., “Lightweight Electric/ Hybrid Vehicle Design”, Butterworth, 2001.

ECTS

C.H. SWL Contact Lecture Tutorial Lab. Level 4
3 5 125 hrs. 2 — 3
Class Mid term Final Exam Total Exam Time hrs
Course Grades Works *
40 20 40 100 3

Introduction to automotive fault diagnosis - diagnostic
techniques - diagnostic tools and equipment - reading the
wiring diagrams - control unit faults detection, vehicle sensors
and actuators - Engine performance evaluation - Engine
systems fault diagnosis(fuel and fuel injection, ignition,
starting, charging, lubrication, cooling) - Chassis systems fault
diagnosis(manual and automatic transmission, traction, brake,
steering and tires, suspension) — Electrical systems fault
diagnosis (multiplexing, lighting, cruise control, HVAC, air
bag and belt tensioners, body electrical system, in car
entertainment, security and communication) -  On-board
diagnostics (introduction, history of OBD, OBD2, OBD3,
code

equipment

2. Engine performance test using engine dynamometers

3. Engine systems tests using scanners/fault code readers

4. Engine systems tests using engine analyzer

5. Engine emission tests

6. Engine pressure tests

7. Chassis systems tests (brake and anti-lock brake, traction,
transmissions)

8. Electrical systems tests

9. HVAC and air bag tests

[dentity and operation of the automotive diagnostic tools and

‘ ' S ldl Jlsel jad i A dedie
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Tom Denton, “Advanced Automotive Fault Diagnosis”, Routledge, New York, 4th Edition, 2017.

James D. Halderman, “Automotive Technology: Principles, Diagnosis and Service”, Sth Edition, ISBN-13: 978-

0133994612, 2017.

3. Tim Gilles, “Automotive Engines: Diagnosis. Repair and Rebuilding”, 7th Edition, Cengage Learning, Nelson Education
Ltd, 2015.

4. - James D. Halderman, “Advanced Engine Performance Diagnosis™, Pearson, [SBN-13:9780133515053, 2015..
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C.H. ECTS | SWL Contact Lecture Tutorial Lab. Level 4
3 5 125 hrs. 2 - 3
Class Mid term Final Exam Total Exam Time hrs
Course Grades Works ¢
40 20 40 100 3

Introduction to microprocessor and microcontroller, architecture
of microcontrollers, architecture of microcontrollers used in
automotive, microcontroller programming with C or Basic, serial
data Input and output, programming timers, counters and
interrupts, programming A/D and D/A  conversions,
microcontroller mini project to control and display of
automotive physical variables such as speed, temperature or
pressure for automotive systems and components.

Experimental with assembly language for the microcontrollers
Experiments on dealing with timers and counters hardware and software programming

Mini project to design a control system using microcontrollers to control and display of automotive physical variables
using A/D and D/A converters

Daniel Tobak, Kenneth J Hintz, Microcontrollers: Architecture
Kenneth J Ayala” The 8051 Microcontroller, Architecture, Programming and Application”, West Publishing Company,
1991.

Aidall DleSaddl JSa oGl Satally Gl adladdt (8 daaie
Gfall aSadall Ao el jladl (B deadiiall SleSadadl S
¢ 5l ?SLAU Skl Cl)';}ﬂj Jasyi "Basic 5 C 4 FARENI
CLEYY (e Y saall Raas chadliall g llaadl y Cud 3l A
atia G anad i LAY OY saa S5 A/D el AV Alaiall
Sl (8 G el it RS e g o0 <D/A
Soloall daey Glosall de ju Jie b jadl Agaphll G adall

e e 5ab e shaidl i Jaxaall

or high level language for the simulator

. Implementation and Programming, McGraw Hill, 1992.

C.H. ECTS | SWL Contact Lecture Tutorial Lab. Level 4
3 5 125 hrs. 2 2 —
Class Mid term Final Exam Total Exam Time hrs
Course Grades Works .
40 20 40 100 3

Mechanics of pneumatic tire (cornering properties, ride
properties) — vehicle steering Geometry - Static and dynamic
stability for skidding and overturning - Steady-State Handling
Characteristics of Two-Axle Vehicles, Steady-State Response
to Steering Input, Testing of Handling Characteristics,
Transient Response Characteristics, Directional Stability —
Handling characteristics of multi -axle vehicles (tractor semi-
trailer) - Overview of Suspension Systems, Vehicle Ride
Characteristics, Human Response to Vibration (ISO 2631),
Vehicle Suspension Models, Ride Comfort, Introduction to
Random Vibration and random road surfaces characteristics.

I.Y. Wong, Theory of Ground Vehicles, John Wiley & Sons,

|
2. Rajesh Rajamani, Vehicle Dynamics and Control, Springer Science & Business Media. New York, USA, 2006
3. Reza N. Jazar, Vehicle Dynamics: Theory and Application, Springer Science Business Media, New York, USA, 2008.

R

- Al paladd) biraddl ol gl @l Gy KiK.
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— Aial jailad Gijlial — 4 gl Al A Gl el
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06 Aedie o (5 klall agad) sl sasete QS el A gLl
Al i) - Gl oall G S attad - galaill e ke
Adlpdall i)Y 4 dede — (ISO 2631) i)l

Gl A il <l pailad

Canada, 3rd Edition, 2001.
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Vehicle axis system and force analysis -Automotive power
driveline types (mechanical, hydrodynamics, hydrostatic,
electric, hybrid) and design layouts (4x2, 4x4, 6x4, 6x6) -

design of friction clutches and their auxiliary mechanisms —
Design of hydraulic clutches and torque converters - Design of
manual gear boxes (gears, shafts, bearing, seals) - Design of
continuously variable transmission (CVT) - Design of

propeller shafts, universal joints and final drive differentials —
design of traction axles and joints - Design of Drum brake,
disc brake, auxiliary units, hydraulic and air brake operating
systems - Design of mechanical steering systems - Design of

Contact Lecture Tutorial
3 5 125 hrs. 2 2 —
Class Mid term Final Exam Total Exam Time hrs.
Course Grades Works
40 20 40 100 3

P sl gl = 5l S e Al Gl Qiads e
(g - AL 5eS — A8ty pone A€ 5 s 4SS0 5 a8l
—(4x2, 4x4, 6x4, 6x6) Alidall Dlaseaill Luarigll JKEY,
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power steering units (hydraulic and electric, Rolling and
sliding bearings — Oil seals.

1. Course mini project (1): CAD design and drawing for automotive clutches.
2. Course mini project (2): CAD design and drawing for automotive gear boxes.
3. Course mini project (3): CAD design and drawing for vehicles traction axles and joints
4. .Course mini project (3): CAD design and drawing for vehicles frame

1. Jirgen W. Betzler, “The Automotive Chassis”, Butterworth Heinemann, 2001.
2. Budynass, R. G. and Nisbet, J. K., 2015, “Shigley’s Mechanical Engineering Design”, McGraw-Hill Education.
3. :Sergei D. Popov, “Heavy-Duty Wheeled Vehicles: Design, Theory, Calculations”, SAE International, 2014.

ECTS - Contact Lecfure

Tutorial
3 5 125 hrs. 2 2 — Level 4
Class Mid term Final Exam Total Exam Time hrs.
Course Grades Works
40 20 40 100 3

odad — ,\_,,J;\ﬂ\ Syt S jaa c«L\\) gl Gl Hldl gl
ookl Dl glie — O jbndl jall s ailiad 5 jadlh Ji Do
oall dea patad 5Ll AS all dloles — ol gedl Aagia —
(38 D ASialipll
Ji Zlas o Adli ) Slaganadl) Adagall 5 A0 ST Dl jlpall el

Performance of conventional vehicles: (internal combustion
engine performance — transmission characteristics - Traction
characteristics of vehicles — road resistance — air resistance —
vehicle equation of motion — traction dynamics — fuel
consumption)

performance of electric and hybrid vehicles: (architectures of
hybrid electric drive train - traction motor characteristics —
tractive effort and fransmission requirement — vehicle
performance — tractive effort in normal driving - tractive energy
consumption — braking regenerative mode — sizing of the major
components — performance of electric propulsion systems -

T VP W I VLS| IR VWA Y KN BRSSO I W VIS - |
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performance of power electroic systems — design of drive train
parameters for hybrid vehicle such as engine power capacity,
electric motor power capacity) - case study using MATLAB) .

Mehrdad Ehsani, et all,
New York, 2005.

Berlin Heidelberg, 2005.

Modern Ele, Hybrid Electric, and Fuel Cell Vehicles

, CRC Press, Boca Raton, London,

L. Guzzella and A. Sciarretta, “Vehicle Propulsion Systems, [ntroduction to modeling and optimization”, Springer, Verlag

Ron Hodkinson and John Fenton W., “Lightweight Electric/ Hybrid Vehicle Design”, Butterworth, 2001.

ECTS Lecture Tutorial
3 5 125 hrs. 2 2 — Level 4
Class Mid term Final Exam Total Exam Time hrs
Course Grades Works "
40 20 40 100 3

State-space approach, Controllability and Oservablity,

Vehicle cruise PID controller Design using MATLAB , PID
Tuning Methods, Vehicle handling controller design using Pole
Placement method, Active suspension design using Linear
Quadratic Regulator (LQR), Design of State Observers for
vehicle sub-systems with CAD, Automotive Engine and
driveline control systems design , Anti-lock braking system
(ABS) and Steering system control design using CAD

1. Amir K., Saber Fand Avesta G.,

w

ne r 3 i .')AX\' ) 4__...4:.:)]\ N slaall EL&\:A ]
c i) pSaall apesd BSae abaall (WLl aSall S
3l 4Dllas Jania g Al Ao yud PID Aoalalh o Lalssl
Ui A aSaiall aperad 38as MATLAB sladiils daliddl
Gl spead | Pole-Placement ekl auiase atdaiy 38l
State  prei B8lag LQR (hall Sl 4 ki Juad
s8las CAD gk aladinls 48 jall e ki 1Y Observers
S 0l Ji daghhiay bl € jad WSaill Dlaay aead
&é c_m ELEJ \;3?5;':“ [SEN) MELS\A.A .CAD iuL.\_)J ?L‘Al.ub.
CAD plaaiuly 4pa 5ill 4e ghaie y ABS SDlaall

Electric and Hybrid Vehicles Technologies, Modelling and Control: A Mechatronic
Approach John Wiley & Sons Ltd, 2014..

2. UweKiencke and Lars Nielsen, Automotive Control Systems for Engine, Driveline, and Vehicle, Springer Berlin

Heidelberg, New York, 2nd Edition, 2005.

Katsuhiko Ogata, “Modern Control Engineering”, 5* Edition, Prentice Hall, 2010.

4. David I. Wilson, Advanced Control using MATLAB, Auckland University of Technology, New Zealand, 2014.

i
e

C.H. | ECTS | SWL Lecture

Tutorial

Contact
3 5 125 hrs. 2 — 3 Level 4
Class Mid term Final Exam Total Exam Time hrs
Course Grades Works -
40 20 40 100 3

Introduction to automotive tribology (friction, wear,
lubrication) - automotive lubrication oils and greases -Principle
of vehicle life cycle and replacement analysis - maintenance
management strategies - Engine main parts maintenance and
repair - fuel systems maintenance and repair - Ignition system
maintenance and repair - lubrication system maintenance and
repair - cooling system maintenance and repair — drive train
maintenance and repair (clutch, gearbox maintenance,

R ol il JSG, NSEa YT 3 Aatia
S el a5 JYaY Ty il jee — Sl L dediioal)
Rt ) e 3aY) 3ty Bl — Abeall 512 Do) jid —
A shaie Zohal y Aea — 285l Lo slaie - Olal y Aipes — Al
e phie 7 Olal s e — a3 A sl #Oal 5 Alis — JlelY)
Goes — aldll) 3oall i Aeshie #Olal s Ailaa — oyl
— el Al Ashie ZMaly Allaa (Al agadl g il
Al el A sl 7 Sal s Al - 4 51 R shaie =Sl 5 Al

differential) — steering system maintenance and repair - brake Abhidl bl
system maintenance and repair - Electrical system maintenance
and repair - planned maintenance and repair.
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1. Check and change the fuel filter and air filter
Check and adjustment the engine valves clearance

3. Check and change of spark plug, spark plug wires and oxygen

sensor

Starting and charging systems components tests
Inspection and testing of petrol and diesel fuel injectors
Diesel engine fuel pump testing and repair

Check and change of engine oil, oil filter and fill
transmission oil.

8. Check and fill the brake, steering and cooling fluids

9. Change the brake pads, linings, drums and rotors

10. Check and replacing belts, CV joints and suspension units

N e

11. Engine removal, disassembly, inspection, measurements and

major repair
12. Engine assembly and tune-up

Wheel alignment test and tire maintenance (pressure, rotation,

wheel balance)
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1. Tom Denton, Advanced Automotive Fault 1agn051s
2. Dave Stribling, “Auto Repair & Maintenance”,
3.

s ik 2
, Routledge, New York, 4th Edition, 2017.
Random House LLC, 2015.
J.D. Patton “Preventive Maintenance”, 3rd Edition ISBN-13: 978-1556178757, ISBN-10: 1556178751, 2004.

. Contact Lecture Tutorial .
3 5 125 hrs. 2 — 3
Class Mid term Final Exam Total Exam Time hrs
Course Grades Works :
40 20 40 100 3

Number systems and digital waveforms - Basic gates and
logic functions with a discussion of the available ICs that
represent these gates - Boolean algebra, Boolean expressions
and truth tables - Sum of products and product of sum forms.

Simplifying expressions - K - maps up to fourth degree — -
multiplexers,|-

Combinational logic, decoders, encoders,
demultiplexers, magnitude logic comparators - Digital
arithmetic, adders, subtractions, Simple arithmetic and logic

unit - Basics of sequential circuits - Basic latches and flip U

flops. Timing parameters, Counters - Shift registers, Basic
PLD architectures - Discussion of the available ICs for each

system.

e Ailaiad) 1 sall s Rkl Sl sl - Al Aga sall JSEYT 2l o
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ol haiall § leadl saa g - il Uall g Claanall - a8 I cillaal
dia 3 CSlabaall - AN 5 Al el — Al i pall it
Al 7 53 PLD - e pad) Ghaiall 3 el 420 3¥1 Sl - Dlalaadl -
paa @ 5 e daSledl il pall ARl AdaiY) e 2ad g IS datiall Aol

Laboratory
1. Satisfy the truth table for all basic logic gates.

Implementing and driving 7 segment display.

Experiments on different types of counters.
Experiments on different types of shift register

NS G

[mplement decoder and encoder using logic gates, and then using the decoder and encoder chips available.

Building the half and full adder using logic gates, and using full adder chips.
Implement an ALU that can perform addition, subtraction, AND, OR, operations using control lines.
Satisfy the transition and truth table for all types of flip flops.
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Digital logic design, Brian Holdsworth, Clive Woods. British Library Cataloguing, 4th. Ed., 2002
Dewan S B and Straughen A,” Power Electronics, Circuits, Devices and Applications”, ] Wiley & Sons, 1975
Donzellini G, Oneto L, Ponta D and Anguita Dm” Introduction to Digital Systems Design, Springer, 2019

ECTS | SWL Contact Lecture Tutorial 4
3 5 125 hrs. 2 — 3
Class Mid term Final Exam Total Exam Time hrs
Course Grades ‘Works )
40 20 40 100 3

Introduction to embded syétems — introduction to HDL — | b€l aball secas 45 8 Qadie — davedall kel i dadia

entities and architecture — RTL — dataflow behavioral - FPGA | bl Jiiy € il Cuays — llawdl Ji 4 - duly
Structure — architecture — configurable logic blocks — routing | <l — dudl — Ll Gaa el iyl oot 28 ghima o€ 3 — S 5L1
lookup tables — memory and I/O blocks — FPGA design flow — | <l 8,3 8100 — aadill Jylaa — Joea gl — LSl AL ikl
sequential processes and finite state machines — soft processors | — Llia dae pall QUi ol 4 shndd meaill Jodid — 7 Al Jaall
— busses and peripherals — embded design tools structure and 43 palt Diladladl — 52 gaaal) YA i3 Al 5 Al Cillaal)
programming. peddl maadll Bl € 5 - Laaadl Claally couul -
Dl lally Anans G ghiie prenall Aol 0 Alla Lglas 5

Hands on Laboratory 1: LED Chasing and LED Cube

Hands on Laboratory 2: LCD Module Message Display

Hands on Laboratory 3: Microcontroller Based Digital Thermometer

Hands on Laboratory 4: Multiplexed 7-Segment Display Countdown Timer Interfacing
Hands on Laboratory 5: Analog-Digital Converter using LED and LCD Module Interfacing
Hands on Laboratory 6: case study :selected automotive embedded system desi

L.
2.
3.
4.
5.
6

Vahid and Givargis, Embedded System Design, J wiley ns,OO .
2. Peter Wolf, FPGA, Digital Design: An Embedded Systems Approach Using VHDL, Morgan Kaufmann, 2007

—_

C.H. | ECTS | SWL | Contact Lecture Tutorial Lab. Level s
2 3 75 hrs. 1 2 — v
Course Grad Class Works Final Exam Total Exam Time hrs.
o - 40 100 Oral

ourse Content el g giaa
Students work in groups throughout the part of graduation | )M DA e g5 pball Aapla crm Gile gana I Ol s S0
project to design, model and plane the activity of the | willyz AW g 500 Ge e jall 1o ol o Gl Joay Zun e il
project. This is based on a proposal approved by a | (S jsealsliely s phall flan 3 s alee 23l e oo Jady
member Department staff. The group is required to | “aldll Slaeaill diel 13 Caay e g phdly jalall leadl Sleall
develop the proposal as a Product Specification and | 2ael ba b Slealy Zalall Al 5 saall ol j3 Jee s ¢ 5 0l
Quality Plan, in collaboration with the Supervisor acting | iy s el < pie iy 2aull Llaad Dy 3l 4GS 5 e 30 J sadl
as client. It must also keep full records of the subsequent Ol ol oy i 5 la) Sy 22
design, manufacture and test project in compliance with
industrial standards. Prepare a sub-report containing the
full details of the design, model, and plane of
implementation
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C.H. ECTS SWL . ‘Contact Lecture Tutorial Lab. 4

2 3 75 hrs. 1 — 3 Level
Class Mid term Final Exam Tetal Exam Time hrs
Course Grades Works )
40 20 40 100 (0]

Students of the same groups approved in AUT401, should be
work to implement, test, modify the design, and finally
submitted a working product. This course focus on the
implementation stage of the project output product. Testing of
each item based on the standard used within the design phase.
Modification of each item or part that does not fulfil the
required specifications. The group is required to develop a
final report, following all of the technical report specifications
that contain ful details of the design, modeling,
implementation, testing, and result analysis.

Uit Jabad g Clasaral e oalie ) 23 Le JlaSiad 3 il 138 Caagy
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Content of Specialized Requirement Elective Courses (6 Cr. hr.)
for Automotive Mechatronics Engineering Program

CH. | ECTS | SWL | Contact Lecture Tutorial Lab.

3 5 125 hrs. 2 2 — Level 4
Class Mid term Final Exam Total Exam Time hrs
Course Grades Works *
40 20 40 100 3

Introduction of Automotive preventive maintenance, — el a5 06 N allall — St lall 408 Gl Alall e awcia
Maintenance goals and objectives, time-based preventive | (el Jiail dubadll dae il - sl syl 8 4000 adliall
maintenance — usage-based preventive maintenance - linear | (eabolt Jall — Adadll das il aldail _lall Jadi — Zdadll daa pll
programming, mathematical representation for linear | Alseas il e cyxiliy o da ) 38 i@l - Auhal) das il
programming, graphical solution of linear programming | Aasal luhasll Culuy Gy jall L shadli-dy oY) Cilasbeall 2l
system, mathematical solution of linear programming, Pre-trip | axti Dlhaall cililie 220 Clis — Jeall (55 335 Jonay da2d
inspections,  maintenance training and  maintenance S el Jlaged Bl & Adadll el pll Gkt s — deasldl ddass
management information system, Outline the basics of the A0 anlall adad alial slSlan 3 Y Canlall olasi
service station planning and workshops flow rate. Calculate
the number of maintenance requirement an evaluation of the
service station, application of linear programs in maintenance
filed—vehicle replacements. — Preventive Maintenance Case
dies using computer programming

1.D. Patton “Preventive Maintenance”, 3rd Edition ISBN-13: 978-1556178757, 2004.
2. JOHN M. GROSS “Fundamentals of Preventive Maintenance”. ISBN 0-8144-0736-6.

CH. | ECTS | SWL | Contact Lecture Tutorial Lab.

3 5 125 hrs. 2 2 — Level 4
Class Mid term Final Exam | Total Exam Time hrs
Course Grades Works -
40 20 40 100 3

Introduction to intelligent vision systems ( driver vision — | 4ashia eijal — daL...dl A Al 4l laghia B dadia
component of a vesion sensor system — non contact sensors) — | daghia ) SN JRilly claghaall Laghiia — (Glabwadl — 4930
vehicle information system and intelligent transportation O b G Jat) — Bl L_,a Juai¥) Jiluyg - ITS 4uSill Jaih
(intelligent transportation system (ITS) — vision for ITS — (ldlay Sl sl G cVLEN! - @kl g b bl G Jual¥i g
communication — multimedia communication in vehicle — — el gl AS A o Sk g3y aSadl) ) Al aSanl Clils
vehicle to vehicle and road to vehicle communication system — Tisal alaliuly afadl) _ waigll Jaall jgda aladdaly aSadll
inter and intra vehicle communication) — adaptive control | dewla Giji8 - (L5 dawd Basg aladiuly aSalll _ Las
techniques for intelligent vehicles (automatic control of aSal) 480 il jall
highway traffic and moving vehicles — pole placmment control -

model reference adaptive control -  self tunnmg adaptwe

1) isitional architec

1. Ljubo vlacic, Michel paren an ntelhgent vehicle Technology,Butterworth 2001
2. Amir K. , Saber F. and Avesta G., * Electric and Hybrid Vehicles Technologies, Modelling and Control: A Mechatronic
Approach John Wiley & Sons Ltd, 2014,
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C.H. ECTS | SWL Contact Lecture Tutorial Lab. Level 4
3 5 125 hrs. 2 2 1
Class Mid term Final Exam Total Exam Time hrs
Course Grades Works :
40 20 40 100 3

Introduction to vehicle and passenger safety — vehicle
safety (engine safety systems — antitheft alarm system —
antilock braking system ABS — traction control system -
adaptive cruise control systems — reverse sensing and
parking systems-

bumpers and impact bars for safety) — passenger safety
(seatbelt control system — window safety system — airbags -
driver assistance systems and stress montring)

R shaie) @l el ea¥) i — QS 1y 5 el Y i (B At
Aoyl gia Aaghia — &8l b dpill daghia — & aadt Glal
S Al e 38 B sl Aaghia o Jal A sl CDlaall
- GlA N psasl sUN FoLwd 08, daghie — Mgl
QLS el il glata — (B bt aniad Aulaalt (il g SilalaaSy)
daghia — 305l e} daglile — selall alja A aSadll daghile)
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1. Ali Emadi, Handbook of Automotive Power Electronics and Motor Drives, Taylor & Francies 20005.
2. Amir K., Saber F. and Avesta G., “ Electric and Hybrid Vehicles Technologies, Modelling and Control: A

Mechatronic Approach John Wiley & Sons Ltd, 2014.

Contact Lecture Tutorial Level 4
5 125 hrs. 2 2 —
Class Mid term Final Exam Total Exam Time hrs
Course Grades Works .
40 20 40 100 3

Automotive body (types and constructions, types of materials,
aerodynamics forces and moments, dynamic forces and
moments) — Vehicle body shell design (Analysis and Selection
of body member sections, body sub frame and underfloor
structure, car front and rear end structure, vehicle structure
stress analysis by CAD) - Vehicle accident reconstruction and
failure analysis -  vehicle axles design — Automotive
suspension systems design (leaf springs, coil springs, air
springs, anti-roll bar torsion springs) — vehicles frames design
(cars, mini bus, bus, trucks, tractors semi-trailers) — fifth
wheel design.

Ll gl - Adisd gl JIEY ¢l 51 ) ¢ \J\;,J\ A
psmlly ol - Al sl o B e AUl g Gally (5 A - Aediionall
ahalie Jlaal A4S Jalat) 5bedl aus S ppaal — (RSl
Apm sl Jiud Ul - amndl AR o132l - 5Ll aua alles
Il Siatgayt dalas sl LalAls e JSeelt - 5!
e el salely Jled didad - AV Cadal) sl 5 el s
Sba shie pranati - Ol Ll dae aseeal - il sall Aain Sl ol
- Al sl Gl - Ay Slall U - A8 N il sl
JGa - oSN O K ) LS et JSha apenal — (40 AIY)
Clabal Jla - Ji e S - e JS - Gl )

Agbiniall Lalil) Jeaiae apaal — (Aoliaiall

1. Course mini project (1): CAD design and drawing for automotive body structure.
2. Course mini project (2): CAD design and drawing for automotive body structure.

1. Jurgen W. Betzler, “The Automotive Chassis”, Butterworth Heinemann, 2001.
2. Budynass, R. G. and Nisbet, J. K., 2015, “Shigley’s Mechanical Engineering Design”, McGraw-Hill Education.
3. Other references are chosen in accordance with the opinion of the subject’s lecturer
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C.H. ECTS | SWL Contact Lecture Tutorial Lab. Level 4
3 5 125 hrs. 2 2 -
Class Mid term Final Exam Total Exam Time hrs
Course Grades Works .
40 20 40 3

Introduction to automotive accidents analysis - Vehicle | g!lsf— Gl 5all 48 all S¥alae — b jladl Sl a Jdad A Raci

kinetics and kinematics - types and causes of accidents — | Jelse — Zuheall o s igall Lysall Jabgall — Galpall il
environmental factors — geometrical characteristics of | — A€ el JGa alaat ACAS dagjudl 5k durigh atliadl
highways factors — Vehicle structure crash mechanics - REVRCIRTIR PRCAPEY I I RS 9N Cing) ol gl ad

accidents reconstruction (scene investigation, tools and | de s aE - 5Ll A A3 )Yy Gkl e o eyt )
equipment, tirc marks and vehicle damage, speed estimates, | Sl dapa gl il Al - 48 pall Sl pasdll - 5Ll
vehicle inspection, sketches and mapping, Traffic information Sl - (A et day oy LIV il - Al i sSladll
and vision systems, numerical modeling and simulation) — ¥} e gaie — AL el e shaie — Sl AS jal by !
occupant kinematics - vehicle passive safety systems — vehicle Adliae A Dalsa Jlaty ke Sle  de — Alladll
active safety systems - Course mini projects by analysis of
real accidents.

Doneld E. Struble “Automotive Accident Reconstruction: Practice and Principle”, Taylor & Francis Group, London, New
York, 2014,

2. Frank Harold “Mathematical Methods for Accident Reconstruction”, Taylor & Francis Group, London, New York, 2009.

3. R. W. Rivers “Traffic Crash Investigator’s Manual”, Third Edition, Charles C Thomes Publisher LTD, 2011.

4. Boi, P. D.; Chou, C.; Khalil, T. B.; and Hikmat F. Mahmood, “Vehicle Crashworthiness and Occupant Protection”,
American Iron and Steel Institute, Michigan 2004.

5. Rekveldt, M. G. C., " In-Vehicle Safety Devices”, Swedish National Road Administration, 2003.

C.H. ECTS | SWL | - Contact Lecture Tutorial Lab. Level 4
3 5 125 hrs. 2 2 —_
Class Mid term Final Exam Total Exam Time hrs
Course Grades Works )
40 20 40 100 3
Electrochemical batteries: (lead acid batteries technology, 3
performance and recharging - nickel based battries ub)bﬂ‘ U sae I etaly o i Ml;_n JALA S ol )U:u.u
performance and recharging — lithium based battries | (e anieadll SbjUadl padisale]) s elaly S i J<al e Aniead)
performance and recharging) — ultracapacitors: (features of | A& ldlaall Zasy elal — 3 08 ABE CEK elal 5 S 5 — o il
ultracapcitors — basic principle of ultracapacitors — e pedl

performance of ultracapacitors — ultracapacitors technology) —
ultrahigh speed flywheels: (operation priciples of flywheels —
power capacity of flywheel systems — flywheel technology) -
hybridization of energy storage

1. Mehrdad Ehsani, et all, “Modern Electric, Hybrid Electric, and Fuel Cell Vehicles”, CRC Press, Boca Raton,
New York, 2005.
L. Guzzella and A. Sciarretta, *Vehicle Propulsion Systems, Introduction to modeling and optimization”, Springer, Verlag
Berlin Heidelberg, 2005.
3. Ron Hodkinson and John Fenton W., “Lightweight Electric/ Hybrid Vehicle Design”, Butterworth,2001

ondon,
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C.H. ECTS | SWL Contact Lecture Tutorial Lab. Level 4
3 5 125 hrs. 2 2 1
Class Midterm | Final Exam | Total Exam Time hrs.
Course Grades Works
40 20 40 100 3

Itroduction — automotive motor drives (braushed DC — | il el SIS mall SBlka - ol by 5 )08l o5 0

induction motor drives — DSP control of induction motors — | — Sl Gall Dl SIS el — (G AN Dl CAS el bl
switched reluctance motor drives — brushless DC motor | Feshic — (i Csn OSaall — 2l Gy Gl el
drives) — integrated starter alternator ISA (types — | — Clealsadl — iVl [SA AdSiall 3 5al cay o jae/al sl
specifications -applications) - modeling and control of electric | — Al el ZVY) b 2Satll 5 dgualy I slSlavall - (Adlidal) St
machines — testing of electric motors and controllers for | it eSl Ol Ll & aSatll las 55 Al 56l IS paall Sl jlaal
electric and hybrid vehicles Adngall

Experiments (I.ab):

1. Electric motors acceleration test
2. Electric motors cruising speed test
3. Testing of electric motor/controller in vehicle environment

. .
1. Ali Emadi, Handbook of Automotive Power Electronics and Motor Drives, Taylor & Francies, 2005
2. Electric Machines, Drives and Power Systems, Theodore Wildi, 2005.

£

C.H. ECTS Lecture Tutorial Lab. Level 4
3 5 125 hrs. 2 2 1
Class Mid term Final Exam Total Exam Time hrs.
Course Grades Works
40 20 40 100 3

e Automotive Architectures (Vehicle Functional Domains K :
and Their Requirements, Application of the AUTOSAR | <ijbusdl 3 ailhll o¥iaw) O judh SVLaY Aakil e

Standard, Intelligent Vehicle Technologies), C(ASA il jlandt G AAUTOSAR Jlne Gaudad clgilillalia g

e Embedded Communications (A Review of Embedded | & fesdiudl ¥ S50l aaal ) dnesdl VLY o
Automotive Protocols, FlexRay Protocol, Dependable (il A CAN Sl FlexRay JsS 55 ol !
Automotive CAN Networks), i g Y 2l Lghad) kil ililee 5 Anetell Clma e

e  Embedded Software and Development Processes (Product | ecn! ladly i g 5iSIY1 3 Dilama ol ahadid sale ] el jlault 8
Lines in Automotive Electronics, Reuse of Software in | #adad ziaill ekl Gl Ll Ausia Jlaa 8 Ase pll S

Automotive  Electronics,  Automotive  Architecture S Sand) Al
Description Languages. Model-Based Development of TN 5 U | P P DREN:TWOR [[R FEONHL g WEN B
Automotive Embedded Systems), (FlexRay Jlo sadiaadl Slapdall Jid) e
o  Testing Automotive Control Software,
e Testing and itoring of Flex d Appli

Nicolas Navet d Fraqmse Simonot-Lion, Aﬁtomoth’e Emi)aded Systems Handbook”, CRC Press Taylo & Francis
Group, 2009.

2. M. Kathiresh and R. Neelaveni, “Automotive Embedded Systems”, Springer, 2021.
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