2020 3l A rgali ) i gSa g JSaa
2020/2019 = alall Leiakai 132020 saaal) a3
GBal) (awadil) 5 alall paadil) g A0S g dnalad) cilathiia pa il land) g8ad Lo ja <l ) jia

No Code Course Title cr hr S A Ol sis No Code Course Title ﬁ; ool ) sie
1 | BSEo11 [Tn9"neennd Mathematics - | 3 | 4 s ciatf 2 | BSE013 | Physics - 1 3 1 sl
. . . i tes History of Engineering el 5t g
S L | gt
3 | BSEO15 [Engineering Statics 2 EENSLI LN, 4 | HUmoO1 | o Technology 1 aa sl S g Aaigl) &y
5 | MDE203 Mechanical Vibrations 3 i89G wi3w| 6 | MDEOO1 F'frg?e'zﬁggng Drawing & 1 5 | Loy, el
. . - Engineering 5 e el s
Y L - sl
MDEOQ02 |Production Technology iy s sy 8 | BSE012 Mathematics -2 3 2 - dpais Gl
9 | BSE014 |Physics - 2 3 2-:uL3 10 | BSE016 | Eng. Dynamics 2 s 1Saaliny
; ; ; 5w Engineering Drawing & LlauY) 5 oadigh ans )l
11 | BSEO17 |Engineering Chemistry 3 s cho 12 | MDEO03 | oo oo e by | 2 (D ety
Topics in Energy, el s AL S e oo
13 | HUMO03 [Human rights 1 e G 14 | HUMO04 | Water& Environment | 2 | “*72 5« =7
Issues i
15 | BSE101 |[Engineering Mathematics-3| 3 3-4pmais clhal y 16 | BSE102 | Physics-3 2 3-sL 4
17 | MDE101 :;"g‘:ha”'ca' dieninopa 2 | cualh SiSeaw) 18 | MPE101 | Thermodynamics-1 | 3 (ESPNTMIR
English Technical 68 S, bl g Material Science and S
J 4] J sall
19 | HUM101 Language 1 438 4 5l 20 | MDE102 Engineering 3 3 gall diria g ale
21 | AUT111 |Vehicle Technology -1 2 1- Sl baslsi€y 22 | BSE102 |Statistics 2 slasy)
23 | MPE103 |Fluid Mechanics - 1 3 1-pilsall Sl 24 | AUT112 |Vehicle Technology - 2 | 2 2 - S yall b 5
25 | HUM12x |Elective - 1 2 1-s 48 26 | MDE104 |Stress Analysis 3 Glalga ¥l Jiday
27 | HUM104 |Health and Safety 1 s, Aol 28 | HUMZ105 [SOmmunication 2| sty Jeai¥l s
&Presentation Skills
29 | ICT201 |Numerical Analysis 3 g2 Jday 30 | MPE201 |Heat Transfer - 1 3 150 yadl Juass)
31 | AUT231 |Vehicle Performance 3 <l all el 32 | EPE201 |Electrical Engineering | 3 A S A
33 | MPE204 [Engineering Measurements| 3 fera cluld 34 | MDE201 [KiNematicsand 3 ENDIRLER
Dynamics of Machinery
35 | AFT001 |Practical Training 1 e «w)y) 36 | MDE202 |Mechanical Design 3 SSES aread
Traction and Soil . . X
2y el S, - - sl
37 | AUT252 |\, anics 2 Ll el Kil 38 | HUM22x [Elective - 2 2 2-(5 )
39 | AUT213 |Automatic Control 3 eS8~y 40 | ECE202 [Electronic Engineering | 3 A5 iSl) Aain
- ot 4 e Off-Road Vehicles e Gkl Gl e 6l
&) 4
41 | HUM202 [Report Writing 2 ool alg 42 | AUT351 Performance 3 seadl
Automotive Electrical and A yeSll alail) n 8 el e s al
43 | AUT342 Electronic Systems 3 LS yal iy SV 44 | MDE301 |Computer Aided design | 3 - 2o lisay avauail
45 | EPE301 [Electric Machines 3 du,S <YY| 46 | MDE31x |[Elective - 3 3 3- s
47 | HUM301 |Accounting 2 dwlsq 48 | 313AUT |Field Training 1 (e )yl
49 | AUT334 |Vehicle Dynamics 3 <l )l Kby 50 | AUT34x  [Elective - 4 2 4-i k)
Internal Combustion Gl ClS jad . . q . w
Lo
51 | MPE304 Engines 3 ] 52 | HUM302 [Engineering Economics | 2 (a2
53 | AUT316 [Mechatronics 3 oS8y 584 54 | HUM303 |Project Management 2 Sle 5 e B
55 | AUT45x |Elective - 5 2 5] 56 | MPE402 [onioind and Quality | , 835000 38 515 203
57 | AUTA412 |Graduation Project 5 cAlgs,ad 58 | AUT423 g‘i’;gnmoosti';’e Fault 3| i Jel e
Environmental Impact of L Automotive Chassis . . |
e g, I sl Al
59 | MPE401 Projects 2 sl Al YY) 60 AUT434 Design 3 Dbl 4l ananal
Fundamentals of Bl A8l bl /Automotive Control RTINS
61 | MPEA06 Renewable Energy 2 Baaall 4 62 | AUTA435 Systems Design 3 LS
Automotive Maintenance P . N
Sl sl 5 Al - - ksl
63 | AUT426 | b 3 | lS,dl pals did 64 | AUT46X  [Elective - 6 2 6 - b
65 | AUT42g |Iransportation 3 Jills )y 66 | HUM40L |Professional Ethics 1 COREER
management

Sadiea dcl 160

Total Program Credit Hours saiaall clebud) Jlaa)
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gl

Aaie ) 5 addail) 53 g Gladal da g8l Aigl) cildlata
Aga gil) pulaall 188 g Callal) Lgua oty (Al il guda gall o 2(1) pB) 92>

&wa! s g gial) Al RN A
daalnal) (%)
15-20 9-12 Ll g dpelaial) o lall 1
34-44 20-26 Lol o slall g sl )l 2
34-39 20-23 Lanla) dpuaigl) aslalll 3
34 -37 20-22 araaill g dpnigll clanlail] 4
14-17 8-10 Sl cu il g 5 pdall 5
10-14 6-8 L pa padaVlad

1- Social and Human . 2-Mathematics and . 3-Basic Engineerin, . 4-Engineering applications .
. Credit .. Credit . e g Credit e g !op Credit
Sciences hrs Basic Sciences hrs Sciences hrs and design hrs
(9-12)% i (20-26)% : (20-23)% i (20-22)% .
History of Engineering & Art Technology 1 Engineering Mathematics-1 3 Automatic Control 3 Vehicle Technology - 1 2
Human Rights 1 Physics-1 3 Thermodynamics-1 3 Vehicle Technology - 2 2
Topics in Energy, Water & Environmental 2 Engineering Statics 2 Material Science &Engineering 3 Vehicle Performance 3
English Technical Language 1 Engineering Drawing & Projection 2 ?:ﬂoirl:'t:lrlng and Quality 2 Traction and Soil Mechanics 2
Report Writing 2 Production Technology 3 Fluid Mechanics-1 3 Off-Road Vehicles Performance 3
Health & Safety 1 Engineering Mathematics-2 3 Stress Analysis 3 Automo'Flve Electrical and 3
Electronic Systems
Communication and Presentation Skills 2 Physics- 2 3 Mechanical Design 3 Vehicle Dynamics 3
Professional Ethics 1 Eng. Drawing and Projection with PC 2 Heat Transfer-1 3 Automotive Fault Diagnosis 3
Accounting 2 Engineering Dynamics 2 Computer Aided Design 2 Automotive Chassis Design 3
Engineering Economics 2 Engineering Chemistry 3 Engineering Measurements 3 Automotive Control Systems Design 3
Engineering Mathematics-3 3 Kinematics and Dynamics of Machinery 2 Automotive Maintenance and Repair 3
Physics-3 2 Fundamentals of Renewable Energy 2 Transportation Management 3
Statistics 2 Electric Machines 3 Internal Combustion Engines 3
Electronic Engineering 3 Mechanical Vibrations 3
Electrical Engineering 3
Mechanical drawing with PC 2
Numerical Analysis 3
Total Hours 15 Total Hours a4 Total Hours 38 Total Hours 36
Percentage 9% Percentage 28 % Percentage 24 % Percentage 22%
5-Project and field . 6-Distinguished areas of .
J . Credit & Credit
training excellence
o hrs. o hrs.
(4-10)% (8-6)%
Practical Training 1 Elective-1, Elective-2, Elective-3 6
Graduation Project- (1) 6 Elective-4, Elective-4, Elective-6 6
Field Training 1
Project Management 2
Mechatronics 3
Environmental Impact of Projects 2
Total Hours 15 Total Hours 12
Percentage 9% Percentage 8%
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2020 claalall Ao Y (ulaally dpaigl) cilu jal) plad diad cilyllaia
o= 2w Y5250 oo i Y Juall clels aam panadill & jadl) clidlic mia g JUl Jsaall
ldg - dle gana (A QLIS dande Badas delu 160 s> ¢ A Lo s 5 Jadl delu 280
aise| 52 (2020) Ausieh DL (g IS A el Al ) gl jall lae Y oan el UM il

(VS Claalall eV ulaally dpaigh) il all g Uad dial
daalall cldhie (]
sl clllaie 2
Al faadill il 3
Gl Gacaddl) cilllia 4
A8lAL) Al jal) claadill Al cilithia uud a8 Jgaa

Glelud) ae EATS AT Al
AL Badizall | da yilal) Jlai¥) | % 4o giall
University daalal) bl
10-17 22-20 10-6 .
Requirements
Faculty PN (RIS
37-51 78 -70 30-22 .
Requirements
51-60 105 - 95 35-30 | General Specialty Requirements plad) (anadsl) cilllaid
34-51 75— 65 30- 20 | Specialty Requirements Gl Jaaddl) cilllig
160 280 - 250 %100 Total ——aa)
University Requirement ] Credit Faculty Requirement Credit Basic Eng. Courses Credit Subspecialty Credit
Minimum 8 % hrs. Minimum 20 % hrs. Minimum 35 % hrs. Maximum 40 % hrs.
History of Engineering & Art Technology 1 Engineering Mathematics-1 3 Mechanical drawing with PC 2 Vehicle Technology - 1 2
Human Rights 1 Physics-1 3 Thermodynamics-1 3 Vehicle Technology - 2 2
Topics in Energy, Water & Environmental 2 Engineering Statics 2 Material Science &Engineering 3 Vehicle Performance 3
English Technical Language 1 Engineering Drawing & Projection 2 Internal Combustion Engines 3 Traction and Soil Mechanics 2
Report Writing 2 Production Technology 3 Fluid Mechanics-1 3 Off-Road Vehicles Performance 3
Health & Safety 1 Engineering Mathematics-2 3 Stress Analysis 3 Automotive Electrical and Electronic Systems 3
Communication and Presentation Skills 2 Physics- 2 3 Numerical Analysis 3 Field Training 1
Professional Ethics 1 Eng. Drawing and Projection with PC 2 Heat Transfer-1 3 Vehicle Dynamics 3
Elective-1 2 Engineering Dynamics 2 Electrical Engineering 3 Graduation Project 2
Engineering Chemistry 3 Engineering Measurements 3 Automotive Fault Diagnosis 3
Engineering Mathematics-3 3 Kinematics and Dynamics of Machinery 2 Automotive Chassis Design 3
Physics-3 2 Practical Training 1 Automotive Control Systems Design 3
Statistics 2 Electric Machines 3 Automotive Maintenance and Repair 3
Accounting 2 Mechanical Vibrations 3 Transportation Management 3
Engineering Economics 2 Mechanical Design 3 Graduation Project 3
Project Management 2 Mechatronics 3 Elective-3 3
Elective-2 2 Computer Aided Design 2 Elective-4 2
Fundamentals of Renewable Energy 2 Elective-5 2
Environmental Impact of Projects 2 Elective-6 2
Automatic Control 3
Electronic Engineering 3
Monitoring and Quality )
Control
Total Hours 13 Total Hours 41 Total Hours 58 Total Hours 48
Percentage 8% Percentage 26 % Percentage 36 % Percentage 30 %
-3- 2021-2020 O sl Al — 4y yhaally Al 48 — )l jadl s ol bl dsnia el 3 s
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daalal) cilllata oY

s o Qlall Lo pus - R ke ) ALYl — lee gana 8 4l dadall ) e
polall S e e Juail debe (22-20) il W % (10-6) Ul oy Al &l i
Asalal) cillliie JLSinY Ay delaia)

NARS 2018 4dwaigl A <l jlan

Level A -General Competencies for Engineers
(Aralad) cilallaia ) <l jlaad) (58a5 Al ja il j8a
University compulsory requirements
Ay jaY dealald) ciluthia

‘ Contact Hours

ourse g Con. -

No. Code CelllE= e Cr.Hr. | Lec. | Tut VI'\?:”{ Hr. J}A‘ (‘w‘
1 HUMOO1 History of Engineering & Art 1 1 i - 1 e i s

Technology
2 | HUMO002 | Human Rights 1 1| - - 1 S sia
3 HUMOO3 | Topics in Energy, Water & Environmental 2 2 2 = 4 Al 5 olsall s ZLLall 3 e g ge
4 | HUM101 | English Technical Language 1 1 - - 1 A 4 yulaal 43
5 | HUM102 | Report Writing 2 2 | - - 2 BB | ERLS
6 | HUM104 | Health & Safety 1 1 - - 1 oY Al
7 HUM201 | Communication and Presentation Skills 2 2 = = 2 aall s Juai¥l il lea
8 | HUM401 | Professional Ethics 1 1 - - 1 gl cladAl
9 | HUM12x | Elective -1 2 2 - - 2 1- g kaal
Total 13 | 13 | 2 - 15 g senall

Aralall cildlie e callall Lga yay ) 4 Laa) ) el slawd e g siag Sl Jsaal)
sl ey Al il el 038 (e dal 5 e JUa of Al e

dg LAY daalad) cilidhaia

Elective Courses
Elective
A Course G .
Course Title alelad) 2084l A
Code s saal
1l | HUMI121 Research and Analysis Skills 2 Jaladll 5 Sl ol jleq
Elective -1 HUM122 Civilization History 2 5 jlasll & )3
HUM12 HUM123 Egyptian Geography 2 i padl Ll jzall
X HUM124 Principle of Negotiation 2 U gl bl

2021-2020 O sl Al — Ay yhaally il A8 — ) jadl y <l bl dnia i 1 Capa
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A0Sl el 1Ll

WIED 5 Lpulal) aglell @) jie (e Jlall dele 84-62 Jalay Lay (%30-22) llhall (x| ]
385 agalac Y1 A8 all OMA (i g Al bl JLaSinY Al daigll o glall 5 gl
sl A8 A adama 55 — AUl G5l & St

s Al il g Al g dae LaiaW) 5 A8ED o slall (e 4SH Cilallaie UGN Jsaall a2
% 10-6 (pe A Jidi g cdualac ) 48 jdl) ey allal) Lo Hu

e parny Al aslall (e AN cilllie @l ) jie aliee dgalacyl A8 Al (dUall s 3
Al o slall (e daalall €l ) jia

AISY) clallatia ) laa (38a8 Al y3 &)y yia
dgjlaY) dg) cduthtia
Faculty compulsory requirements

Course _ Contact Hours i
No. Code Course Title Cr.Hr. | Lec. | Tut. VL;:”{ C:r" el o
1 BSEO11 | Engineering Mathematics-1 3 2 3 - 5 1- Apsais Gy
2 | BSEO13 | Physics-1 3 2 | - 3 5 1- sLoé
3 BSEO15 | Engineering Statics 2 1 3 - 4 Lusain Sl
4 MDEOO1 | Engineering Drawing & Projection 2 1 - 3 4 Lol 5 ia s
5 | MDE002 | Production Technology 3 2 - 3 5 gl L 5l 515
6 BSE012 | Engineering Mathematics-2 3 2 3 - 5 2- Apuais Gilpaly )
7 BSE014 | Physics- 2 3 2 - 3 5 2- by
8 MDEOQOO3 | Eng. Drawing and Projection with PC 2 1 = 3 4 sl Lalsa (A A )
9 BSE016 | Engineering Dynamics 2 1 3 - 4 Apuaia Sulin
10 BSEO017 | Engineering Chemistry 3 2 = 3 5 Awaia elwaS
11 | BSE101 | Engineering Mathematics-3 3 2 3 - 5 3- Apwais Gilpaly)
12 BSE103 | Physics-3 2 1 - 3 4 3- el
13 BSE102 | Statistics 2 1 3 - 4 AN
14 | HUM301 | Accounting 2 2 = - 2 Luslaall
15 | HUM302 | Engineering Economics 2 2 - - 2 (edia L)
16 | HUM303 | Project Management 2 2 - - 2 kil 350
17 | HUM22x | Elective -2 2 2 - - 2 2- o)
Total 41 | 28 | 18 | 21 | 67 g sl
e 5 IS i (e U Loms y3y (30 L)l il slad e (g siny ) J sosll

sl ey Al ) jiall 038 (e 2al 5 e A o)) alldall

g Lty dgt) edutiatia

Faculty elective requirements
Elective Courses

Elective Groups o 5
v up Course Code Course Title Sdalinal) cleld) Cr hr.s DA ad

. HUM221 [Marketing 2 G gl

2- ksl - — - T
JElective HUM222 [Business Administration 2 Jlee Y15l
HUM223 [Building and Construction 2 piall 5 el

HUM22x TR
HUM224 |Waste Management 2 Clalaal) 3,00
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NARS 2018 - 4l duigl) - audigl) (awdilly Lald o jlas

(B) Competencies for Engineering Specializations - MECHNICAL ENGINEERING

Basic Mechanical Engineering Competencies

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

B1  Model, analyze and design physical systems applicable to the specific discipline by applying
the concepts of: Thermodynamics, Heat Transfer, Fluid Mechanics, solid Mechanics,
Material Processing, Material Properties, Measurements, Instrumentation, Control Theory
and Systems, Mechanical Design and Analysis, Dynamics, and Vibrations.

B2  Plan, manage and carry out designs of mechanical systems and machine elements using
appropriate materials both traditional means and computer-aided tools and software
contemporary to the mechanical engineering field

B3  Select conventional mechanical equipment according to the required performance.

B4  Adopt suitable national and international standards and codes; and integrate legal,
economic, and financial aspects to design, build, operate, inspect, and maintain mechanical
equipment and systems

(plad) pamaidill) LSuilsa (uaigeal @l jlaad) (385 Al &) ) Rall
4 Y alad) (awadil) ciluhia
Requirements for compulsory general specialized courses
Colirse _ Contact Hours i
NI e Course Title CrHr. | Lec. | Tut. x:rlf C:r“ ol o
1 MDE101 | Mechanical drawing with PC 2 1 - 3 4 ) ol il 5 it o
2 | MPE101 | Thermodynamics-1 3 2 2 - 4 1-49)) )a Kaalipy
3 | MDE102 | Material Science &Engineering 3 1 - 3 4 3 gall daaia g ale
4 MPE304 | Internal Combustion Engines 3 2 2 - 4 a1l &) AV S
5 | MPE103 | Fluid Mechanics-1 3 2 - 3 5 1-a) sl 1S 10
6 | MDE104 | Stress Analysis 3 2 2 - 4 Gilaleay) Jidss
7 ICT201 | Numerical Analysis 3 2 - 3 5 e Jlas
8 MPE201 | Heat Transfer-1 3 2 - 3 5 1-5) ) Jlass)
9 EPE201 | Electrical Engineering 3 2 2 - 4 A S Aunia
10 | MPE204 | Engineering Measurements 3 2 - 3 5 dpwais Cluld
11 MDE201 | Kinematics and Dynamics of Machinery 2 2 2 4 YY) Sl
12 | AFT001 | Practical Training 1 - - 3 3 shee s
13 | EPE301 | Electric Machines 3 2 2 : 4 LS YY)
14 | MDE203 | Mechanical Vibrations 3 2 - 1 3 A8l &l ) yia)
15 | MDE202 | Mechanical Design 3 2 - 4 eSS araial
16 | AUT316 | Mechatronics 3 2 1 3 6 S5 S
17 | MDE301 | Computer Aided Design 2 2 - 3 5 Culal) 3ac busay aaanaill
18 MPE406 | Fundamentals of Renewable Energy 2 2 2 = 4 sa3aall 5 sl il il
19 MPE401 | Environmental Impact of Projects 2 2 - - 2 Gle g pall g;‘:‘-‘n )N‘
20 | AUT213 | Automatic Control 3 2 - 3 5 W aSa
21 | ECE202 | Electronic Engineering 3 2 - 2 4 A5 Sl Asvia
22 | MPE402 | Monitoring and Quality Control 2 2 - - 2 83 gall A 53 5 448 )l
Total 58 | 40 | 17 | 33 | 90 g sanall
-6- 2021-2020 OV sls Axals — 2y plaally Aanigll A0S — il jadl 5 <l jluall dsia als p Capa 6
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(ARS) <)l o il jlaad) dusity (uigal (3841 (anadlil) &l jlan
Subspecialty Competencies
Cl1  Use, at an appropriate level, computer aided design and analysis packages
relevant to the automotive and tractors programmer.
C2  Apply fault diagnosis procedures using automotive and tractors industry special
instrumentation to identify production and operation problems.
C3  Carry out routine, preventive, and predictive maintenance Work for light and
heavy vehicles and equipment.

il g Gl ) Ausia Guaigal cl gland) (g8ad A1 <y jiall
dgjbaY) 4884 duawddl ¢ ) 84l
Requirements for compulsory specialized courses

Course Contact Hours )
No. Code Course Title Cr. P Lab./ | Con. BRI
Hr. Work. | Hr.
1 | AUT111 | Vehicle Technology - 1 2 1 - 3 4 1 - S yall s ) 955
2 | AUT112 | Vehicle Technology - 2 2 2 - 3 5 2 - SlS el L gl 5SS
3 AUT231 | Vehicle Performance 3 2 1 2 5 LSl ¢l
4 | AUT252 | Traction and Soil Mechanics 2 2 1 2 5 Lyl el Kilkia
5 AUT351 | Off-Road Vehicles Performance 3 2 2 4 Bagaall ye (5 kall LS ja gl
6 AUT342 | Automotive Electrical and Electronic Systems 3 2 - 5 Gl s 45 AN 5 Al 5e<U) dalasly)
7 | AUT313 | Field Training 1 = 6 e i
8 | AUT334 | Vehicle Dynamics 3 2 2 - 4 LS jall Kaalizy
9 AUT412 | Graduation Project 2 2 - 3 5 oA & 5 pia
10 | AUT423 | Automotive Fault Diagnosis 3 2 - 3 5 ) Qe | Gapiis
11 | AUT434 | Automotive Chassis Design 3 2 1 3 6 bl 4l avanal
12 | AUT435 | Automotive Control Systems Design | 3 2 2 - 4 LS jall (8 aSal) alas ayenad
13 | AUT426 | Automotive Maintenance and Repair 3 2 - 3 5 LS jall #3a) 5 ila
14 | AUT412 | Graduation Project 3 2 - 3 5 A g g e
15 | AUT428 | Transportation Management 3 2 3 - 5 Jaill 31
16 | MDE31x | Elective -3 3 2 2 - 4 3- okl
17 | AUT31x | Elective -4 2 1 2 - 3 4-5 )
18 | AUT41x | Elective -5 2 1 2 - 3 5- s
19 | AUT44x | Elective -6 2 1 3 - 4 6- L)
Total 48 32 21 34 87 & saxall
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2020-2019 <) sl g < jbaaad) duaia geall gl dnanadiil) 4y JLAAY) <y jiall

Specialized elective courses for the Automotive and Tractor Engineering program

crhr/
a course
. Course Code Course Title el 28l ol

Bdlinall

oAl
K é o) MDE311 Tribology Lia of gl 5l
s 4 o MDE312 | Rotor Dynamics 3 sl S
TR MDE313 Mechanical Vibration & Fauld Diagnosis Jlae V) i g el ) Ay Julas
AUT311 Automotive Powertrain Systems S leal) 45 a8l Jai il plaia
AUT312 Lifting and Handling Equipment A lall 5 ad N laza
. f‘, :_ AUT313 Hydraulic and Pneumatic Systems for Heavy Equipment AL sl ALyl 5 A 5 gl e plaidl
p % g AUT314 Automotive Fuels and Fuel Systems 2 Sl baally 3 g8 gl il glata 9 3 g8 1)
% ,_% < AUT315 Vehicle Brake, Suspension and Steering S landl aaa gl 5 Balail) 5 Jal sl Sl glata
- AUT316 Automotive Workshop Planning Sl laad) b 5 Japdads
AUT317 Maintenance Management Alall 3,0
AUT411 Automotive Body Design and Analysis ) ans JS8 arenat y Jilas
AUT412 Automotive Engines Design Gl ) SIS jas aveal
x "-g ‘;'s AUT413 Navigation Aids and Guidance in Automotive bl A aLS Y1 g 3oLl Clae Lua
E = 3| AUT414 | Automotive Pollution and Control 2 L oSaill (3 5k 5 <l jlaadl 5 e
< 2o AUT415 Spare Parts Inventory Management Dkl adad (5 3308 )l
- AUT416 Automotive Alternative Fuels el A3 8 6l Jilay
AUT417 Heavy Equipment Maintenance & Safety Operation ALE Glaeall () Jpil) § dsluall
AUT441 Hybrid electric vehicles Lngall 4l eI ol )
AUT442 CAD Applications in Automotive Engineering ol Rastin 3 Y1 ) e e il il
X Cg :4‘ AUT443 Automotive Accident Analysis bl Gl g Jalas
% g 3 AUT444 | Vehicle Aerodynamics 2 LS jall 4 sl 1Saalipal)
< 2o AUT445 Automotive Preventive Maintenance <l bl 4008 6l ALl
- AUT446 Performance and Productivity of Heavy Equipment AL Clamal) Auali) g o)
AUT447 Automotive Air Conditioning Gl bl oSS

2021-2020 O sl Al — Ay yhaally il A8 — ) jadl y <l bl dnia i 1 Capa



HELWAN

Faculty of Engineering — Mataria

UNIVERSITY

Faculty of Engineering — Mataria

Automotive and tractors Engineering Program

Bl

Distribute the Study plan on the Semesters

)l 5 ol slaaad) Acitia grall p (uigeal il jland) (g8a3 AN <y j8al)
Cilallaia — "4l dudia " alad) pawadil) cildlaia — 4Kl ciluthia — daalad) cilullaia)
("l adl s el ) dcidia™ 3841 auadil)
dgalacy) 48 8l

J¥ (sl yal) Juadl *1Semester
Contact Hours
Course .
i ) sl
No. Code Course Title crhr | Lee | Tut, || =28/ Com ol
Work. Hr.
1 BSE011 Engineering Mathematics-1 3 2 3 - 5 1-4mia Gilualy )
2 BSEO13 | Physics-1 3 2 - 3 5 1-ecily 38
3 BSEO015 Engineering Statics 2 1 3 - 5 Lueain Sl
4 HUMOO1 | History of Engineering & Technology 1 1 - - 2 L 5l 53S0 5 Aigl) & )18
5 HUMO002 Human Rights 1 1 - - 1 OtV (3 gas
6 MDEOO1 | Engineering Drawing & Projection 2 1 - 3 4 Ly 5 owdigl) an 3l
7 MDEO002 | Production Technology 3 2 - 3 5 iy La 51515
Total 15 10 6 9 25 P8 —Y]
(A Al Jucadl) 2nd Semester
Contact Hours
Course .
i ) ansl
No. Code ComEE i CrHr. | Lec. Tut. Ly | e, oAl
Work. Hr.
1 BSE012 Engineering Mathematics-2 3 2 3 - 5 2-4ania Gl
2 BSE014 Physics- 2 3 2 - 3 5 2-¢L )8
- a1l dala) 21
3 MDEO003 Eng. Drawing and Projection with PC 2 1 3 4 TR Je :&1
4 BSEO016 Engineering Dynamics 2 1 3 - 4 Spaliny
5 BSEO017 Engineering Chemistry 3 2 - 3 5 Auaia eliaS
- oliall g daUal) & Cile g
6 HUMOO03 Topics in Energy, Water & Environment 2 2 - 2 =2 = ﬁﬁ
Total 15 10 6 9 25 Sy
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A 9¥) 48 8
CBl pad ) Juadl) 3Semester
Course } Contact Hours )
No. Code B Cr.Hr. Lec. Tut. \I/-Va:rlf C::' ol ‘w‘
1 BSE101 Engineering Mathematics-3 3 2 2 - 4 3-4ia ilusly
2 BSE102 | Physics-3 3 2 1 2 5 3-sL 3
3 MDE101 Mechanical drawing with PC 3 2 - 3 5 Calally  SilSie o
4 MPE101 Thermodynamics-1 3 2 2 - 4 1-4 )~ Kaalin
5 HUM104 | Health and Safety 1 1 - 1 EAPES N
6 HUM101 | English Technical Language 2 1 - 3 4 A 4 5lai) 4]
7 AUT111 | Vehicle Technology - 1 2 1 - 3 4 1 - LS el L ) S5
Total 17 11 5 11 27 Sy
&I (ol A Juadll 4 Semester
Course _ Contact Hours )
No. Code Cloti sz Ttk CrHr. | Lec. Tut. x’:ﬂf C:r” 2ol o
1 BSE102 | Statistics 3 2 2 - 4 slasyl
2 MPE103 | Fluid Mechanics-1 3 2 - 3 5 1-8) sall SailS0a
3 AUT112 | Vehicle Technology - 2 3 2 - 3 5 2 - LS jall L 1535
4 HUM12x | Elective - 1 2 2 - - 2 1-s ksl
5 MDE104 | Stress Analysis 3 2 2 - 4 Glalea ! Julas
6 MDE102 | Material Science &Engineering 2 1 - 3 4 3 gall diria g ale
7 HUM105 | Communication and Presentation Skills 2 2 - - 2 Ul Jhai¥l il jlea
Total 18 | 13 4 9 26 Syl
4\ 48 4
) (Al Jusadl) 5 Semester
Contact Hours
No. C(?:crl.see etz Tt Cr.Hr. Lec. Tut. lele,f Con. o f"‘"“
Work. Hr.
1 MPE201 | Heat Transfer-1 3 2 - 3 5 1-3 ) pal) Jas)
2 AUT231 | Vehicle Performance 3 2 1 2 5 LS all el
3 EPE201 Electrical Engineering 3 2 2 - 4 A S daia
4 MPE204 Engineering Measurements 3 2 - 3 5 Anaia Lulé
5 HUM202 Report Writing 2 2 - - 2 ool S
6 MDE201 Kinematics and Dynamics of Machinery 3 2 2 - 4 YV Sl
7 AFT001 Practical Training 1 - - 3 3 lae )i
Total 18 12 5 11 28 Syl
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udbead) s 1) Jucall) Semester 6
Course _ Contact Hours i
No. Code ez e CrHr. | Llec. | Tut. \kf:rlf C:r” 2ol o
1 MDE202 Mechanical Design 3 2 2 - 4 SHS arenal
2 MDE203 | Mechanical Vibrations 3 2 - 1 3 S & ) jia)
3 AUT252 | Traction and Soil Mechanics 3 2 1 5 Ll el Sl
4 HUM22x | Elective - 2 2 2 - - 2 2- kaal
5 AUT213 | Automatic Control 3 2 - 3 5 ) pSad
6 ICT201 Numerical Analysis 3 2 - 3 5 e s
7 ECE202 Electronic Engineering 3 2 - 2 4 A5 ) dia
Total 20 14 3 11 | 28 e
AN 48 4
bl il ) Juaal) 7 Semester
Course . Contact Hours )
No. Code Course Title Cr.Hr. Lec. Tut. \:.\/act)rlf C::' o o
1 AUT351 Off-Road Vehicles Performance 3 2 2 - 4 33gadl) e Gkl LS e ol
2 AUT342 Automotive Electrical and Electronic Systems 3 2 - 3 5 Il A5 SN Al oSl Aalai)
3 EPE301 Electric Machines 3 2 2 - 4 A S vy
4 HUM302 Engineering Economics 2 2 - 2 (dia LT
5 MDE31x | Elective - 3 2 1 2 - 3 3- ksl
6 HUM301 | Accounting 2 2 - - 2 CEEON
7 AUT313 | Field Training 1 - 6 6 e
Total 16 11 6 9 26 Syl
Crall) ol A1) Juadl) 8Semester
Course ) Contact Hours )
No. Code GRS Cr.Hr. Lec. Tut. Vlf:”{ C::' ol ru‘
1 AUT334 Vehicle Dynamics 3 2 2 - 4 LS jall Kl
2 AUT31x Elective - 4 2 1 2 - 3 4-5 )lna)
3 MPE304 Internal Combustion Engines 3 2 2 - 4 il @) A GlS jaa
4 MDE301 Computer Aided Design 3 2 - 3 5 Culal) sacbuay avaraill
5 AUT316 | Mechatronics 3 2 1 3 6 S5 S 0a
6 HUM303 | Project Management 2 2 - - 2 Gile g plia 3yl
Total 16 | 11 7 6 24 Y]
day 1) 43 Y
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o) ] ) Sl 9 Semester
Contact Hours
No. C(?:(;see CE ML Cr.Hr. Lec. Tut. Lelbyf con. o (‘u‘
Work. Hr.

1 AUT41x | Elective -5 2 1 2 - 3 5-¢ k)
2 MPE402 | Monitoring and Quality Control 2 2 - - 2 83 5al) A 535 48 )
3 AUT412 Graduation Project** 2 2 - 3 5 Al g 5 pia
4 AUT423 | Automotive Fault Diagnosis 3 2 - 3 5 @l ) Jlae | i
5 MPE401 Environmental Impact of Projects 2 2 - - 2 e g pdall ) )
6 AUT434 Automotive Chassis Design 3 2 1 3 6 Al bl Asuld avanal
7 MPE406 Fundamentals of Renewable Energy 3 2 2 - 4 8233%al) 5 Basanll CELal) il

Total 18 13 5 9 27 S

ailad) g ) Jucadl) 10Semester
Course _ Contact Hours )
No. Code GBI Cr.Hr. Lec. Tut. \;‘\7:”{ C::. ol o

1 AUTA435 Automotive Control Systems Design 3 2 2 - 4 LS all (S oSl plas e
2 AUT426 Automotive Maintenance and Repair 3 2 - 3 5 LS all ~3a) 5 Ailua
3 AUT44x Elective - 6 2 1 3 4 6- s okial
4 AUT412 Graduation Project** 3 2 - 3 5 oA & 5 pha
5 HUM401 | Professional Ethics 2 2 - - 2 Ligall clada]
6 AUTA428 Transportation Management 3 2 3 - 5 Jaill 5

Total 16 11 8 6 25 Sy

S a5 ) o) B g Al g5 e im0 E sane b g AT g g e da ¥
121 57 | 90 | 268
Total 160 268
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<l )l g < o) dutia gali el 20/19 Suaal) Aaiy) &l 5 Al alal) g ginall 16 U
a,,u\..\%‘g\ @MY\ &) tall U.AM\ 6 siaal)

Humanities Compulsory Course Contents

Course Code: HUM101 448 4,305 43 English Technical Language
Contact Hours: 1 Lec. — 0 Tut. — 3 Lab., (2 cr.hr.)
Course Content oAl g giaa
Review of grammar, statement, and paragraph construction.| — 308!l Alealls 25a3¥) )l daal e
— Technical Terminology of: (manufacturing and assembly—| &<l :oe S Al Clallaadl
Energy & its Production terminology of fluid sciences —{ — &'l psle — Laadgis 8Ll — maadll
terminology of mechanisms — terminology of electricity and| — (&8ss 4 Sl — AS,all il 5
electronics) - Exercises related to scientific topics -| siski — &adall Clepasall o gl
Developing student capabilities of understanding and| ¢t — dea flls aedll o QO 3 508
interpretation —exercises on writing of technical topics —{ skl — 4alell Gl s el S o
readings in scientific books. Agalall il ze ) 8 e

References

1. Mark Ibbotson, Cambridge English for Engineering Student’s Book with Audio CDs (2)

(2008, Cambridge University Press).
2. Mark Ibbotson, Professional English in Use Engineering, 2009, Cambridge University

Press).
Course Code: HUM102 AU LUSReport Writing
Contact Hours: 2 Lec. —0 Tut. -0 Lab., (2 Cr.hr.)
Course Content 2 A s giaa

Objectives, background, method, results, Techniques| - GoRl - &)l - Bl - g s sall JSa laii g A4
of report writing: organization - conclusions, UGSV el Bk s - Gadkly claldiia) g il
appendices, etc.. Achieving clarity and conciseness-| - @il vase Gob - dsdall peali - LUSH Gl sha
Start of Writing - page design - presentational| #h3% - Oalsells aaloall AUS - el dxsl sl
aspects - figures, graphs, tables, literature references,| ss= - &5l saslall Sl ZIAY) - Jslaally Cliaial
etc .. Other forms of writing articles, letters,| - B - Gasall - I SARN - litladl) - dlial) 4L
brochures, posters, CV. 450 3 )
References
3. Trevor M. Young, Technical writing A-Z _ a commonsense guide to engineering reports
and theses, 2009, ASME Press.
4. Edmond H. Weiss, The Elements of International English Style_ A Guide To Writing
Correspondence, Reports, Technical Documents, and Internet Pages for A Global
Audience, 2005, M.E. Sharpe.
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Course Code: HUM104

dadldl g AaualiCourse Name: Health and Safety

Contact Hours: 2 Lec. — 0 Tut. — 0 Lab., (2 Cr.hr.)

Course Content

284 (s giae

Health and Public Health
Exposure and Entry -

Environmental
Introduction -

Systemic Toxicity/Target Organs -

1.

Course Code: HUM105

- Toxicology:
Dose-Response
Relationships - Mechanisms of Toxicity (Pharmacodynamics) -
Hazardous Agents -
Monitoring for Toxic Exposures — workshop working and
manufactures precautions — construction site health and safety
regulations

wilband) ale — Aalall daiall 5 ddn) daall
Wil sl (geamlly  asadll dadia
pandi — aandll T — Gl givall 5 )
Ol Al pe — 3 ladll Jal sall — LAY
ladly o5l G Jeall pilas — aewll
@lse b Jaall Ll (pa¥) lagyd —

Ll

References

Health and safety in engineering workshops, 2™ edition published by HSE, 2009

Juai¥ g ua sl &l gweCommunication and Presentation Skills

Contact Hours: 2 Lec. — 0 Tut. - 0 Lab., (2 Cr.hr.)

Course Content|

Human behavior analysis — communication skills — The
human behavior relation between human motivation and
in communications—Encouragement methods to achieve
effective communication — effective listening skills
effective oral skills — Culture categories and their effect
on personal communication — Oral and body langue
analysis for dealers — prediction and brain analysis skills
— Satisfaction and convincing skills — Refuse and
objection treatment to solve different opinion problems
brain control methods in personal communication -
Preparation of technical presentation (objective
introduction — method — analysis — results — conclusion)
— preparation of visionary matter — time interval of
presentation — technical method of presentation —|
choosing suitable presentation facility — preparation to
answer questions — other aspects of presentation skills
like speech and meeting.

LAl s gina
slad il il g Sy o glud) abail 5 asalie
de siiall bl y8Y) ae dalaill < jlga - AY)
Lelidle 5 4 adl adlsall - o AY) Gl LY sl
e oy Gyl - daladl) A ) o Ll
Jabail) Adlad (3sgad jueaill cullad - Jaladl) el
- Jladll Enaall G ey Al cluall Gl Hlea -
Jiai - dalaill plad e e iy 4380 &5 4l
g - Jalaill Gl LY S ally Jadll) @l Ll
Aadlra - g LBY) il g - Bluinl 5 Sl Jilasl)
cullad Al G Ja g () yie W) g (b )
(S Gasall adati Jaladll & 4l 5 ylagd)
- ddadll ol - AE ) - Al - Caagl)
- Adall Bkl slae) - el Jslae )Ly
pladiul - ddl) (a pll A3y k- el Sy daad
e A dail¥) - Al ()l Bl
Aadll - (el O e (e Al allae ALY

Allaal) -

References

1. Clifford Whitcomb, Leslie E. Whitcomb, “Effective Interpersonal and Team Communication Skills
for Engineers” ISBN: 978-1-118-51420-7, 2012, Wiley-IEEE Press.

2. Herbert Hirsch, “Essential Communication Strategies: For Scientists, Engineers, and Technology
Professionals”, 2nd Edition, ISBN: 978-0-471-66089-7, 2004, Wiley-IEEE Press
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Course Code: HUM301

dulaall

Accounting

Contact Hours: 2 Lecture - 0 Tutorial - 0 Lab, (2cr hr)

Course Content

Business Environment; Forms of business organization;
Introduction to accounting: information systems, the use of]
the Accounting Equation.; Accounting conventions and
their use in the preparation of financial statements;
Accruals, Prepayments and Depreciation The analysis and
interpretation of financial statements using ratios; Financial
planning and control. Dividend Payout policy and Capital
Structure.; The valuation and appraisal of real and financial
assets using DCF techniques and short term appraisal
techniques including identification of relevant costs and
discussion of other costing basis (direct, absorption; fixed
and variable); Stock Exchange, Venture Capital and Initial
Public Offerings, Merger and Acquisitions; Financial
strategy and Corporate Governance. Risk and return, cost
of capital, agency theory|

oAl g
Aarie — g el e el Tladl — A el A

Y alaall aladin) — Aulaall Gl glaall adai e
& Lelalasinl 5 dpuladl Gl e ) — dpuladll
- DY) (Gl gdall (liataall i)
il alafiuly ALl ) gall il y Jadadll
ol st e — L) (Sailly adadill
V) iy api - Juall Gl ) JSu 5 agusdl)
Gy DCF i aladiuly )y 4aiasl)
3 ol aans Gy 8 Loy JaV) 5yl sl
Odle) e AY Gl Al Al
) il a5l — (siday <l ¢aliaial
gleal Al Aaall (g palls (g laiinY]
A€ny Al Al iy 3 iyl g
(Jldl () 28K el g plalaall & culS il

AN 4 ks

References

McLaney, E, Attrill, P., Accounting and Finance for Non-specialists, 2011
R. Pike and B. Neale, Corporate Finance and Investment: Decisions and Strategies,

2008
Course Code: XxFT001
x= MPE, AUT, ARC, Cl1V,
MDE

1l il

Field Training-1

Contact Hours: 0 Lec. — 0 Tut. - 0 Lab., (1 cr hr)

Course Content

This course aims to conduct at least 6 weeks of
Practical training under academic supervision to
increase the technical skills of the students. A training
plan should be prepared by the staff member
supervising the training course and should be
accepted before the execution of the training. The
training course is done within the summer months.
The training should focus on hand skills improvement
and scientific practice that is related to engineering
field. The practical training is assessed by the end of
the training period by a committee that represents the
scientific department. Achievement result is added to
the next year student grades.

o
[N}

‘ ‘ A ¢ giaa
IV e w4 saal ypuily S g

abad (385 Ol 4l ol jlead) w8 )l Slase ) )
(e Bainay oSV Capdiall Aol g Bame Gy
ol iy o pall gl Al il el sl
s A A aladl aa Adaall Y P
okl s 4 sal Al o jlgall e ) jaall 138 38 5
Alead) ) JLERY) o) sa) il lgas U g s dolexall
ol i g alldall gl paadilly ddasi )
o) B elgiY I ol Joadll IS4 Shasal)
pnily G ,pail) A5 slmel (e dpale dind PR (s
o ) 138 a5 dem )y iy Ll 4 il el
o b Q) A 0S5 allall 4 48 4 s

Qi

References

The practical field-training handbook of the academic department.
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1.

Course Code: xxx303

2 al) Gy i)

Field Training-2
XFTO001 Prerequisite courses:
xxx= MPE, AUT, ARC, CIV, MDE

Contact Hours: 0 Lec. — 0 Tut. — 0 Lab. (1 cr.hr.)

Course Content

Practical field training is carried out in one of the sites
related to the student specialization. The training i
completed during the summer vacation after the
student finishes exams of level 200. The field training
should be run under supervision of at least one of the
department staff who should monitor the training
process and the student skills improvement. The
training period is at least 6 weeks. At the end off
training, each student should prepare and submit a
technical report including all of his activities during
the training period. The student presents his report in
presence of a staff committee from his department. The
assessment should be ended within the first 4 weeks of]
the next semester. The student record will be added to
the third year results in form of Pass or Fail.

Course Code: HUM302

28 6 giaa

Adall @iy Glawsall gaal 4 a)la Sl )l
P sl G ocpall s o5 @l Gacadd
CsSE Al 48 LA clilatial ol aan Aduall 3 5aY)
Gl I el anilly (il A5 slmel (g dial
e (e Coagiuall Gaiat (e 3SEL Cy il ddee e
el J8 e dainall i) Al lda 18 gally oy )il
O D) el 4 o) sae alldall 4l il alel)
eyl Aled (O sl Bas 5 e B (5SS
el cypall PS5l JS e L ) 8 Glla JS
o Gy pEll e 8l Al ol G
oslae LSy Aial Aand g ol (o adiall dajliall
O bl dn )l J) Joa ALl a5 - (aidall andll
aiys ol alagy N alall e O3 ol all Jacadll
A A8 8 dagn 8 cayoxl) bl dagm ) )
) ol bl 5855

References

The practical field training handbook of the academic department.

igl) ALaBYIENgineering Economics

Contact Hours: 2 Lec. —0Tut. — 0 Lab. (2 cr.hr.)

Course Content

The decisions of the engineer and the economy - The
economic variables in technical selections - Temporary|
equivalence of capitals - Financial Mathematics - Present
Worth Models (PV) - Annual Cash Flow Models - Rate of
Return Analysis - Incremental analysis - Other analysis
Techniques - The uncertainty in the election — Depreciation
- Fiscal Effects - Replacement Analysis - Effects of the
inflation - Selection of the suitable rate of discount - CB
Analysis in the public sector - Rationing limited financial
resources between projects - The Accounting information as
a source for engineering decisions - The models of project
evaluation in the very long run

284 (s giae

Olpidl o LBy enigall )8
gl IS - Ayl LAY b dpalady)
gile - A clamlll - Jsell e
Lol el zia - (PV) Adlall dedl)
- Qi) - dilad) Jaee Jila - i
Gasy) A ol axe - gAY dalal) gl
- JlaiaY) Jalas - Al Y - ey -
- clidl aadll Jaee sl - sl U
Adlall 2 ) gall (5 - alall Uadll & CB Jilas
dplaall Slaslaall - o ajLiall 32 gasall
& 5yl anii ilai - dpunigll @l ) 3l jaad
Jaa Jyshall gl e

References
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1. Panneerselvam, R., Engineering Economics, Prentice-Hall of India Pvt.Ltd; 2" Revised

edition, February 2014.

Course Code: BSE401

ale g ydall And SYENVironmental Impact of Projects.

Contact Hours: 2 Lec. — 2 Tut. — 0 Lab., (3 cr.hr.)

Course Content

Define principles of environment conservation — Difference
between development and growth - Environmental Impact
Assessment  philosophy Environmental ~ Assessment
Processes in Egypt and some International Organizations,
Components of the Environmental Impact Assessment Report,
Current Status Profile, Prediction of Potential Effects,
Mitigation Measures, Environmental Management Plan,

Practical Applications

284l ¢ giaa

Gl i) e Jalial)l bl Cay i)
eyl Y Al A0 a Y @l gl
Ay 5 K gl sall Clalaiall jany
BV e Cagall s cdlaiall ol il
Alee clipdad danl) 5 )aY) ddad bl

References

1. Anji Reddy Mareddy, Environmental Impact Assessment, Theory and Practice, 1st

Edition, ISBN: 9780128111390, 2017.

2. John A. Dixon, “Economic Analysis of the Environmental Impacts of Development

Projects”

Course Code: HUM303
Contact Hours:

Course Content|

Overview of project and matrix management — Managing
Project Interfaces — Key Points for Project Success — the
project organization — organization strategy and project
management — life-cycle management — project planning —
Project Stakeholder Management — Project implementation
— The Legal Standards for Prudent and Efficient Project
Management — Project control — Behvioral dimensions and
Teamwork in Project Management — Teamwork — Key to
Managing Change — the successfule application of project
management Health Project Management in an
Occupational Setting.

&le g pdadl 3 410)

Project Management

2 Lec.— 0 Tut. -0 Lab., (2cr.hr.)
Al s siaa

- Gl ghiaall g o jliall Bl e dale 3 ks
A ) Ll - g g il Cilgal 5 5 1)
et - g g el et At il - g g il
g opiall 4 paall )52l 313 - w il 3 )0
- daladl claal 5l - g 5 pdall Jaghads -
godal Augdl Luladl o og s kel 2w
- & s uall A e - 5oy 8 5elaSl) 5 AuS sal)
3ol A elaall Jaally 48MAY) oY)
k) 303 e - elaall Jesd - g 5 il
O - glial slay sladll Galn -
sigall gLl 5 ,510) 3 Al
References

1. David I. Cleland (Editor), William R. King; “Project Management Handbook”, 2nd

Edition, 1988, ISBN: 978-0-471-29384-2
2. Kim Heldman, “Project Management JumpStart”, 4th
47228-5

Course Code: xxx402 33 9al) Jasia g A8) yal)

Edition, 2018, ISBN: 978-1-119-

Monitoring and Quality Control

xxx= MPE, AUT, ARC, CIV, MDE
Contact Hours: 2 Lec. — 0 Tut. - 0 Lab., (2 Cr.hr.)

Course Contentl

284 (s giae

Basic concepts, definitions and history of quality control. Quality‘ A e Gy Dld ey (oalae
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function and concept of quality cycle. Quality policy and objectives.
Economics of quality and measurement of the cost of quality. Quality
considerations in design. Process control: Machine and process
capability analysis. Use of control charts and process engineering
techniques for implementing the quality plan. Acceptance Sampling:
single, double and multiple sampling, lot quality protection, features and
types of acceptance sampling tables, acceptance sampling of variables
and statistical tolerance analysis. Quality education, principles of]
participation and participative approaches to quality commitment.
Emerging concepts of quality management: Taguchi's concept of off-line

guality control and Ishikawa's cause and effect diagram.

Course Code: HUM401 Agal) @A

Bagall AVag daday — Bagall
Calaaly clube — i
A Ll — 33 sall 441 e
— asall A8 e Gbalai),
Gldabiay Ll & claladi
Gliell — 32eall A4 e
— 3asll dlea — Al
Al — Glell G i
A8l ye calaal pasty Gudal
G Golshll lae — 3ol
33 gal) A8 ya 3,0
References

Professional Ethics

Contact Hours: 2 Lec. — 0 Tut. — 0 Lab. (2 cr.hr.)

Course Content

Introduction to governing laws (general
rules — goals — principles — sources) —
contracts (nature — types — components)
commercial laws — companies and contract
laws — tenders laws — general laws for
mechanical engineering (taxes .
environmental — industrial- laws of urban
planning & public works —Cendicates -
Consumer Protection Laws — traffic and
roadway laws.

Al s siaa

(0l Aaladl Calaaly) A gl sacldl) Gailiad) o slEll desie
oo sl dginpl) bl - (sl jalias (oA
¢ oally Sl o glall) chladlanll AaSladl ol gl (Lesl sSa
Lo &all & o) el g colialiall (il 8 cagiall g CulS LA (5l
cCapalill) colaBlal) 5ol (il Ja A0l 2 geall calad) JLall 5
LSSl Auiglly Ailaiall o) ) - (aadll ¢ cldUadl ¢laall
(o yend) adasill oyl & Al Gl 8 cgelial) (il puall (i)
sl il 8 — (L. bl Jie dgigal)l Clepdaiill g Jaall il 8
el il - llgiad) Al il d - duaa) cleliay

Bkl
References

A AT 5By ) sl 1l 5
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PERINEQY ity &) ) j8al alal) g giaal)
Course Contents of Humanities Elective Courses

HUM12x Course Code of Elective 1

1 LA ) Al (5268 a8 )

Course Code: HUM121

Jaladll g o) &l gwResearch & Analysis skills

Contact Hours: 2 Lec. — 0 Tut. — 0 Lab., (2 cr.hr.)

Course Content

Introduction and Basic Research Concepts — Qualitative
Research Methods — Quantitative Research Methods and
Statistics — Mixed Methods Research — Reporting
Results of Data Analysis — Completing the Research
Project.

284l (s giae

g:'_\;_.d\ é)b_ GAX,J\ L:'\\:“ ‘LS‘AL.\AJ L"\\w\“\‘ i}{ Lm
R Yl Al ) 5k — A
dilai e ) i — (4S5 oS Adlial)
oyl — el Gy Aalall gl - )

References

Clifford Whitcomb, Leslie E. Whitcomb, “Effective Interpersonal and Team Communication

Skills for Engineers” ISBN: 978-1-118-51420-7, 2012, Wiley-1EEE Press.

Herbert Hirsch, “Essential Communication Strategies: For Scientists, Engineers, and Technology

Professionals”, 2nd Edition, ISBN: 978-0-471-66089-7, 2004, Wiley-IEEE Press

Course Code: HUM122

8 uaall & LiCivilization History

Contact Hours: 2 Lec. — 0 Tut. - 0 Lab., (2 cr.hr.)

Course Content
The definition of civilization, how it is formed, its relation
to society and stability in the place, its relation to the
expression of identity, the identification of different
historical civilizations and the most important
achievements and identities, Pharaonic civilization - the
civilization of Mesopotamia - Greek and Roman
civilization. The Arab Islamic civilization, its causes and
uniqueness, the social, economic, intellectual and artistic
life in the Arab Islamic Continent, the mutual effect
between the Arab Islamic civilization and other
special applications on Egypt, - civilizations in Europe

Syria and Andalusia.

284l (s giaa

LBl eS8 AdSy  @jlaall iy s
owadlly Lele (Sl (1 Yy aainally
LAl @l laall e Gl dgsedl o
sbaall deilsas Lelad) aaly ddlisal
B landle (yeill e 3L 3 jlcan Ay eyl
dapall slaall sl Auleglly Auligl)
Lelaa¥) sball daa,ily Loy Ly
dppadl Agall 8 Al s 4 Sall Al
Lpad) 3amal) o Jolad)l B dnaluy)
Loosl & woAY Gllaally Lol
Al peae o Aals clinls sy
oY

References

1.  Will Durant, “The story of civilization, volume I”’, ISBN 9781451646689, June 2011
2. Jason Thompson, “A History of Egypt from earliest times to the present”, ISBN

9780307473523, 2009.

Course Code: HUM123

aa Ll pa

Egyptian Geography

Contact Hours: 2 Lec. — 0 Tut. — 0 Lab., (2 Cr.hr.)

References

-19-

2021-2020 o) sts Aaals — Ay ylaally Aunigh IS — il jadl 5 ol bl dnia mdli 1 Capa



HELWAN
UNIVERSITY

Faculty of Engineering — Mataria

AL

Bl

. . . Automotive and tractors Engineering Program
Faculty of Engineering — Mataria

1. Andrew Humphrey, “National Geographic Traveler: Egypt”, National Geographic; 3rd ed,
September 2009, ISBN-13: 978-1426205217.
Course Code: HUM124 Cuaall pmas & BModern Egyptian History
Contact Hours: 2 Lec. — 0 Tut. -0 Lab. (2 cr.h.)
‘ A ¢ giaa
Aoy praad o @l 5 all — (AalaBBY) g Ao Lain¥) ) sa V15 )oY g aSall-idll) (1798-1517) (Slaiall aSall Cni pae
(1848 — 1805) sl ane oS lgasi s Aol il — o b Aa liall — 5 )laY1 5 oSadl — J3EaY) — (1801 — 1798)
@ saall = o dena slila 15 gl g Al jall 5y s Apn Al Aulud) — Liaall A gall el — e dens oSa - ailoud) ) puall
V1 Agallall Copall ik g1 AS jall 5 MY dans 1(1914 0 1982) (Sdaw sl I 5 pean ik 51l 48 jal) 5 Jae L)
Goalls yae 1936 smlae — 1923 siwd — 1922 s g paiy 5l — 1919 558 — JiaV) e (& 4 jaas
1954 SN ¢ gaall — gl +3lal) 1952 3 sr5 58 i s 1936 (e 5l UMA s Al Lallal
0] pall
2009 Aalaill LA&:Y\ oelaall cﬁu\j Cuasll yma @JU ‘f &)A“" A3 cud Olig

Course Code: HUM?221 Byl Marketing
Contact Hours: 2 Lec. — 0 Tut. — 0 Lab. (2 Cr.hr)
Course Content 284 ¢ giaa
Introduction to sales, strategic sales force management,| el ss85,)) clanall Jlaal datia
personal sales process and sales force system, how to recruit Ao shiie s padlll gl ““L“‘ Al i)
sales representatives, selection and recruitment of applicants el 5o d’“‘%’j 4_,5_,5 olegsall 22
’ . . | el el (penEiall Cala iy sl
sales program development, sales force stimulation, sales| ;' g s «cilaall 358 jdnd «iasal
force bonuses, transportation expenses, sales force| :, ssi_s (J il cildy ,adl s cilxl)
leadership, sales forecasting and budget development, sales| bl juall gkl g Cilapall 5l ccilagall
territories , Sales volume analysis, marketing cost,| -8 «hlapall aaa Julad chlaall alll
profitability analysis, performance appraisal, professional

el s P ST |0 S\ BN Py VP

and legal responsibilities and ethics in bidding writing.

o A sl 5 A igal) HLEAY 5 Ll g sl
il Uaal) 24US

References

1. Rebecca Geier, “Smart Marketing for Engineers: An Inbound Marketing Guide to
Reaching Technical Audiences”, 1% Edition, RockBench Publishing Crop, 2016, ISBN-

13: 978-1605440422.

2. Tony Curtis, “Marketing for Engineers, Scientists and Technologists”, 1* Edition, 2008,

ISBN-13: 978-0470057094.
Course Code: HUM222

Slas ¥ SJL\!

Business Administration

Contact Hours: 2 Lec. — 0 Tut. — 0 Lab. (2 cr.hr)

Course Content

Principles and fundamentals of entrepreneurship and their
practical applications — Development of the concept and
culture of entrepreneurship — Determining the appropriate
course of the project and taking advantage of the
opportunities available — Applying the skills of searching
for information from different sources — Preparing
business and marketing research for small and medium
enterprises — Applying the skills of writing the work plan
for the pilot project in his study — Preparing the feasibility]
study which includes the marketing — Operational and

financial plans and acquiring the skills of managing the

‘ 284l s gina

il Ll y Jlae Y1 35 53laas ol
nliall Ll pans ¢ jall Jasl) 48l & geda A
Gubki Aslidl Ga bl e 3L g g pall
Aalisal) jabadll (e Gl slaall e Casill ) Hlea
el g il By el y & il ) S
daalll il e d oyl dlaugialg
Aihaall daalall 3ol aladinly Ly Alladl
@3 g sl Jandl At LS ) e ol
e daisn Al geaadl Al o dlae) il jy 8
Ol ALl Agladally A el Lakadl)
Jeall G55 g

T 0Y e
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References
1. El Desouky Hamed Abou Zeid, “The scientific fundamentals of Management", Cairo
University.
Course Code: ARC223 i) g el Building and Construction

Contact Hours: 2 Lec. — 0 Tut. - 0 Lab., (2 cr.hr)

Course Content]y8all s gisa

Introduction to main building items & construction bl 2 sey Slaall Zaula¥) @l Kalh Cllall oy jas
materials — finishing — training to understand Atesell Clagu Nl 36l B agd o 4w,y culadill
architectural drawing — Architectural expressions - sl —cighll el - lgd dendiudl Slallaiadll
Masonry construction — Stone construction — Arches - Ajlall cilidall gl aggall QlieYWl jaall
Frames — Domes — Insulating and isolating materials| : (bl 8 Al ~(Lee 55 LeiSal) 3 ) sall g 4y 5k )1
types and use — Stairs in buildings: types; materials; . Fseaill Sl lie¥l  dadied) Sl el gl
design considerations — Architectural materials and] e <Y il sally laca DU 4 jlerall lplasil)
finishing of floors; wall and ceiling — joints in building] <l Jball 8 Jual @l dgull; cladl) dua

— Architectural solutions. A lazall

References
S.W. Nunnally, “Construction Methods & Management”, 6! Edition, 2000

Course Code:  Ax <) dutigll 52k Principles of Electrical Engineering
ECE223
Contact Hours: 2 Lec. — 0 Tut. - 0 Lab., (2 cr.hr)
Course Content]iall s giaa

Electric circuit analysis: DC circuits, Circuits under] Wil — il sall cilulal tdy <l il sall Jidas
transient conditions — Electric power and machines:; <ad il — 2 il Ul jiley — i)
Power systems, transformers, synchronous and induction| — 4w, slly <YV — 3l okl
generators. 3- & single- phase motors, Speed control off <\ sl — Adiall 5 dsa) jall lal gall — Y gaall
motors, cables, transmission lines, switching circuits,| — 4w el QIS jaall de o A aSadll — 45301
electrical installations. Measurement & Protection; — SbeSl Jall Laghad — dy <l @)
protection circuits & devices, relays & timers, measuring| 35 Al Guball - A Sl Slua gl
devices & recorders. )5 bl 3 gl — Al il Sa

References
Roadstrum, W. & Wolaver, D. H., “Electrical Enginnering for all Engineers”, J. Wiley

& Sons, Inc. New York, 1994.

Course Code: HUM338 o2 4l (5al Principles of Negotiation
Contact Hours: 2 Lec. — 0 Tut. — 0 Lab., (2 cr.hr)
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Course Contentl_iall s gisa

Principles, Attributes, Strategies & Tactics off <lagdl il — Judll (agdall jalas; (salw
Negotiations — Developing abilities & Skills for| slaeYL Lalall &l jleall daii — (i gl IS
good preparation & Practices of Negotiation in 4diddl Yl & aiujlesy  gagall  aall
contemporary Organizations — Negotiation concept, — o=kl A€l daplall — 5 paladl il glaialy
principles, Interdependence — Ethics of negotiation, «ulsall — (asall cl@dal — dlaie¥) clEdal)
psychological & social aspects — Cooperative and (bl (a gl — aall a glall dpelaially 4wl
Competetive Negotiation — Good preparation of] 3l — 4 glail) Aulall dpapdatil) il gal) — udlill
Negotiation — Organizing Negotiation — Usingl le il ALYl sl — (a0 il
power in Negotiation — Using questions and dealing] J&é o¥la  Lxall 8l gall aa Jaladll — Szl yie V)
with objections- Handling failure in Negotiation - (e <¥la) (i sl 8 il jlaall Juadl — (ia sl

Best practices.

References

1. Lewicki, J. R., Saunders, M. D., and Barry, B., “Essentials of Negotiation”, McGraw

Hill, 5 Ed, 2011
Lalasy) 48 i) <l jRal alad) (g giaal)
Course Contents for Level 000

= 4061 g daala) cilullaia =

Faculty & University Requirements

Course Code: BSE011 buuaigh cibudaly ) Engineering Mathematicsl
Contact Hours: 2 Lec. —2 Tut. -0 Lab., (3 cr. hr.)

284 ¢ giaa

a0 5 J)sall JalSs  (alatd) — AuSal) Al

Course Content
Calculus: Inverse trigonometric functions (derivatives —
integrals) — Hyperbolic and inverse hyperbolic functions

(derivatives — integrals) — Logarithmic differentiation — WYl — Al L2150 Jisdl
L’Hopital’s rule — Sequence — Series (special series & —— <bmbiiall — Junsl saeld — iy jle
partial sum) — Integrtation by substitution — Integration by| gsex<ll dalall L) - bl sl

parts — Integration by reduction formulas —Integrations of]
powers of trigonometric/hyperbolic functions — Integrations
of fractions including trigonometric functions — Integrations
by removing roots — Integrations by partial fractions
Applications of definite integral (arc length — surface area)
— Functions of several variables (partial differentiation) —|
Engineering mathematical models — Classification off
differential equations — Solution of first order ordinary|
differential equations ODE (separable — homogenous -

exact — linear — Bernolli).

delsill — payeeilly JalSill - (Ao
CalS — ) FAY) gy JalSHl) — 5 5all
— A S 5 Aad 0 3l g LB J1sal) Jeds
ool JelSill — el AL Jalsal
Jsk) apaaall el clighs — A5l
ST 8 JIsall - (Baadand) daliall — i)
Zlall - (Eoal GEAY) e (e
AValeall  Caieat  — Asaaigll dasbll
QN e Wi¥alee da - Aiall Al
Ly dwlaidly Jeadl alaly I
(Hsip - Akl

References
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Advanced Engineering Mathematics, Erwin Kreyszig, John Wiley.
Engineering Mathematics, K.A. Stroud, Dexter J. Booth.

No o

Engineering Mathematics, John Bird.

Course Code: BSE013 e Judl)

Physics-1

Contact Hours: 2 Lec. -0 Tut. - 3 Lab., (3cr. hr.)

Course Content

Properties of matter: Elastic properties of materials,
Hook’s Law and its applications, Hydrostatics and|
surface tension, Hydrodynamics.

Heat and Thermodynamics: Temperature and Zeroth
law of thermodynamics, Equation of state of an ideal
gas, Heat, Phase change properties of pure substance,
Kinetic theory of gases, Equipartition theory of Energy|
and degree of freedom, Work and Energy conservation
principle, First law of thermodynamics and its
applications on thermal processes, Thermodynamics
cycles and Enthalpy, Heat transfer by conduction

Al s siaa
sloa a8 3 gl &5 pall Lal &A1) Balad) al &
- bl il WS g paed) — A

Maalinn 5 el
O 5 3l pall da o w4yl sall Saaliall 5 351 )
Sl AN Asles — Ay el Sealill 5l
~ sl ikl s 5al) A - A
(55l BN a4y i — ) Jlal A8 _jal Ay b
OsE — A el Tase 5 Jadll — Ay el ds
Glleal) e ailiphs 5 45 el Saaiall J5Y)
=l Al sl Al A ) el

a5l ) el Jul

Experiments (Lab) () ol
8. Hook’s Law e gld 14
9. Simple Pendulum daseal) Jeandl (15
10.  Velocity of Sound in air sl b gl de Hu 16
11.  Coefficient of Thermal Expansion o)Al aaadll Jalas (17
12.  Melting Temperature of Wax o8 lsdds 18
13.  Electrical Equivalent of Heat oAl el e S 19

References

20. John W. Jewett and Jr. Raymond A. Serway, “ Physics for scientists and Engineers with

modern Physics”, 9th ed., 2013.

21. David Halliday, Robert Resnick, Jearl Walker, "Fundamentals of Physics”, 10th Ed.,

2014.

22. Hugh D. Young, Roger A. Freedman, ”University physics with modern physics”, 14 Ed., 2014

Course Code: BSE0Q15

Ligh) LCaliuy)

Engineering Statics

Contact Hours: 2 Lec. —2 Tut. -0 Lab., (3 cr. hr.)

Course Content

Vectors applications: force representation in three
dimensions-vectors algebra - equivalent force resultant.
Equilibrium: equilibrium of a particle in three dimensions -
equilibrium of a rigid body in three dimensions - frames -
determination of the force in a trusses by joint and sections
methods.

Friction: belt friction - wedge friction - tipping and slipping.

Properties of area: the first moment of area — area moment|

284 6 giaa

S sl i cileaiall iyl
) 5 sl Cile gana-lgaiall jaa

amall )33 0 8 Akl o) 5 1ol )
Cliglleall & o sl sl JSLgllg 1 all b
bl 5 sgal) S8 5

b S sl 3 Y)Y
) Y 5 BY RV ALK 5 ) slad)
poe- Aaluddl Jo¥) ol dalud)l Gal &
I gl e Ji5 Ayl S gl
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of inertia — parallel axes theorem — radius of gyration. (S ) padll Hlad Caial
Experiments (Lab) (Jar) o)
23. HOOKE'S law—Measuring forces. sl pldsda ggad 30
24.  Resolving forces—Components. Sl - sl ddas 3]
25.  Adding forces - Resultants & equilibrants. O sl Aasna 32
26.  Torque—Parallel forces. Al gsillaie 33
27.  Equilibrium of physical bodies. Al ol 34
28.  Center of mass. gl K e 35
29.  Siding friction. Ay 36
References

1. R.C Hibbeler “Engineering Mechanics Statics” 14th Edition, Prentice Hall, 2016.
2. J.L. Meriam “Static and Dynamic” gt edition, John Wiley, 2010.

Hill, 3. F.B. Beer and E.R. Johnston “Vector Mechanics

Course Code: HUMO001

for Engineering” 10th Ed, McGraw
2017.

L ol il g duaighl & JUHistory of Engineering & Art Technology

Study Hours: 2 Lec. — 0 Tut. -0 Lab., (2 cr.hr.)

Course Content
Definitions: technology, technical sciences, Engineering
science — Technology and engineering development —
Engineering relationships between science and technologyi|
— Major milestones in mechanical, architectural and
structural engineering — Examples on development of

Al s siaa
pole La gl agle il
— Auigly La Sl sk g )i - duigl
CLdlall — L o) €01 o slell (s Atigh IEMRY)
A lerall s ASalSuall drigll sk (8 A )l
il Abdal) sk (e Al - Aglasyls

1y s

different engineering activities. Aalisall

References

1. Richard Shelton Kirby “Engineering in History” Reprinted Edition, ISBN-13: 978-
0486264127.

2. Marshall Brain “The Engineering Book: From the Catapult to the Curiosity Rover, 250
Milestones in the History of Engineering” Sterling New York, 2015.

4 ) dad English Language
Contact Hours: 2 Lec. — 0 Tut. -0 Lab., (2 cr.hr.)
Course Content s ¢ gina
Introduction - characteristics of technical English language - 4xal s - 4l & ulasy) 4500 (al g - dedie
revision of English grammar - some styles of writing 4 G b Gam - 4odasy) 4l midll sl @l

-24-
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Bl

characteristics of effective sentences - common faults in
writing sentences - construction paragraph: main idea and
its methods of presentation of main idea - types ofi
paragraphs - analysis of some technical writings in different

engineering specializations - translation.

3aala) cUady) - Aledll Jaall al & - 34U
Aguasi 1 5, AU ol 3 - Jeal) AU 8
il g sl - Lt ) JSEY) e 3ok
caline 4 dull A Qs - )

Aaa il - i)l Gliaadsl
References

1. Mark Ibbotson , Cambridge English for Engineering, Student's Book, ISBN
9780521715188, December 2008

Course Code: MDE001

Course Content

Principles of drawing and graphics, Drawing lettering and
numbers, geometrical drawing, orthogonal drawing and
Projection of Point, Lines, Plan, and geometrical bodies.
Projection by auxiliary Plans (Obtaining of missing Views
from given two views — oblique ad isometric drawings.

Types of sectioning Views, developments of intersected
gasometrical bodies — steel construction, electrical symbols

Laall

1. Frederick Ernest Giesecke, Principles of Engineering Graphics,

Company, 1994, ISBN 0023428201, 9780023428203.

bliu) g udis aw Engineering Drawing and Projection
Study Hours: 1 Lec.

—0Tut. -3 Lab., (2cr.hr.)
2 A (6 giaa

LS - g )l Gl gy Sl
Glleall = Lpuvigh LN g all

Al (50 geal) LalELY) — gl

pe — Apadigll Clavadlly (s sl
Lailosall Ga sheay Jadlosall Uikl - ) slaial)
Al a8 — cleladl) g gl - gAY

Al cileUadl) — dakiliid)
References
Macmillan Publishing

2. Louis Gary Lamit, Kathleen L. Kitto, Principles of Engineering Drawing, West Publishing

Company, 1994, ISBN 0314028056, 9780314028051.

Course Code: MDE002 U Ly gl giss

Production Technology

Contact Hours: 2 Lec. — 0 Tut. — 3 Lab, (3cr.hr.)

Course Contents
Types and properties of materials, metal forming .metal cutting
processes rules, forging, wire drawing, extrusion, electric welding,
spot, welding, Machine tools and processes and Measurement.
Practical training on metal cutting, operations on center lathe,
milling m/c, shaper and drilling m/c, gear cutting on milling m/c.
hand press and mechanical press of different capacities, shearing
(banking, piercing and deep drawing processes). Oxyacetylene;
different techniques used in oxyacetylene 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

Al s giaa
lpailiad 5 o sall glsil & dadia
akis Jsall clle clbulid
Ol ASLe Glblee g paleall
g Balaally A8 jall g Guabiuall
ool Sl o Eul DLy
pals ol baally (e
Glslall Je Jaediall ciblae ddadil)
cooall |l Glaeay il -
Cadid Jeddl oSl e
— glall Juel — 3oLl Jlee
— ol Jlel — Al Jleed

Y s alaall il ya)

References

1- K. L. Narayana, Swarna Venkata Ramana, P. Vamsi Krishna, Production Technology, I. K.
International Pvt Ltd, ISBN 20109380578520, 9789380578521.
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2- P C Sharma, Production Technology (Manufacturing Processes): Manufacturing Processes,

S. Chand Publishing, 2007, ISBN 8121911141, 9788121911146.

Course Code: BSEQ12

Luigh clual WENgineering Mathematics-2

Contact Hours: 2 Lec. - 2 Tut. - 0 Lab. (3cr.h.)

Course Content

Calculus: Function of several variables (chain rule —
increment and differential — implicit differentiation —
local and absolute extreme values Lagrange
multipliers) Solution of higher order ODE
(undetermined coefficients — variation of parameters —
Cauchy-Euler ODE) — Series (positive term tests —

.power series — Taylor and Maclaurin series)
Algebra and Analytic Geometry: Theory of equations
(Synthetic division, relations between roots and
coefficients, reciprocal equation, transformation of
algebric equations, Caradan’s and Ferrari’s methods) —
Linear system (Gauss elimination and Gauss-Jordan) —
Eigenvalues and Eigenvectors of square matrix —
Classification of conic sections (circle, parabola,
ellipse, and hyperbola) — Classification of surfaces
(sphere, ellipsoid, paraboloids, hyperbolids, cylinders,

Al s siaa
sacld) &l paiall 38 Jlall cdalsall ) Jualanl)
aill el Juslall — ol y gl AL
Cliclas — dilladl; Aaall (5 jnally aliall
OOlalaall) Llall il Al e o da — (&Y
(& @ p bl (B8 — el Ll s - A geadll
il — i gall sl Ll cladudall

(CosiSlas skt o lubudia — )
Aandll) Y obeall &y ks LA U sia gl )
Usleall — E bl 5 gdall o A8l — A0k ()
OIS Gk — Ay el aValeall Jyead — ddalall
sy pusla Slhdial) Jaall Gl — (gl i
W siad 450 cleatidly AEA a8 — (G
g yiall) ddasjaall cileUsdll Capai — da e
cohadl Caiemi (N il SIS

.and cones)| A shul il I RSl dpallll @y sll)
(Aab 5l
References
37.  Advanced Engineering Mathematics, Erwin Kreyszig, John Wiley.
38.  Engineering Mathematics, K.A. Stroud, Dexter J. Booth.
39. Engineering Mathematics, John Bird.
Course Code: BSE014 sbijpdll 2. Physics

Contact Hours: 2 Lecture - 0 Tutorial - 3 Lab, (3cr.hr.)

Course Content
Electricity: Electric Charge and Coulomb’s Law,
Continuous charge distribution, Electric field due to
point charge, Electric field due to continuous charges
distribution,  Electric Flux, Gauss’s Law and it
Applications, Electric potential, Capacitors and
dielectrics, Introduction to semiconductors, Simple
circuit analysis.
Electromagnetism: Magnetic field, Magnetic force,
Biot — Savart Law, Ampere's law, Electromagnetic
induction and Maxwell’s equations.

Experiments (Lab)

40. Ohm's Law.
41. Non — Ohmic Materials.
42. Resistors in Series and in Parallel.

284l (5 gina

G5 —adsS OB g A el Al Ay ,eS))
— aneS ain) el Jlaal - clliadll (i
ol — Cliadll e alitie a5l o seSH Jlal)
— e dgall — gl 5 Gusla (58— o eSl
E3la sall sl (e dndia — AL el 3l gl 5 CHESA)
ol L) i) gn —

~ Heaphalieall 8 gill — aalaliial) Jlaal) i pesyhliaal
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aguSle DY alaa 5 alaliza 5 Sl

ol

(Jar) )
edosE 46
Laagl el el 47
sy sl e cloidl duasi 48

-26-

2021-2020 o) sts Aaals — Ay ylaally Aunigh IS — il jadl 5 ol bl dnia mdli 1 Capa


https://www.google.com.eg/search?hl=ar&tbo=p&tbm=bks&q=inauthor:%22P+C+Sharma%22&source=gbs_metadata_r&cad=7

Faculty of Engineering — Mataria

HELWAN

AL

UNIVERSITY

Faculty of Engineering — Mataria
Automotive and tractors Engineering Program

Bl

43. Transient Phenomena in RC Circuit.
44. Coulomb’s Law.

45. Current Balance.

References

pdsS osE 50
Sl s

52. John W. Jewett and Jr. Raymond A. Serway, “ Physics for scientists and Engineers with

modern Physics”, 9" edition, 2013.

53. David Halliday, Robert Resnick, Jearl Walker,”Fundamentals of Physics”, 10 Ed, 2014.
54. Hugh D. Young, Roger A. Freedman, “University physics with modern physics”, 14

Edition, 2014.
Course Code: MDEO003

Engineering Drawing and Projection with PC

calad) aladiuly BEuY 5 ptigl) o )

Contact Hours:

Course Contents

Principles of drawing and graphics using computer
programs (Auto CAD or Solid Works). Theories of]
engineering projection: projection of point, lines, plan,
and geometrical bodies. Projection by auxiliary plans.
Intersection of surfaces and bodies. Development the
surfaces of engineering bodies. Basic rules to right
dimensions. Obtaining of missing view from given two
views. Isometric and oblique drawings. Types of
sectioning Views. Draw of steel construction

Course Code: HUMO003 Obasdy) (3 g8a

1Lec.—0Tut.—3Prac., (2Cr. hr.)
Al s giaa

Y clall il anll @l ey il
4,k .Solid Works sl AutoCAD z=) s
- pfiasal) Jadl) | Adadil) Jalia) ; wigll Laliny)
- aebid) Lyl - ddasad) alual) - (g gl
A - Al mhaully i) adls
- Luigll Aladl gaseall LLELY) - 2 skl
e slaay Il Tl slag) oY) AU ae ) 68
a0 B Aanigl Clesadl o) -l
Apiamall Sla gl ) Al e Uadl)
References

Human Rights

Contact Hours: 1Lec. - 0 Tut. - 0 Lab., (1 cr.hr.)

Course Content

Knowledge of the importance of human rights and history
assets philosophical human rights and schools off
jurisprudence to consolidate those rights. The provisions
of international human rights agreements global, regional,
and international organizations based on the protection of|
those rights. The position of the Egyptian Constitution
human rights, legal protection at the local and
international levels, in addition to human rights in Islamic
law, international Sourcing of Human Rights (global and
regional) and national sources of human rights based
United Nations Agencies on the protection of human
rights, national human rights protection, presentation of

some denominations of human rights.

dsad) )by Qhal¥) Bsia dpaaly 48 el
D00n8 Ageldl) plaally Gl (3 saad dpduldl)
Gsial Aol @) HSal  Ggaall o
Clabiiall g A sall s ApaliY)y daddlad) s
st Cige Bsial) olli ddaa o daldl
Al Alaally (Glud¥) Gsis e 5 padll
S ALLYL (Jsally daddl Gugiadl e
A8l pall s el Ang il B lusY) (9 séa
(ApaliYls Aalladl) L) gsaad A sl
O 2238 Al Glas¥) B 8al Al gl jabadll
Gois Ales Lo Tyie saaidl adYl VIS
¢ Apbgll L) @gia dleay o QL)
(Y (§ sia (0l gla (amy (ya ye

2 sall

2010 A ) dagdll 2 M adY) Gsha GBS dana plias
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Course Code: BSEQ016

hguatih) 1S3alipl

Engineering Dynamics

Contact Hours: 2 Lec. - 2 Tut. - 0 Lab., (3 cr.hr.)

Course Content

284 (s giae

Kinematics of a particle: Kinematics of rectilinear and
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.

curvilinear  motion-motion  of

Experiments (Lab

1-Instant speed.

2-Acceleration on inclined surfaces.
3-Dynamic friction.

4-Kinetic energy.

5-Kinetics of rigid body(2" Newton's law)

A alls Apdadll A8 jall ISalaniS tareal) 1S3l
Dstaall) Zaplall ) glaallcild gaall - Jaie e
Q)\ﬂ);:\_a:u\jk.uy‘ )}\AAS‘ —(%JM‘} @.u\.a.d\
s

A all ilS (gslly Aaall) apual) S5GS
pladiily Aaie e Al 1Kol kil
(Badall-A) sy glall) ddidall ) slaall
Al o) s ELY 5 Jadll) aneal) 1S5GS
dhilad) 58l gl gl-daally Jadd) lase - 48l
B3l AE o8 faseddal) e

(Jare) )
Aballlde ull 55
AL mhau) e dlaall 56
Swaluall iyl 57
I CSNECUNE T
(S8 s O 58) amall K< 59
References

1. R.C Hibbeler “Engineering Mechanics Dynamics” 14th Edition, Prentice Hall, 2016.
2. J.L. Meriam “Static and Dynamic” 8th Ed, John Wiley, 2010.
3. F.B. Beer & E.R. Johnston “Vector Mechanics for Engineering” 10th Ed, Mcgraw Hill, 2017

Course Code: BSEQ17

dguatigl) plsasl

Engineering Chemistry

Contact Hours: 2 Lec. — 0 Tut. — 3 Lab., (3 cr.hr.)

Course Content

STATES of MATTER & GASEOUS STATE:
Factors affecting gas behavior. Gas laws; Ideal gas. Gas
mixtures. Real gas, intermolecular forces. Liquefaction
of gases.

COMBUSTION: Factors affecting combustion, excess
air, flue gas, air to fuel.

ELECTROCHEMISTRY and METALLIC
CORROSION: Galvanic cells, Daniel cell, cell
diagram and spontaneous redox reactions. Electrode
potential, hydrogen electrode, standard electrode
potentials and electrochemical series. Electrode
potential under non-standard conditions. Galvanic cell
applications, fuel cells.

CORROSION: Corrosion reactions - Atmospheric
corrosion and affecting parameters. High temperature
corrosion. Protection - Galvanic corrosion - Stress

284 ¢ giaa

ol e 5 yigall Jal gall -Ag jad) Aad) g salal) ) ghal
Gl la) o JUR Sladl - ol jladl il o8 el il
Ll 3 Al - syl g 3all (5 58 - Akl
o) el A - LY e 3 jisall Jal sall 1 3) jiaY)
sl ) ol sell A adlall e — i)

a5 Lalalall LAY : cpalaal) JSU g A gl g lsasl)
JI AN 5 5wV ele L g Aglall Ja lade Jlil
S5 Ceagrgll adal (o haill 3 ga AN
— bl aga U 5 Sl ALl a8l Uy
2585 LA 5 dlalal) LA cliyalas

5 sall Jal gall 5 (g gad) JSTEI) — JSU e s Jsta)
(Halall S — dag jpall 3 ) yal) cula ja A JSU -
Saale - KKl clalgay) il cuas JS
IS Lgia gl g (polaall yians delia

Al au&Y ks dagda - JSUY e 5 5l Jal sall
Ao — 2SS ) 8 U il Aalosdl — ST e
a0 il — (bl dapdn) JSY o )l Sy
JSUN e B85l 55k - o ol) A e

) - add — claagll —ae) gl elal) yue  slall
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corrosion - Passivity of metals. Factors affecting
corrosion — Oxide film Nature — corroding conductance
and effect of the pH - Protection against corrosion
techniques.

WATER: Hardness of water, types and units -
Measurement - Removal - Calculation. Boiler feed
water - scale and sludge formation - Boiler corrosion.
Drinking water, standards and treatment - Treating
saline water - Reverse osmosis.

POLLUTION: Sources of pollution — Types — control
— Dispersion - Economical control - Waste recovery.
CEMENT: Raw materials; cementing materials -
Manufacture cement - Chemical reactions - Setting and
hardening - Types of cement - regular Portland - sulfate
resisting - rapid hardening - white Portland - high
.alumina - oil-well cement - Decay of cement concrete
CERAMICS: Definition — properties — importance —
Manufacturing - Raw materials — types - structural clay
ceramic — Refractories - Special ceramic.
POLYMERS: Classification - Properties — Plastics —

Rubber - Conducting polymers - Polymer concrete.
Experiments (L ab)
1-Qualitative chemical analysis
2- Quantitative analysis

olae — cUMatl JST - D) 4u3as ol — olsall yuse
elall Aallee — Aallaall 5 4l Cilial gall - oyl
(=Sl (6 ) gan¥) Jazasall A8 - Ll

gl 8 Sl & glil) ) gl - gl paliaa 1 gl
AL shall alaall aladt iy o dall Ay )l el gl
) sl — L) Jall - el e el
Aeliia gl — Agiiawl) o) sl o Lo e
— SOlelal) - a3 ) gl aaiaaill 34 Hla - ey
gl — e WA ag el by Sl S
o Gian] - galad) G2 ) gall Cilan) i)
ol i WY1 (mr V) CiieuY) — al ol
Lia V) e i) — il <1

gt Ayl ASel ) o) ) oy ya3 zlaal gl
— Gasall - Gl — Al — alall — dlual )
ool @il jund) — il ) clidai — A& ) sal)
ST | P PR EG NN | E IO [P0 | P RPN [ PON [V |
Ll (8 andiial) clial yuud)

— S — e sl ) sy a1 el gl
Gl yad gl — ey WAL ia gall ol jadd ol - Lol dadl)
Al Al el A

(Jare) )

apac Ll 23 e ikl 1 AN Slas)) Jdadll -]
(S ) By sume i) ) sl oS 00 1 a8 o Qi) 2

3- Water analysis. sl Clus S ac) 5l 5 clall e sede 1 sbaall Jillas — 3

1- Zumdahl | Zumdahl “Chemistry” seventh edition,

2— Dieter Landolt, “Corrosion and Surface Chemistry of Metals”

References

Houghton Mifflin co. Boston, New York
USA 2007

EPEL Press, a Swiss

academic publisher distributed by CRC Press. First edition, printed in Italy, 2007
3- C.Parameswara Murthy, C.V. Agarwal & Andra Naidu, Textbook of Engineering

Chemistry, BSP,2006

4- Sunita Rattan, “Engineering Chemistry, with experiments” Katson, New Delhi, 2008

5- A.K. Bhargava, Engineering Materials, polymers,

Course Code: HUMO004

ceramics and composites, PHI Learning,
New Delhi, 2009

Topics in Energy, Water and Environment

Al g olsall g ABUaY) & e gu ga

Contact Hours: 2 Lec. — 0 Tut. -0 Lab., (2 cr.hr.)

Course Content

284l (s giaa

Interconnections between energy, environment and water with
Socio-hydrology and

respect to sustainable development.

anthropogenic impact on natural hydrological

Sustainable energy systems and energy security as a holistic tool.
economic

Societal development goals (industrialization,

olaall g il g A8ULY) 1y A8l e dadia
o) il - Al WY1 e ki
A dgouel alaill e ool ol
Aol all A8l g glate — A e ydall
glaBY) ) ghaill — aniaaill) e laiall

systems.
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development, increased welfare, etc.) and policies (emission
reductions, energy security, etc.) are discussed in terms of their
consequences for environment, energy and water demand.
Natural resource use and related impacts on environment,
energy, and water over the entire supply chain until final
consumption. Quantitative and qualitative indicators for
sustainability. Physical availability of water and energy
resources and how they can be localized, how the geographical
distribution originates, and how they can be developed to fulfil
societal needs. Infrastructure requirements and risks associated
with various systems. Political conflicts and the influence of]

policies on environment, water and energy systems.

60.
Canada.
61.
Transitional Countries. John Wiley & Sons Ltd, England.
62.
Systems. Volume 111

Gl s (&) L Aelaia e i —
Ol — L) (il ) e lainY)
) g olpally Lgidle 5 (A8l jolae
aadall el cilaladi ) — 46Ual)
slaall g Al (e S e 1aa il
Aol Al 5 4l el — A8
3_\5.\5‘5 48l bl_)Aﬂ w‘ JJLA.AJ\ —
Ay o hall Logay 3 55) lba o
— (e lda¥) clalia¥) kil W ) sk
(e Lo sl s Agatll Ll clalgal
<l g el jlcatll — A dasaal) A5
slsall 5 Al e A Sall bl

A dalail

References

Eccleston, H.C. 2000. Environmental Impact Statements. John Wiley & Sons, Inc.
Lee, N. and C. George (editors). 2000. Environmental Assessment in Developing and

Afgan N.H., Bogdan Z., Sustainable Development of Energy, Water and Environment

4 jhaY) Luawdil) o j 8all palad) (5 giaal)

<)yl padl g &l jlad) Aaiy GAUJ.\

Contents of Compulsory Engineering Courses

Levels 100 to 400

Course Code: BSE101 3 - Agmadigd) cilualy N3 —

Engineering Mathematics

Cr.h=[2 Lec. + 2 Tut. + 0 Lab.] 3Contact Hours:

Course Content:
Advanced Calculus: Power series solution of ODE —
Laplace transform (Basic definitions and theorems)

184 6 giaa

Vol Ja asiiall JalSill g Jualiill Qs
Jsne — Ay clliadl daladl dulealal)

Inverse Laplace transform — Applications of Laplace] sk — (43bhais daulull) adldy y3) (Y
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transform (solution of ODE - solution of integro-
differential equations - solution of system of ODE's) —
Solution of system of ODE’s by Eigenvalues and
Eigenvectors — Double and triple integrals (polar shapes —|
Engineering applications) — Vector function (vector,
curl — divergence —differential operator — gradient
Independence of — directional derivative) — Line integral
Surface integral — Gauss - Green's theorem — path

Stokes' theorem. — theorem

Adalal) Alalal) a¥alaal) Ja) 30Y Jsaa
Y abeall Apladll ool Ja - (Audaddl Lgalai
Jalsill - Al clgadiall 5 anlly Apalal) Alalal)
Cligls — Al JIKEY) — S, S
— ALY Bl deatall Jisall - dsaia
Sle dalall — (Ralasy) Alalal) @l il
Jalill - a4 ey bl JMEL — isa

S s A el Ayl e e

References

1. Advanced Engineering Mathematics, Erwin Kreyszig, John Wiley.
2. Engineering Mathematics, K.A. Stroud, Dexter J. Booth.

3. Engineering Mathematics, John Bird.

Course Code: BSE102

sl )

Physics-3

Contact Hours: 3 Cr.h =[2 Lec. + 1 Tut. + 2 Lab.]

Course Content

Wave and vibrations: Harmonic vibrations in
mechanical and electrical  systems,  Geometric
representation, Damped vibration, Forced Vibration,
Wave Motion, Types of waves, Wave equation and
Interference, Wave velocity, Standing waves, Velocity of
sound wave in fluids, Wave measurements Doppler
effect.

Electromagnetic waves and Optics: The nature of light
and the principles of ray optics, Reflection of light,
Refraction of light, Index of refraction, Image formation,
Mirrors, Lenses and its applications.

Experiments (Lab):

28 s giaa

(8 Adagund) 4880 Gl A ) 1) saY) g ) iaY)
— mdigll Leliiaty A 5eSl 5 ASilSaall Aalaiy)
S U VNCA N I T P - 1 FOVC SN (- L
badl — clagall glgl — dasadl 4 )
Cla gall — dasall de pu — Jalall — daa sdll
— sl A pall A sall Ao - A gl
bsd il — A sall claldll

s soall dala te guall 5 dpunlalina g S il gall
DL — g gall lKa A geal) AadY) T
&"_1173\)4” :%L.u\ﬁ E)M‘ ug;ﬁ — ¢}-bj\
Lkt 5 el 5

(Saxa) o)

1. Simple Harmonic Motion of a (Mass — Spring System). Al 4.8 gill 48 all ]
2. Transverse standing waves. A yriuall 48 8 gall il gall 2
3. Measurement of the wavelength of light using a il pan¥) o puall oa gall Jshall il 3
Diffraction Grating. el dgdaa
4. Index of Refraction of a Glass Prism. RPENENG PPN g WS g e}
5.  Wave Attenuation (Microwave). gy Sl Glase 5
6. Interference of Microwaves. Sla el Jalxi 6
References
1. John W. Jewett and Jr. Raymond A. Serway, “Physics for scientists and Engineers with
modern Physics”, oth edition, 2013.
2. David Halliday, Robert Resnick, Jearl Walker, "Fundamentals of Physics”, 10" Ed., 2014.
3. Hugh D. Young, Roger A. Freedman, “University physics”, 14" Ed., 2014.
Course Code: MDE101 (¥ quulall aladiady S3ilSiall s iMechanical Drawing with PC
Contact Hours: 3 Cr.h =[2 Lec. + 0 Tut. + 3 Lab.]
Course Contents oAl s gina
Introduction- Free hand sketch- Exercises in the‘ 285 )l 5 aanall anHll (S g S an )l - dadia
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assembly of mechanical units and working drawing] <lalss¥ls < jdadl =hull cuhds Gldle
Marking of surface finishes- Fits and tolerances rulers{ aw il sl — culall daul 5 araaill o datia
Generation of working and assembly 3D drawing-| 2ie awll — ¥l (SN 4wl — daal i
drawings - PC Laboratory tutorial using softwarg] sl gl aladiuly daal jall g jlaay) — ikl
packages. g
Reference
1. McGraw-Hill Education, Mechanical Drawing Board & CAD Techniques, Student
Edition, 2008, ISBN 0078796059, 9780078796050
2. Terry Wohlers, McGraw-Hill Education, Applying AutoCAD 2006, Student Edition,
McGraw-Hill Education, 2005, ISBN 0078738377, 9780078738371.

Course Code: MPE101 &) A Saalia 1- Thermodynamics-1
Cr.h=[2 Lec. + 2 Tut. + 0 Lab.] 3Contact Hours:
Course Content] 284l (6 gina

Basic fundamentals and definitions — First law off Sselinll ds¥) o) - Lpulal oy jlaiy Cipulad
thermodynamics — closed systems — energy equation] &) ALl A8al) Aslas - Aaleal) Aakaid) - 4y 51 sl
for closed systems — Energy equation for open systems| s <l Gaxdl - s giaal) Lalaidd 28Lal) Alalas -
— Steady and unsteady flow through open systems —| 33l pailas - da gl Lkl P& Ga il
Properties of pure substance — Reversible processes | - AsSae sl Slleall- 2uSall Gldaal) - 4830
Irreversible  processes —  Second law  off - SIS o - Alal Walnall SED o
thermodynamics — Carnot cycle — Heat engines and| — e Dwad - Lus 53 - 8ol 5 3] jall SIS ja
efficiency — Entropy — Entropy change — Properties off ¢Jlosl) csisall - Jladly sl bls (ailad
gas and vapor mixture — Enthalpy and internal energy DAl s Sl (e Adadal) 28 g (i)

of gas and vapor mixture

References:
1. Yunus and A. Michael, Thermodynamics An Engineering Approach, McGraw-Hill, Inc., New
York, 1994.
2. G.A. Van Wylen and R.E. Sonntage, Fundamentals of Classical Thermodynamics, 4ed,
Wiley, New York, 1994.
3. J. Moran and H.N. Shapiro, Fundamentals of Engineering Thermodynamics. Second
Edition. John Wiley & Sons, New York, 1992.

Course Code: HUM101
(refer to table no. 9)

Course Code: MDE102 Jgall Ausin g ale  Material Science and Engineering
Contact Hours: 3Cr.h =[2 Lec. + 2 Tut. + 1 Lab.]
Course Contents 284l (s giaa

Introduction to engineering materials - Atomic structure - ASslSualls 4l jdll al &lly S
Crystalline structure — Mechanical properties of materials - Jsalls clial juull s @l jad gl 5 < 8l
Equilibrium phase diagrams - Iron- carbon diagram - Ferrous| o/ 3¥) <labia - dlgally Al
and non—ferrous metals and alloys - Heat treatment of metals | <lalledl - SLiall - )b ) el

Polymers materials, Ceramics materials, and Composite A gl Al A a4 ) el
materials.
Experiments (Lab) (dex) ol
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materials
2. Microscopic examination of metals and alloys

1996.

John Wiley & Sons, Inc., 2007
3.  ASM Handbook, VVolumes from 1 to 21.

Methods of distinguishing among different engineering ) Lpaxy s dguaigl) ol sall Sndi 3Lk ]

i) 5 Cpalaall A sy Saall ol jlaaly) 2
J\JAM JAMJ
References

William F. Smith, “Principles of Material Science and Engineering”, McGraw Hill Inc.,

Callister, W.D. “Materials Science and Engineering, An Introduction”, Seventh edition,

Course Code: AUT111 1- LS jall Lin ol 9i<S Vehicle Technology — 1
Contact Hours: 2 Cr.h =[1 Lect. + 0 Tut. + 3 Lab]

Course Contents,

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)

2l s gin
L) Gl jaall daall 300 — G el Caiial
oaall Sl kgl - (Ll sV dely s Lol iyl
G 5l e shaie — (AS el o) a1 2N o) 3aY))
Jandl 43 e clgasi iy ClisSall (g ) Y1) S jaaly
2585l Al clashie — () Cy) cldial sa
deatiyis LSl (@) V) Ol o S jaa
)51 S jaally il e glaie — (Jaall 48 5k
Jely) Glashie — (Jasdl 48y 5k g clgasi s i sSal)
(Jand) 48y 5k 5 i i s b sSall el 551 S paally

Experiments (Lab): (Jexa) ol
1. Disassemble and assemble an internal combustion engine | e <ajailly & adll aandy da 1
(petrol and Diesel), and identify its parts by name BN

and shape Lo 5 48 il ¢l 3aY) aladl (uld 2

2. Measure the dimensions of the engine moving parts and i aly a3l s e blee Gl 3
sketch them 2l Ly s

3. Identify the lubrication system components and sketch ) als 2 Hla e Lleae Caeill 4
them L Lean 5

4. ldentify the cooling system components and sketch them i als asisl ol o Ulena Gl 5
5. Identify the petrol and Diesel fuel systems components b Lean

and sketch them

S Jdl sl e Glena ol 6

6. Identify an electronic ignition system components and S PPWEPPL SN

sketch them

References

1.  Anthony E. Schwaller, “MOTOR AUTOMOTIVE MECHANICS”, copyright © 1988.
BY DELMAR PUBLISHERS INC, Printed in the United States of America,
Published simultaneously in Canada, by Nelson Canada

2. M.J. Nunney, “Light and Heavy Vehicle Technology”, 4™ ed. Published by Elsevier

Ltd, 2007.

3. Diesel Engine Reference Book, “The theory of Compression ignition engines”, Part 1.
4. “Operator's Manual Maintenance and Engine”, © 2001 Volvo Trucks North America,

Inc., Greensboro, NC USA.

5. “Engine Principles”, Chonan Technical Service Training Center, KIA.
6. “MAN Fundamentals of commercial Vehicle Technology”, MAN Company, 1998.
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Course Code: BSE323 slaal) Statistics

Contact Hours: 3 Cr.h = [2 Lec. + 2 Tut. + 0 Lab.]

Course Content|
The role of statistics in engineering — descriptive
statistics - probability - discrete random variables and
probability distributions - continuous random variables
and probability distributions - joint probability,
distributions - random sampling and data description -
point estimation of parameters - statistical confidence
intervals for a single sample - building regression
models - tests of hypotheses for a single sample -
analyzing engineering experiments, and statistical

process control.

Al s siaa
- %&m)&\ cLa;\J\ — MJJ.@J\ ‘f cLA;\}(\ J}J

Aakailall A0 gdall ) el Y laiay!
A gdall i pmiall - AdlaaY) eyl
Gl hall - Adlda¥ Gl sl 3 el
) gdall liell aaad — Alatdl AdlaaY)
— il adll Gluall - Sl caag
e el — 33 ke dnal Ailany) A& ol yi
il — 5 e Aigad sz il L) - il

() Sl e 5 Faia s

References

1. Robert M. Bethea, R. Russell Rhinehart “Applied Engineering Statistics”,.1% Ed, ISBN-

13: 978-3540739197
2. Modern Engineering Statistics, Thomas P. Ryan.
3. Modern Engineering Statistics, Lawrence L. Lapin.

4. Engineering Statistics, Douglas C. Montgomery, George C. Runger, Norma F. Hubele.

Course Code: MPE103

1 - &l gall Wil

Fluid Mechanics-1

Lab.]3Tut. + 0 Cr.h=[2 Lec. + 3Contact Hours:

Course Content

284l (s giaa

Introduction — Fluid Principles— Fluid statics —Fundamentals
of fluid motion—Fluid kinematics—energy conservation; and
momentum conservation in integral formula —Conservation
equations applications (total energy line, hydraulic grade
line, flow measuring devices, force due to impact of jets) —
Dimensional analysis and similarity— Laminar & turbulent
flow— Laminar flow cases —Steady flow through conduits
(major and minor losses, pipe branching) in pipelines—
Friction coefficient and losses — Minor losses — Pipeline

Networks.

- ) Sl — @l sall (al s Aadie
A3l ALK dads ¥ oles — ) sall 1S5LaiS
Laaal) cValae e ciliadai — A< jall s
woSssuell Jlaniy) lad G 48kl Lad)
alabaal (e dadlil) 3 gall 3l (L 3 jeal
Gall — alally ol Jladl (G
At )l 81l ) 8 Lie) il
ASiay) Jalea — (b)) g & )

o sl CUlSLE — Adumaall N8) Al sl

References

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, 9th ed., 2009

Yunus A. Cengel, John M. Cimbala, Fluid mechanics: fundamentals and applications, 1st
ed.,(McGraw-Hill series in mechanical engineering),2006.

Course Code: AUT112

2 - «bs ) La gl i<SVehicle Technology -2

Contact Hours:3 Cr.h = [2 Lect. + 0 Tut. + 3 Lab]

Course Contents|

284 (s giae

-34-

2021-2020 o) sts Aaals — Ay ylaally Aunigh IS — il jadl 5 ol bl dnia mdli 1 Capa



Faculty of Engineering — Mataria

HELWAN

AL

UNIVERSITY

Faculty of Engineering — Mataria
Automotive and tractors Engineering Program

Bl

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

ol — (D) 4y 5k 5 S 5ill) ASISEAY) (gl 58l
— (sl A pais S ) o el Jsnas (Sl s suell
Baae ) — (il 5 S 5l A sl (s ) Balia
Al (il de sane s 4S pall JB ) slae — Gla Sl
Al il sy A8 jal) Ji cDla s — (sl 5 S 5l
— (il 5 S il Sl 53 G5 ) Bpalina —
Sl CVT el il il eyl Bl
Lol il (Ao oyl g da giall gl jlaY) — (a5
&) 5N1) bl e shaia — Lgale (i yil) e
Sl ) 5Y1) A il il sl — (S Al
Sl 5 ) 51 Jmal ) il sl — (il

Geometry) - Brake Systems (types, components, (il & i
operation).
Experiments (L.ab) (Soxa) )

4. Identify and measure the dimensions of ASdsouay ASKS) el @ o) Lubd; caadl ]

different types of clutches and torque Lo lgam g aall &Y gmag
converters components with free hand 4l (auddll Bas 55 (550 (us )5 Bsdia S iy eld D
drawing las sl a3gd (5 sl o I

CV 4l e 48 al) Jii Glas g e Ulee (o il 3
‘ ~Joints

fo S Y1 e sl s Glin e Llane 53l 4
435 58] (5 5l s 5l

el Suail) cld cle ) Gaalia e Ulara <oyl 5
<Y sl sl CVT

Gabel) e shaia 5 L gial) 5 ol Jay) e Llens il 6
c\)'.;m L“g}A...\S\ e.u:‘)n &

Clashie dee dihs clife Slo Ll Cipdl 7
il 5 45l

5. Disassemble and assemble of manual gearbox
and differential and sketch them

6. Identify the CV joints components and sketch
them

7. Identify the automatic gearbox components

and sketch them

Identify the CVT components and sketch them

9. Identify the tires, wheels and suspension

systems components and sketch them

Identify the steering and brake systems

components and sketch them

o

10.

References
1. Jack Erjavec, Automotive Technology: A Systems Approach, 5th edition, 2010,
Delmar, Cengage Learning.
2. James D. Halderman, Automotive Technology: Principles, Diagnosis, and Service, 4th
edition, 2012, Prentice Hall.
3. M.J. Nunney, Light and Heavy Vehicle Technology, 4thedition, 2007, Elsevier.

Course Code: HUM12x @A) aaFlective -1

(refer to table no. 10)

Course Code: MDE104 aligal JiaiStress Analysis

Contact Hours: 3Cr.h =[2 Lec. + 2 Tut. + 0 Lab.]

Course Contents 2084l s giaa

Introduction, Force analysis — vectorial approach, Tensilg slea) «lgaiall 45,k — (5l (ilat dasie
and compressive, stresses in mechanical components,| sl ASESl aliall (& aaally sl
Bending and torsional stress, Hook’s law, Mohr’s circle,| <lbikai ¢ s syl clsn o5i8 ¢ My sy
Theories of elastic failure, Thin and thick walled pressure| ¢« sl iSuaus 438 ) Laaall dae ol «SlgV)
vessels, Deflection of straight Euler’s beams, Energy| & Weladiulg a8all 44 jla il jusSll il el
method in analysis of beam’s, deflection Castigliano’s Aviaid) G el el oS plindl Jalas
method, Curved Beams.

References
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1- Alexander Blake, Practical Stress Analysis in Engineering Design, Second Edition, CRC

Press, 1989, ISBN 082478152X, 9780824781521.

2- T.H.G. Megson, Structural and Stress Analysis, Elsevier, 2014, 1ISBN 0080999379,

9780080999371.

3- Beer F. P., etal, MECHANICS OF MATERIALS, McGraw-Hill, USA, 2002.

Course Code: HUM104

Course Code: HUM105

Course Code: ICT201

(refer to table no. 9)

(refer to table no. 9)

¢ JadaiNumerical Analysis

Contact Hours: 3 Cr.h =[2 Lec. + 0 Tut. +3 Lab.]

Course Content
Solution of Equations by Iteration - Linear Systems: (st
Gauss  Elimination;  LU-Factorization;
Inversion; Solution by Iteration —

Al s siaa

— aghdl) chla ghaiall — 4y SEIL Y alaadl) da
Matrix]| — dwsSadl Gligadl — LU Olalee — adall
Numeric — il ‘;'\;AAX\} cu il — (gaaall Jualadl 5 Jalsill

Integration and Differentiation — Interpolation and dJa Gk — ca) a cild ghims Jilus — Canill julas
curve fitting - Conditioning Norms - Matrix 4steaud) Gkl — JA5¥) da jall dbalall @yl

Eigenvalue Problems - Methods for First-Order
ODEs - Methods for Elliptic PDEs.

1.
2014

A el Adealal Calaadl Jal

References

Gilat and Subramaniam, “Numerical methods for engineers and scientists”, 3" ed.,

2. Chapra and Canale, “Numerical methods for engineers”, 6th edition, 2010

3. Burden and Faires, “Numerical analysis”, 9" edition, 2011

4. Cheney and Kincaid,“Numerical mathematics and computing”, 6™ edition, 2008
5. Jaan Kiusalaas, “Numerical methods in engineering with python 37, 2013

Course Code: MPE201

Course Content

Heat transfer by Conduction: The Heat Diffusion Equation,
Boundary and Initial Conditions, The Plane Wall, Radial
Systems. thermal resistance networks; thermal insulation;
overall heat transfer coefficient, Conduction with Thermal
Energy Generation, Heat Transfer from Extended Surfaces
(fins)

Two-Dimensional, Steady-State Conduction: Alternative
Approaches, The Method of Variables Separation, The
Conduction Shape Factor and the Dimensionless
Conduction Heat Rate, The Graphical Method, Shape
factor with thermal circuits. Transient conduction heat
transfer: one-dimensional conduction with convective
boundaries; conductors with internal energy generation and
dissipation; heat treatment and cooling; Fourier and Biot
numbers.

1- 3l Jail) 1 - Heat Transfer
Contact Hours:

3Cr.h=[2Lec. +0 Tut. +3 Lab.]
284 6 giaa

3yl Sl Aalas sdaea il 3 ) jal) il
Dl all A AW g A sl cagy Dl
) pall e glaal) g il il (s sl
— S5 Al Ol Jalas — sl J )
JE) — 51 ga 48U a S 5illy 5l sl i
(—aile ) saiaall has¥l a5 ) yall

— Jallaakad) ol sl Al Joea 5l
Jal Jale aladial — el i) Jrais Jall
- ol dal gy sk - gl dia sl
Aol all il sall ae JSEN Jale aladiiu

G Jraa sl bl Jea sl s ) yall Jlam)
SYTB) 5 SN | g SPEN| R PLEENp SPNCEEN [ JCWE R |
Aallaal) €0 o Aol A8l Al gy ¢ la gall
Biot-Fourier i ¢yl 55 ) yally
(@J\A}\ )Lumﬂ) 6‘)“5“ dAAle a)\);.‘\ Al
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Forced convection heat transfer- external flow. | -( 31 jlesall) (5 il Jaadly 3 ) jad) Juam)
Forced convection heat transfer - internal flow | 3 -l Juai - 5 ) ) JLESH (puas 3 -da

Heat transfer enhancement. Free convection sl Jaally
Case Study: Performance of Solar Air Heater
Experiments (lab) (Saxe) )

=

2. Experiment to evaluate single phase heat transfer
coefficient (free, forced)

Experiment to evaluate thermal conductivity of materials

AN sall 4yl pall Aloa sl s ]
alal gl Jaally sl el Jas Jalae puiii 2
(gomilly all) skl

References

3. Yunus A. Cengel, Heat Transfer — A Practical Approach” International. 3 Ed. New York:

McGraw-Hill, 2003

4. Frank P. Incropera and D. P. Dewitt, “ Fundamental of heat and mass transfer” 7 " ED.

JOHN WILEY & SONS, 2011

Course Code: AUT231

<l sall ¢1aiVehicle Performance

Contact Hours: 3 Cr. h=[2 Lect. + 1Tut + 2 Lab]

Course Content

Mechanics of pneumatic tires (construction, tire forces
and moments, rolling resistance, tractive effort and
longitudinal slip, braking and longitudinal skid)- wheel
alignment - vehicle resistances - power plant and
transmission characteristics- tractive effort]
characteristics - maximum speed — gradeability -
acceleration performance — Fuel economy of internal
combustion engines — calculation of wvehicle fuel
economy - braking performance of two-axle vehicles —
braking performance of multi-axle vehicles- vehicle
stability during braking - Course mini projects -

vehicle performance standards

Experiments (Lab)
Wheel alignment testing
Traction performance testing
Brake performance testing
Fuel consumption tests

2 A ¢ giaa
S ill) Lo gradl) o sgl) il il HLlaY) LSailSaa
ualliad cc);.\_'m i glia c(aj)':d‘} 4l c‘;L\LAX\
— (daadl s dle Al Gailoaddl ¢ pall aga
a8l ad o5 Chlas g — LS el e dad) gl cila 5laall
528l J8 Glaa 5 (ailliad § LS jall A deadil)
e sl a8l ol aga (ailaad -
— Juaadl) Gailiad — @l jasidl 3 gaa — (5 il
AR G A S a8 368 gl @Dl
le il ailaddl — LSyl 80 58 gl @Dl
IS el Al il aladl) — () e IS AS 5l
QL\\_\SJAM J\)si_u\ _(BJ}_L:E.AM 4\_\_.1) J}M\ RN SV
1Y Al lia gall e oyl Joal i) oL

LS yall

(Aal) iliua) gall LB g (5 o) dalarall sl
Jaadl Ll @l jlaal 1

BENURFENGIHIREY 2

Sl dll el @l sl 3

258 1) il ol jlial 4

References

1. Wong, J. Y., "Theory of Ground Vehicles", Wiley, USA 2011.

2. Mehrdad Ehsani, et all, “Modern Electric, Hybrid Electric, and Fuel Cell Vehicles:
Fundamental, Theory and Design”, CRC Press, Boca Raton, London, New York, 2005.

3. Artamonov M. D., Ilarionov V. A. and Morin M. M., “Motor Vehicles”, MIR Publisher
NOSCOW, 1976.

4. Artamonov M. D., llarionov V.A. and Morin M.M., “MOTOR VEHICLES:

Fundamentas and design”, MIR Publisher MOSCOW, 1970.

Course Code: AFT001 ol 3l Practical Training
Contact Hours: 1 Cr.h = [0 Lec. + 0 Tut. + 3 Lab.]

Course Content| LA s giaa

This course aims to conduct at least 4 weeks off <l dl i J&Y) o sl 4 saal (Ol Gy
Practical training under academic supervision to| < ¥ aka (38, COUall 4yl Gl jleall ad )1 lue
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increase the technical skills of the students. A training
plan should be prepared by the staff member
supervising the training course and should be
accepted before the execution of the training. The
training course is done within the summer months.
The training should focus on hand skills improvement
and scientific practice that is related to engineering
field. The practical training is assessed by the end of
the training period by a committee that represents the
scientific department. Achievement result is added to

aedll (e Baainey (oanlSY) Coydall dal sy aae
DA il iy gl ) el 4l il alal
K ol A Al 50 o) amy Ldpall 3 3laY)
oy Al Apdl @l el e Rl s
Aleadl LAY ol jal < leas L ad s dglendl)
ol ol 2 g Ul Cwigl) Ganadilly ddas jall
s olemy I ol Jeadll JMA oSl
o) A elimel e dadde dal JA e )
) dais 065 alldall ) 48 ) dais 8 il

the next year student grades. Gl sl zals
References
1. The practical field training handbook of the academic department.

Course Code: EPE201

4 ¢S 4wriaElectrical Engineering

Contact Hours: 3Cr.h =[2 Lec. + 2 Tut. + 0 Lab.]

Course Content

Constant and variable voltage sources — series, parallel and
Sequential circuits — Circuit analysis of the constant voltage
sources — loops currents — nodes voltages — Basic network
theorems — Star delta transformation — capacitors and
inductors — AC sinusoidal current — pharos diagram -
Analysis of alternating current circuits — Complex power
calculations — resonance circuits — magnetic circuits —
Coulomb’s law — electric field intensity — Gauss’s law —
Poisson’s equation — Laplace equation — Ampere’s law.

2 A ¢ giaa

Sl — pddly Gl sl 38 olas
G s dias — il o315, 5
— agall G bl — Ll i g0 — Culll gl
~ il Ul Y e - clSaall A ks
Jalat — aa yiall agadl s — clalall § enleisall
s — soaEl bl — 20 el Gl ) o
— sl 5l — Al il 52 — Gl 3
OV ara — el 0l — o 5eSH Jlal 30
sl o5 — OLY

References

1. William H. Roadstrum, Dan H. Wolaver , Electrical Engineering for All Engineers, 2nd

Edition, ISBN: 9780471510437

2. Ralph J. Smith, Richard C. Dorf, Circuits, Devices and Systems: A First Course in
Electrical Engineering, 5th Edition, ISBN: 978-0-471-83944-6

Course Code: MPE204

4waia clulBEngineering Measurements

Contact Hours: 3Cr.h =[2 Lec. + 0 Tut. + 3 Lab.]

Course Content
Operating performance of measurement device
Measurement system element — Fixed and variable errors —
Measuring error treatment — Digital measuring technique —
Force measurement-Torque measurement — Pressure
measurement: manometers— Dynamic device for pressure
measurements — Electric device for pressure measurements
— Flow measurement device: orifice; nozzle; venture;
rotating turbine and rotameter — Velocity measurement:
pitot tube - Hot wire - Laser—Angular velocity measurement
—temperature measurement: Thermometer; bimetal sensor—
Variable resistances— Semiconductors ~ Thermocouples—
Radiometer —Measurement of gas exhaust components—

A 5 gina
pdai paieo bl Gleal el ey
aa (ld 3omiey Al elaal —(ulal
kB -5 gl (i el ) (il 4085 - lal)
e - e sl daraall (- )sall 6 3
okl (LeS Sl bl Guldl ( Saalin
R R N e
Ao puall (ald - yiaalip )y Gl ) 5ill 4y ) 5al)
SR RS EEUN T | MY P
Olome 8ol all da )y - bl (5l ) Ae
Gloglia - Gaeall S mdiiee 3 sl
Glagadall - ESlasall ol - 5 paia
CliSe b - gladl) (ulia - &)l jall
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Sensors — Analysis of exhaust gas. \
Experiments (Lab)
1. Temperature sensor test bench
2. Pressure sensor test bench.
3. Flow meter sensors test bench.

pdadl Sl st - Gilise - Sladl asladl
(dexa) ol

3)\);1\ 3;).3 Slalas )\.\3;\ g 2
bl Glulbes jUWAl 308y 3
Lol Yase lubus Hlidl 3aa g 4
References

1. Beckwith T.G., Buck, N.L., and Marangoni, R.D.; Mechanical Measurements. 6™ Ed,

John Wiley and Sons, Inc., 2007.
Ed., John Wiley and Sons, Inc., 2005.

CRC Press LLC.

) el

R.S. Figliola and D.S. Beasley; Theory and Design for Mechanical Measurements. 4th

Webster, J. G. (1999). Measurement Instrumentation and Sensors Handbook. Washington:

Kinematics and Dynamics of Machinery Course code: MDE201

Contact Hours: 3 Cr.h =[2 Lec. + 2 Tut. + 0 Lab]

Course Content]

Degrees of freedom, in 2D and 3D mechanisms, Mechanism
kinematics, Vector approach of mechanism kinematics,
Motion, displacement, velocity, acceleration, and jerk.
Geometric representation of motion. Mechanism analysis,
Four-bar-mechanisms, crank-piston mechanism, crank, cams
and followers, Introduction to systems concepts. Modelling off
lumped elements and systems. Solution methods for transient
and steady-state behavior. Design and synthesis off
mechanical networks.

Al s giaa

AN, Al VY A Aall Gl
eatdl Jall YY) S o)
Jaiall dlaall dal ¥y A< Al ey
Lelyy Al WY Jidad A4S all gl
@3 al asele 4 eSall AT ¢ palial)
Cliinie Yalea g5l dganl 515 L)
SSaaiall il Ealsl)
dilas ASalinY) gl Jiad clislall
ASaalil) (s 3l

References

e dadia

1. Charles E. Wilson, J. Peter Sadler , Kinematics and Dynamics of Machinery: Pearson
New International Edition, Pearson Education Limited, 2013, ISBN 1292056010,

9781292056012.

2. Samuel Molian, Mechanism Design: The Practical Kinematics and Dynamics of
Machinery, Elsevier Science, 1997, ISBN 0080422640, 9780080422640.

Course Code: MDE202 Sl asanaill

Mechanical Design

Contact Hours: 3Cr.h =[2 Lec. + 2 Tut. + 0 Lab.]

Course Content
Introduction to design and design procedure — material
selection and factor of safety — codes and standards —|
loading modes and stresses — failure theories — Design
of joints (threaded, keys, pins, welding, interference
fitting, riveting) — design of power screws — design off
fly wheels and couplings — brakes design- bearings
design and selection, Gears design — shafts and axles
belts and chains design — Mechanical springs — design

oAl ¢ giaa

J\_j.'\';\ 4\_\5,.\57 (::m..aﬂ\ tll\;\);b (‘é““ﬂ‘ Lf PR
D PO | I PO P ORI DAY I P PORPRCR N BN
Sl cily e A i) cilalga¥l s Jaall
i saac] apanal — Cla gl asaai — Sl Suall
—um\ji\}uug\wj—@})u‘z‘)u‘
— Jaeadll sl S HLiad 5 i — Jal il aanad
s’ - slaall 5 83ae Y aaaai — (g il maanal
— Sl S apaali — sl s sl

design. Course mini projects by solving reall — < jbew) dnded clinhd aenall )y Cile g ydia
applications (automotive — Equipment). (Sl
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References
1. Budynass, R. G. and Nisbet, J. K., 2015, “Shigley’s Mechanical Engineering Design”,
McGraw-Hill Education.
2. Lukin, P, Gasparyants, G. and Rodionov, V., 1989, “Automobile Chassis, Design and
Calculations”, Mir Publishers, Moscow.
3. Other references are chosen in accordance with the opinion of the subject’s lecturer.

Course Code: AUT252 4y sl &ilsss  Traction and Soil Mechanics
Contact Hours: 3Cr. h =[2 Lect. + 1Tut + 2 Lab]
Course Content oAl giaa

The main objectives of Traction and Soil Mechanics wiwasi- Ljilly all Kl 4ul )y Gl
studies — Characterization of Soils — Soil physical and —4 il 4SSl 5 Lnpdall (ailiadl) — 4 5
mechanical properties — Vehicles' Off-Road Mobility] =l ,Y! e <l all ehaf a5 il o laadll
Parameters — Stress Distribution in the Terrain under Tire] < WY Juaal cand 45 51 e dea¥) ao 55—
and Track Loads — Traction and motion resistance forces| — 48 all dasaall a4l jall 58 — ksl
— Slip of traction elements — Traction efficiency- s aud - 2l 3l - all Ay GY )

Evaluation of the Off-road Vehicles Mobility - _all sselud)l Bl — ol ¥ e <l

Detachable Traction Aids for Off-road Vehicles. Boe sl @kl e s all
Experiments (Lab): (Sax) )
1.  Test one: Soil grain size analysis @l @l didas i JSY LY .1
2. Test two: measuring of soil compaction Gl el
characteristics () el pallas (uld  JAI sy 2
3. Test three: measuring of soil shear strength 4l
4. Test four: measuring of soil cone penetration =il 4 yill da glae (uld Gl LaaY) 3
resistance G 4l daglde (Wl el N LY 4
5. Test five: measuring of tire foot print area Jalaill Lo 5 A aladiuly
o DY) Geadl Aalie il cudAl) JLEsY) 5
oyl
References
1. Wong, J. Y. “Theory of Ground Vehicle”, Third Edition, 2001, John Wiley & Sons,

Inc.
2. Wong, J. Y., Fattah, E.A and Skiadas, N. “Vehicle Traction Mechanics”, Elsevier,
Amestrdam,1984.
3. LESLIE, L. K. and EDWARD, A. N. “Soil Mechanics for Off-Road Vehicle
Engineering”, ISBN 0-87849-020-5, First Edition 1978, Trans Tech Publications, Printed

in Germany.
Course Code: HUM22x ) ) A«Course Name: Elective -2
(refer to table no. 10)
Course Code: AUT213 & asaiAutomatic Control

Contact Hours: 3 Cr.h = [2 Lect. + 2 Tut. + 0 Lab.]
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Course Content

Introduction to control systems, physical systems
modelling, Laplace transform, block and signal
flow diagrams, transfer functions and state-space
presentations, transient and steady state time
response, frequency response analysis, relative
and absolute stability analysis, Compensators
analysis and design (root locus, lead, lag, lead-
lag), Process (on/off) control, PID controller,
design, control systems design using pole-
placement method.

‘ 284l ¢ giaa

Ghahadill e su )l daaill daded caSadll Aokl deaie
Clashiall ozl ) JiadllSadll ali Qe ddlisal)
S oiodall LYl - e Aalal)l clsatal 5 dumdl gl
Gl ghaiall Aladn) — Je il sl 8 Gleghaiall 3 Eil)
Gllaall 5 antl) i) — AadaslY) ) ) - gaa il )
Jaall 48l alasiuly) @l gall mpaal 5 Jalad — alaill
A e aSaill ¢ (LAl sl jalic -l uaigl)
el 5 okl LAl 55 aSaidl) sl ¢ i gl 5 il
.pole-placement ksl

References

1. Norman S. Nise, “Control System Engineering”, Wiley, 7" Edition, 2015.
2. Farid Golnaraghi, Benjamin C. Kuo, “Automatic Control Systems”, 9" Ed, Wiley, 2010
3. Katsuhiko Ogata, “Modern Control Engineering”, 5"Edition, Prentice Hall, 2010.

iyl g ASY) dusaia Electronic Engineering
Contact Hours: 3Cr.h =[2 Lec. + 0 Tut. + 3 Lab]

Course Contentl 284l (s giae
Electronic materials: Conductors, Semiconductor, and Insulators - °&3 5 3x0eSV  CBlasall
Semiconducting material characteristics - PN junction diodes| - ‘f.;‘)é” J3 J"",;Qmﬁ"}%‘
characteristics, circuits and typical applications (Rectifiers, g - Cj:"d \ °hj:‘udm
Regulators and Clipping.....etc.) — Types of signals for electronic ;\jﬁg\)m) );i:: J: ) i@\:h
circuits — Transistors: Characteristics, types, Circuits and modes of]

) _ ‘ 3 ! OT Al saena - Lebidatg 43 5 yiSTY)
operation — Typical transistor applications — Analog circuits design il sall asewai - Lgilipdai s 48l

Course Code: ECE202

and applications — Digital integrated circuits design and applications. Llinkai 5 4.4 )
Experiments ‘ (Jare) )
1. Basic analog circuits. Al ALl ) sall 1
2. Operation amplifiers application circuits. Leeadiul 5 agall Gl HSe claplad e 2
3. Basic digital circuits Al el plall 3
4, A/D and D/A converter circuit A/D - D/IA dissill s 4
References
1. 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 ISBN 13:
9780070260955.
4. Thomes L. Floyd, “Electronic Devices”, Pearson Education, 9™ Edition, 2011.

Course Code: HUM201
)9 (refer to table no.
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Course Code: AUT 351

Introduction to off-road vehicles — Characteristics of
tractors engines— Kinematics and dynamics of wheel and
tracks — Dynamics performance of wheeled tractor—
Longitudinal and lateral stability of the tractors—Steering
of tracked vehicles.

Experiments
test One: Determination of location of tractor center of

1.

2.

=

Bagaa uad) 3kl @l £1IOFf-Road Vehicles Performance

Contact Hours:
Course Content

3Cr.hrs.=[2 Lect. + 2 Tut.+ 0 Lab.]
284l 6 gina

gravity
test two: Determination of coefficient of tire rolling
resistance

Inc.

New York, Fourth Edition, 1989.

quarterly periodical, U.K, 1980-2006.

Course Code: AUT342

—eal Y e sl alSpe e dadie

CE AR <l all

Sl el = il Alaall Kadling

ol s Akl )Y — dasll 53 ) el

A ld LS pall A aa gl - i sl

(Jare) )il

J8 S e Oe aaad cdsY) ey ]

Dl

zoaY Aadie Jalee a8 LaaY) 2
<l

References

Wong, J. Y. “Theory of Ground Vehicle”, Third Edition, 2001, John Wiley & Sons,
John, B. Liljdahl and et al., “Tractors and Their Power Units”, Van Nostrand Reinhold,

Brian Bell, “Farm Machinery”, Farming Press Books, 1996.
International Society for Terrain Vehicle Systems, “Journal of Terramehanics”,

Automotive Electrical and Electronic Systems

) Jpmally A9 S g Ay Sl AaadY)

Contact Hours: 3 Cr. h =[2 Lect. + 0 Tut. + 3 Lab.]

Course Content
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

‘ ‘ 284 ¢ giaa
oyl DY) ) A5 il b dedia
Sl calakda Ol Ssa)ll @YY

dpamalall Galia )l Gl Uy sl Ul (Al S
Gl s ol el pailiad s i) dgel i)
bl (ol Gua e Canalll dy el
facad) cljadl (Jal e lalde) daaadl)
(laa sall cac) il 5 gal) aliie agilll e lalaic)
dashio (B bl ol dashaid Aaall @l ) shall
@) palbiad Sl @) Y1) AS el b
Jued¥) Glashiie (RS all (sald Apaall ) skl
Judy) dabail ol paibad S 501 gl 5Y0)
(Judy) e ghaial Aaal) el laill i g Iy
gls¥) selayl (Al ol gyl Jae )
selial A )l selial) iy yeSl Lgillaladag
Aadnil (Al Aflesl) A Belia) ol dpilal)
e Al sell Jilagll 5 ccilalisall cagaiill A1) LeY)
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Area Network CAN, Local Interconnected Network| «CAN) <llall J& saaie Slasll (38 )

LIN). (LIN
Experiments (Lab):
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
References
1. Tom Denton, “ Automobile Electrical and Electronic Systems”, Fifth Edition ,2015.
2. Bechhold “Understanding Automotive Electronics”, SAE, 1998.
3. J udge A.W “Modern Electrical Equipment of Automobiles”, Chapman & Hall, London.
4. Kholi.P.L “Automotive Electrical Equipment”, Tata McGraw-Hill Co., Ltd., New Delhi.
5. MehrdadEhsani, etl, “Modern Electric, Hybrid Electric, and Fuel Cell Vehicls”,CRC Press,

Boca Raton, London, New York, 2005.

Course Code: MDE301

&Y\ aalad) Bas Luvay azanail)

Computer Aided Design

Contact Hours: 3Cr.h=[2 Lec + 0 Tut. + 3 Lab.]

Course Content
Introduction to basic concepts of computer-aided design
(CAD) as applied to mechanical engineering design
problems — Computer aided drafting in 2D and 3D
(parametric and solid modelling) using available CAD

284l (s giaa
Q\s:ukﬁ L;A c__u.u\aj\ 3ac Loy ?.%“"ﬂ\ ‘_g FIRYIN
2D abas¥) Gl sl - Al duxigl)
Ly LW ARy 3D ) D

AUTOCAD,  #alidl el slasiol,

software  packages (AUTOCAD, SOLIDWORKS, -(SOLIDWORKS, CATIA... etc.)
CATIA... etc.) - Modelling and simulation of mechanical,| =SSl Gloshial - 5lSaas  dade
hydraulic and thermal systems using @l el Aloally 4K, ned

MATLAB/SIMULINK software. Introduction to the finite
element method (FEM) with applications to simple
practical problems. Introduction to optimum design off
mechanical components and systems using CAD with

applications to simple practical problems.
Experiments (Lab)

Course mini Project (1): Computer aided
drafting in 2D and 3D for mechanical parts and
systems.
Course mini Project (2): Computer aided
modelling and simulation for mechanical,
thermal and hydraulics systems.
Course mini Project (3): CAD using FEM or
optimum design applied to simple mechanical
elements and systems.

plaaiul 4 daie MATLAB/SIMULINK
Sl il 8 saaad) jualiall 44 5k
b (o dadia — Aapusy ABial 3 Lkt 4S5
LSSl il shaiall g ¢ a0 (i) avenal

Ay Alial 8 Leinlai A4S
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oA s A Glaay ol el el s8laag

Ay e
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References
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1. Anupam Saxena and Birendra Sahay (2005), “Computer Aided Engineering Design”,
Anamaya Publishers, New Delhi, India.

2. Narayan, K. Lalit (2008). Computer Aided Design and Manufacturing. New Delhi:
Prentice Hall of India.

3. www.SolidWorks.com
Course Code: EPE301 A sl Ny Electric Machines
Contact Hours: 3 Cr.h = [2 Lec. + 2 Tut. + 0 Lab.]
Course Content oAl (o giaa

Types of electric machines — direct current machines| = YT — el JLall ST — 4y 5l YY) g5l

— multi-phase alternative current system — electric=Yssall — 4 s¥) saxie 33 jiall Jlll T — 23 i)

transformers — Induction machine — synchronizing[=¥s>ll — aclall 3T — o sl Caall YT — 2y ye <)

machine —converters- small power engines — electriges ekl — Lasiidd 5 8 IS e — saial) il

distribution systems — cables and their properties —aesll dakail — Lgual 53 5 LS — 4y 5 dilLal
electric machine safety — electric transformers safety |26 <Y Gl

References
1. Electric Machines: Theory, Operating Applications, & Controls, Charles I. Hubert, 2" Ed,
2001
2. Electric Machines, Drives and Power Systems, Theodore Wildi, 2005.

Course Code: HUM301
)9 (refer to table no.

Course Code: MDE31x s ) 8Course Name: Elective -3
(refer to table no. 29)

Course Code: AUT313 il il Field Training
Prerequisites: Six Semesters (Equivalent to 108 Cr.hr)
[0 Lect. + 0 Tut. + 6 Lab.]=Contact Hours: 1 Cr.h
Course Content 284l s giaa
Students should spend at least 6 weeks in the field] 2§ 8 J3Y) e aulul 6 32al Lilase Ly pxi Ul oy
training at governmental or private firms or auto] Jexi illy Zalal) i G Sall daadll S) e ) ailiad)
service centers after completing at least four| el 4wl )y e olgi¥) 3y dlldy Gaaddll Jlae b
semesters. Pre-requirements for this training is the| < ie 4wl s GOl e caagy J8Y) e daul 3 J gesd
completion of the automotive technology courses.| 4le & .cuoxll ot llaie &l jlndl L gl i3
At the end of this period, the students must submit] <Al Je (g giag o8 AU Q) a8 il
a report describing the experience gained in the| i sl alef daaii aiyy cusail e dadSall @ leall
training and present this report in front of a e N Al da 0 Glad G e el andll (g
committee which grades the entire activity| Al o il Al A8 ) a8 et g alldal)

Course Code: AUT 334 Vehicle Dynamics — «bs yall Lualisa
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Contact Hours: 3 Cr. h =[2 Lect. + 2 Tut. + 0 Lab. ]
Course Content|

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.

[HEN

. Rajesh Rajamani, Vehicle Dynamics and Control
New York, USA, 2006

1992,
Media, New York, USA, 2008.
-Part 1: General requirements, 1SO 2631-1:1997.

NOSCOW, 1976.

x1Course Code: AUT3

Course Code: HUM302

Course Code: HUM303

Course Code: MPE304

Contact Hours: 3Cr.h =[2 Lec. + 2 Tut. + 0 Lab.]

Course Content
The aim of this course is to introduce the fundamentals
of air-fuel cycles, actual cycles of ICEs, and different
properties of the engines' fuels, different methods used

Internal Combustion Engines

AL s siaa
paibadll) L grcadl o sell culd @l Y S8
ddig) patliadll — (@SN palliad dulall
Saelinall 5 Sl ) ELY) - das sl A sk
A il 5 il ailadll — COEN) 5 Can 3 A
Botieall Alaiu¥l — Cpheaadl @ld Gls )
caibad @l Hlia) — s gl 40 5 dai Sl
- JEY) ) il gailas - A
LS jall A gLl allad — alaiYI )Y
O Aadie - (3 shtall 4gad) slaall Baaaia
— Gl S palbas - Gilaill Gl shie
— (ISO 2631) <)) yiadd 4kl Alaiuy)
) ailiad 5 430 sdall <l ) aY) 8 dadia

3 hall 3 sal

References

. J. Y. Wong, Theory of Ground Vehicles, John Wiley & Sons, Canada, 3rd Edition, 2001.
, Springer Science & Business Media.

T. D. Gillespie, “Fundamentals of Vehicle Dynamics”, Society of Automotive Engineers,
Reza N. Jazar, Vehicle Dynamics: Theory and Application, Springer Science Business
Mechanical vibration and shock - Evaluation of human exposure to whole-body vibration

Artamonov M. D., Ilarionov V. A. and Morin M. M., “Motor Vehicles”, MIR Publisher

¢ 88 ) 8Course Name: Elective -4

(refer to table no. 29)

(refer to table no. 11)

(refer to table no. 11)
AR ) Rad) @ils

28 ¢ giaa
850 by Qlall iy pas ) (s sl Caagy
Gl jaal Aladll 3 sally L ey 258 5l-e) sl
asll AR o) gV b jeay A (3 yiaY)
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Gsiny WS gl a8l juaal 3ok sl
Jty) S aad Bl iaY) pailad o id
ALalSia Al 3 g Jarcally Jladl1 S jaa g 5 )l
e G sing LS Al 3 a1 S ja el agiil
Cliay oaddl Jaly 5ol Mg clea Gk
SV cpaad Bohag @Al A all clell)
Aol Glalaiy) e dada Gty bl

for bio-fuels preparation, the different combustion
characteristics in spark and compression ignition
engines and the performance characteristics of internal
combustion engines. This course aims to improve the
understanding of principles of engine operation,
performance evaluation and different losses in internal
combustion engines. This course aims to advance the

student's knowledge of thermal efficiencies. S paall glal gl
Experiments (Lab) (Jara) il

1. Performance Evaluation of Spark Ignition Engine 81 il Jlaiy) S jadd 6o EDlra uld

2. Performance Evaluation of Compression Ignition sl JedY) IS jadd oo COllas Gl
Engine
References
1. Stone, R. “Introduction to Internal Combustion Engines”, 2nd ed. Macmillan, London,
1992.

2. Theory & Practice of I C Engines By C F Taylor
3. Fundamentals of | C Engines By J B Heywood

w«Sai g si<Mechatronics
3Cr.h =[2 Lect. + 1 Tut + 3 Lab.] Contact Hours:

Course Code: AUT316

Course Content|

Introduction to mechatronic systems, Data
processing and signal handling (I/O data transfer,
ADC and DAC converters), Sensors and actuators
for mechatronic systems, Data acquisition and
control cards and systems, Analog and digital
filters, Analyze and solve problems in simple
mechatronic ~ Systems  (using software e.g.
LabVIEW and MATLAB), the Programmable
mechatronic devices(hardware and software), Case
studies using classical, adaptive and intelligent
control techniques (internal combustion engine sub-
systems, air conditioning, automotive chassis

systems, metro-train, robotics).

Instruments, sensors and actuators familiarization

2 A4 5 giaa

Aallaes bl po daladll i Sl 3 dedia
L) e Al Sl @l JLEY) Jasad laag) <l LAY
GV Ay L e lghsad SIS, Ly ) 5 i
Aallaes Jsd b Aeddiusall gl ) (5 paina < 5L
idSy; MATLABs LabVIEW Jie @iy
labuall) (S i) daghiie il e Lgaladial
¢Agad Hll 5 3 palesal) ) HLEY) B8 ¢(laSadiall eDladiall
Clas ) ddapn oS 5ilSee Gileshiad Jaladll s Jal)
Gloshia 8 desdindl (@alns elial)  daaul)
pSadll alad aadins Al Adide Slindad oS Kol
GinY) S jae) AKANy AiSiall Satll alaiy dglal
soiall — Gl dl Gleshaie — ol gedl CanSs — Al
(<250 — el Uil

Experiments (Lab):

. Signal processing using LabVIEW and MATLAB as a data acquisition software

Analog to Digital conversion using ADC devices

Simulation of an open loop control mechatronic system
Simulation of a closed loop control mechatronic system
Programmable devices (microcontrollers and microprocessors).

1
2
3.
4. Digital to analog conversion using DAC devices
5
6
7

References

1. Robert H. Bishop, “Mechatronic Systems, Sensor, and Actuators: Fundamentals and
Modeling”, CRC Press, Taylor & Francis Group, LLC, 2008.
2. SabriCetinkunt, “Mechatronics with Experiments”, 2" Edition, Wiley, 2015.
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3. David G. Alciatore, Michael B. Histand,
Measurement Systems”, McGraw Hill, 2007.

“Introduction to Mechatronics

and

4. B. T. Fijalkowski, “Automotive Mechatronics: operational and practical issues”, Springer

Dordrecht Heidelberg, London, New York, 2011.

Course Code: AUT41x

Course Code: MPE402

88  A«Course Name: Elective -5

(refer to table no. 29)

asail) 3 48) yal) 53 saliMonitoring and Quality Control

Contact Hours: 2 Cr.h=[2 Lec. +0 Tut. + 0 Lab.]

Course Content

Basic concepts, definitions and history of quality control. Quality]
function and concept of quality cycle. Quality policy and objectives.
Economics of quality and measurement of the cost of quality. Quality|
considerations in design. Process control: Machine and process
capability analysis. Use of control charts and process engineering
techniques for implementing the quality plan. Acceptance Sampling:
single, double and multiple sampling, lot quality protection, features and
types of acceptance sampling tables, acceptance sampling of variables
and statistical tolerance analysis. Quality education, principles of]
participation and participative approaches to quality commitment.
Emerging concepts of quality management: Taguchi's concept of off-ling
quality control and Ishikawa's cause and effect diagram.

Graduation Project

284 6 giaa

A8l e gl iy 25 (53l
Bagall A¥a, dadsy — 3a5all
slaaly Glubuw — lgdyeag
Al Ll — 33 gall 481 e
— dagall 4l o Glalaidl
Gllalbiay bil A laladii
Gluall  — agall A8 e
— Bl Al - Aguall
Al — Gliell &l pata
Q) ye Calaal dpaaty GGubk
& soshll Tae — Basall
53 gall A8) ya 3yl

A £ g

Course Code: AUT 412
Contact Hours: 6 Cr.h = [4 Lect. + 0 Tut. + 6 Lab.]
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Course Content

Projects will cover comprehensive analytical and/or,
experimental treatment of phenomena of current
interest in automotive engineering. Examples:
automotive service stations planning — feasibility]
studies to build assembly factory for passenger cars
and heavy vehicles — modification of the automotive
engines to use alternative engine fuels — vehicle
systems and parts design using CAD — application of
automatic control in the vehicle systems design — off-
road vehicle performance and design — electric,
hybrid electric and fuel sell vehicle performance and
design. Students choose a topic of study and complete
a product, write the project report, and present their
final work in July to a panel of experts. In the first
semester of the course, students completed the
planning required for a successful project. This
planning included idea generation, proposal writing,
and background research. In the second semester of]
the course, the focus shifts to product completion and
presentation preparation. Students are given ample
time afternoons and extra 4 weeks after the final

exam.

Course Code: AUT423

A (s giaa

Aallae i of comy g AT e sde e s e
e 8 Al alaiay) cld el shll dlee of dillas
Jaadl) Cillaas Jashad relld e Al el jland) dunia
gl adbas oY el @lul - @bl
S e dpans — ALEN Gl SO Gl
elal maai — addl Blay dexd Gl bl
Gliplt — jgnall aladinly Gl bl e lata g
el — bl Gleshie aseal 8 Y1 aSal)
el Al 0 — sagan Ll Lk LS e ananals
LA @y Aagalls Al,esl) @l bl aveals
i) 5 & g piall g gaimge liialy Ol o 58y o 68 1)
S B ) pa A g g pdiall LS 5 apanail) 5 Al Hall (1
e el Ol e J ) ol deadll J3A
Jaliall el dadii Gl g5 el ddadll aua
Clsaly Gl yaady ¢ giagally ddlaiall il jall
S R, O X [ s PV [ PO R g P
elly Galall QLS slael s ¢ g piall Jlael paen (10
prfill Al e ey Cagu ) Gapall e
Gl e el elhae) o sl el OB
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o dila) alul 4 QS5 7 a0 gy b cilillia
A el i) 8o sy AT )l e

Automotive Fault Diagnosis
&) Jlas | Qandis

Contact Hours: 3 Cr.h =[2 Lect. + 0 Tut. + 3 Lab.]

Course Content

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,

0OBD2, OBD3, codes).

284 (s siaa
allul @bl Jlael Gadis 8 dedie
o) - el Glaay gl - pandial)
aSaill sas g Jlac] Gaxiis — Olua gl cillalds
lal i — @l jully cOdaly cluleal)l —
(Ja¥) a5l @l dakail (e — @l
— (oAl a5l (Al Al G laY) ey
Anll i) awldll cloghie Jhael (e
am il (el all s o Suila s gl
Closhiall Juael Gandn — (Galadll (@aally
aSaill celial) el JLaY) Aadlae Cilaa 5) AL 5e<
A8 Glas gy celsed) il Sl de )
Gl away Al el Cadll (Y1 Al e
clalall - (dualy gl Adadll Gl

ol se ) Bel 5 dpanadil
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Experiments (Lab): (Jara) i pail) g ol
1. Identify and operation of the automotive ) it Cilana s <l 52¥ Junill 5 ol ]
diagnostic tools and equipment Glalall aladiuly & jall cila shie (adds @l jlis) 2
2. Engine performance test using engine Jae Y1 5a 8 (5l g 43 sacall
dynamometers iz saliall aladiuly &l elal jlaal 3
3. Engine systems tests using scanners/fault code Jilad Glaa 5 alasinly & sl il glaie &l jlisl 4
readers il
4. Engine systems tests using engine analyzer Ol 5 g sill da shaie apadi il laal 5
5. Engine emission tests ) Clilagl (s ol jlisl 6
6. Engine pressure tests S aall biuall Gadds il il 7
7. Chassis systems tests (brake and anti-lock 135 Apalad) Jal sl apulil) dakail (apids ol sl 8
brake, traction, transmissions) (ASadl Ja— all aga — Claall B V) aie
8. Electrical systems tests Al e Aalasl) Gandifi il a9
9. HVAC and air bag tests el sel) i gl 5 CauSll A glaie adis il jlasl 10
References

1. Tom Denton, “Advanced Automotive Fault Diagnosis”, Routledge, New York, 4th Edition,

2017.

2. James D. Halderman, “Automotive Technology: Principles, Diagnosis and Service”, 5th 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, ISBN-

13:9780133515053, 2015.

5. William K. Toboldt, Larry Johnsnon and Steven W Olive, “Automotive Encyclopedia:
fundamental principle, operation, construction, service, repair”, The Goodheart-Willcox

Company, INC, 1989.

Course Code: MPE401 Environmental Impact of Projects
cle g pdall Al 59
Contact Hours: 2 Cr.h =[2 Lec. + 2 Tut. + 0 Lab.]

Course Content

Define principles of environment conservation — Difference
between development and evolution - Environmental Impact
Assessment  philosophy — Environmental Assessment
Processes in Egypt and some International Organizations,
Components of the Environmental Impact Assessment
Report, Current Status Profile, Prediction of Potential
Effects, Mitigation Measures, Environmental Management
Plan, Practical Applications

284 (s siaa

Gl il e Jaliad) by iy il
ol sl daulh cgallly Awenl)
any Gl Y il A8 el @l ghadll
andi 8 AU S cdd gal) lalaiall any
saill (oAl gl Caasi Al Y
DBV e casadll iy cdlaiaal)l @l sty
Aolee il il 3 oY1 Adad ddglad)

References

1. Anji Reddy Mareddy, Environmental Impact Assessment, Theory and Practice, 1% Ed, ISBN:

9780128111390, 2017.

2. John A. Dixon, “Economic Analysis of the Environmental Impacts of Development Projects”
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& baead) Al avaaiAutomotive Chassis Design

Course Code: AUT434

Contact Hours: 3 Cr.h =[2 Lect. + 1 Tut + 3 Lab]

Course Content

Vehicle axis system and force analysis -
Automotive power driveline types (mechanical,
hydrodynamics, hydrostatic, electric, hybrid)
design - and design layouts (4x2, 4x4, 6x4, 6x6)
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 power steering
units (hydraulic and electric).

284 5 giaa

o shaie g1 50 — 5 jlams 51 e e Sl (55l (i e
— ASabu gy oaa-dSualing e ASailSw) Byl Jus
Aaliaal) Clapansill Apotigh JISEY15 (Linge - Al S
AN Gl sl maaal —(4X2, 4x4, 6x4, 6X6)
o2l il apanal — sacbuall adl gl 5 35 5all Sl gana
oo Balia apaal — ol GV saay 4S5 0l
pana — (Gt @) g cJpeal) asl S Baae Y1 s 5 )
il 3 e Al cod D Gug il Gaalia Gilasg
e dalall cllagdly ol Sl sael aaal —CVT
Jaslasey COlay aranal - Al (dadll de ganaj
LaaY) @) ASKaY) del il Glaa s apanal — byl
Jandal) Sila shaia 68 ) gall Jal 8l Clas g (a8l ld
dilas ) A gl il shaie apanal — A0 sl 5 4S5 el
o shia 4 daadiual) s i) ddaddiaall adl s s 58l
305 uel 53054 A sl e shaie asel — 4 il
Al e

Experiments (Computer Lab)

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

joints.
References

1. Lukin, P, Gasparyants, G. and Rodionov, V., 1989, “Automobile Chassis, Design and

Calculations”, Mir Publishers, Moscow.

2. Budynass, R. G. and Nisbet, J. K., 2015, “Shigley’s Mechanical Engineering Design”,

McGraw-Hill Education.

3. Heldt, P. M., “Torque Converter”, Chilton Book Co., New York, 1982.

Course Code: MPE406

Fundamentals of Renewable Energy

Saaatall g sasaat) culBUall culubid

Contact Hours: 2 Cr.h =[2 Lec. + 2 Tut. + 0 Lab.]

Course Content

284 (s giae

Principles of renewable energy — Solar energy and its
applications — Photovoltaic generation — Hydro-power
— Power from wind — Biomass and biofuels — wave
and tidal power — Ocean thermal energy conversion —|
Geothermal energy — Energy systems, storage and

transmission

Leilandat g duseadl) A8Uall — 3aaaiall chldUall culudal
— bl Al oLl A8la — A guin g eI AU —
glse¥) &l — (5 gall 0@y Ay gall ALK A3
— b ady Gl 4y )l jall A8l — ) jall 5 adll

AU A0 5 J85 il glata — g Y el Al

References

1. John Twidell and Tony Weir, “Renewable Energy Resources”, 2" Edition, Taylor &

Francis, 2006.
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2. Michael A. Laughton, “Renewable Energy Sources”, Taylor & Francis, 2003.

Course Code: AUT435

Automotive Control Systems Design
il Jlaally aSatl) dalal] azacat

Contact Hours: 3Cr. h =[2 Lect. + 2 Tut. + 0 Lab.]

Course Content

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

MATLAB.

28 ¢ giaa

— Y Al sl 8 Al ) Vsl Sl
a.puaﬁ HlSla e laleall UAL)SS\) (5533“ ?M‘ 2\7\1.71.5 ‘)Lﬁ;\
LS eyl PID lealill - Ll - i) oSaiall
Gkl adlles hum g0 MATLAB gl aladiuly
Alaiy Al Alglie 4 aSatd) aaad slSlae Adbisg)
.MATLAB 233l Pole-Placement kil auia g
plaaiuls LQR hall oSl 4yl Jledl) Galaill apenal
Y State Observers awesi 88las MATLAB z<bi»
sSae MATLAB gbin pladinly 4K )4l Cila ghaia
DJJSS\ ds.\mjk.\.q} &_I\Jw\ Q\SMM\ Q\h}ﬁmﬁ
& pSal 5as 5 araai BlSae MATLAB gl alaiuly
MATLAB phsiuls ABS <laall le e olss

References

1. UweKiencke and Lars Nielsen, Automotive Control Systems for Engine, Driveline, and
Vehicle, Springer Berlin Heidelberg, New York, 2™ Edition, 2005.

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

3. David I. Wilson, Advanced Control using MATLAB, Auckland University of

Technology, New Zealand, 2014.
Course Code: AUT 426

Automotive Maintenance and Repair

& ladd) CM!J L\,.ua

Contact Hours: 3hr=[2lec. + 0 Tut. + 3 Lab.]

Course Content
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, differential) —|
steering system maintenance and repair - brake system
maintenance and repair - Electrical system maintenance

and repair - planned maintenance and repair.

Dl s sina

— bl b g 3l JSU g SIKiA Y 8 dadia
JUVSERIF VW PRVCTIN IRV I
ilaagl yiad — LS ) anaaill g JMaY) 5 Juseiidl)
Lt )l o) 3l 3l 5 Ala — Adlall 3 )0
Al — 258 511 4 shaie = Mia) 5 Ailpa — & 2l
4 glaia Sl s dila — JladY) 4 shaie #Ola)
Al — 2 i) A shaie = Mial 5 Aibia — Cay 3l
Bdina — (ailll) 308l J85 A ghaia ~Mal
4 shaie a5 Dlpa( Al Gadadll — (g 5l
Ala - 4o il A shate #3lal 5 Dlsa — Jal 4l
Adablaiall Lluall — 350 ,e<l A ghaidl ~ sl 5
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Experiments (Lab): () o)

1. Check and change the fuel filter and air filter o) sell s 385l SN yuady pand ]

2. Check and adjustment the engine valves clearance A adl Cldbaia a s oy yaad 2

3. Check and change of spark plug, spark plug wires Jai¥) claed @By Jad¥) Claed juady asi 3
and oxygen sensor OpnSY) Gl

4. Starting and charging systems components tests Gl A glaia g o o8ill daglaia o)l sl 4

5. Inspection and testing of petrol and diesel fuel ool Gl paal 0@l caa GlilE ) il a8 S
injectors ol S jaa g

6. Diesel engine fuel pump testing and repair Jopall S jaal 3 8 gll s Adian 3l 5 LA 6

7. Check and change of engine oil, oil filter and fill <) w53y Cw Bl 550 iy Cu) yusliy pasd 7
the transmission oil. oo A 3 sdia

8. Check and fill the brake, steering and cooling oy sl dashie (daldll Gy ns3s asd 8
fluids 2l

9. Change the brake pads, linings, drums and rotors ~ Jal_dl Jaeall Gajdlly uthlly Jal il 5 uss 9
10. Check and replacing belts, CV joints and o= Al

suspension units o) al s A8 pall Jis Bl gy gl i 5 (and .10
11. Engine removal, disassembly, inspection, (Dlorall aias s sLll) @alatll da shaia

measurements and major repair onall elal¥ @l ey andy ol 11
12. Engine assembly and tune-up La 2 3kl Cllee o) a5 g )

13. Wheel alignment test and tire maintenance Laall cllee oloaly doaall el meai 12
(pressure, rotation, wheel balance) 4l

chiall) @Yl Alay daall L) bua 13
(é.ml_uﬂ\ O ‘t\)}ﬂ\ sale)

References

1. Tom Denton, “Advanced Automotive Fault Diagnosis”, Routledge, New York, 4th

Edition, 2017.

2. William K. Toboldt, Larry Johnsnon and Steven W Olive, “Automotive Encyclopedia:

fundamental principle, operation, construction, service, repair”, The Goodheart-Willcox

Company, INC, 1989.

Dave Stribling “Auto Repair & Maintenance”, Random House LLC, 2015.

4. J.D. Patton “Preventive Maintenance”, 3rd Edition ISBN-13:978-1556178757, ISBN-
10: 1556178751, 2004.

5. Simon C. Tung and George E. Totten, “Automotive Lubricants and Tests”, SAE
International and ASTM, ISBN 9780768078893, 2012.

6. lan Hutchmgs and Philip shipway, “Tribology: Friction and wear of Engineering
Materials”, 2"Edittion, Elsevier Ltd, 2017.

w

Course Code: HUM401
(refer to table no. 11)

Course Code: AUT44x )83 ) 8Course Name: Elective -6
)29(refer to table no.

Course Code: AUT 428 Jail) B Transportation Management
Contact Hours: 3 Cr.h = [2 Lect. + 2 Tut. + 0 Lab.]
Course Content sl s gina

Factors affecting methods to choose different types off —all<i— Jaill g5l HLas) 83 5isall Jal gl
transportation—transportation costs — transportation models| Jll zila e culinhs — Jal) 7 — Jail)
— computer applications on transportation modeling (case| J—laisslSlae — (a8l 5l e Al )3 DYLA)
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studies) — vehicles replacement simulation and analysis| — (&3 sl (3 Al j3 SYLS)ELS jall J3al
(case studies) — networks — computer applications on (- deal )2 CYLS) Gy 3l plai -l )

inventory system (case studies). (&8
References
1. Wayne.L.Winston, Operations research applications and algorithms, Thomson learning,4th edition
2007.

2. Taha H.A, “Operation Research”, Pearson Education sixth edition, 2003
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Course Contents of Elective Engineering Courses
Automotive and Tractors Engineering Program

Elective -3

Course Code: MDE311

Course Code MDE31x

L ol gl A Tribology

Prerequisite courses:

Contact Hours: 3 Cr.h =[2 Lec. + Tut. + OLab.]

Course Content

Contact mechanics and surface topography. The
fundamentals of friction of metals, ceramics and
polymers. Abrasive and fretting wear, surface fatigue
wear, tribo-chemical wear. Lubricant chemistry, types
of additives. Mixed and boundary lubrication.
Hydrostatic  bearings, Hydrodynamic lubricated
bearings, Reynolds equation, Petrof equation, plane
slider. Numerical solution of Reynolds equation using
software packages. Lubrication of engine cylinders and
piston rings, journal bearing design charts. Squeeze

action. Tribo-tests. Introduction to nano-tribology.

‘ ; 2 s s
8oall bl w4l 2 suda g (ulaill SpilSe
A lad sl 3 sall s el jpudly alaall b ASiaY)
delilly mhaull slga) dagn JSU celliay) JSG
llayl gl il gy sbeS | Slesl
Al g Hugl) ol KU (gaadl s Laliaall a5l
Ailee (Sl g el ) o U
G g giall CBY I gyl Adlae el
oulSall clala g sl )iy @)l glal
Cull clide sVl ul S mead LA
Jlenialy 535y Allaal gaaall Jall Al sacadl)
G Aedie Agledl @lERY) sl mal

Lo sl s il
References

G )

CM. Taylor, “ENGINE TRIBOLOGY”, Institute of Tribology, Department of
Mechanical Engineering, The University of Leeds, Leeds, U.K., ELSEVIER,Amsterdam

London New York Tokyo 1993
P. J. Mauk, “Journal

bearings/Sliding  bearings”,

Institut  fiir Angewandte

Materialtechnik, IAM-DT-3: SS 2005 Universitat Duisburg-Essen.

Course Code: MDE312

315l ) slaal) LSalisa Rotor Dynamics
Prerequisite courses:

Contact Hours: 3 Cr.h =[2 Lec. + Tut. + OLab.]

Course Content

Dynamics of Foppl-Jeffcott single mass rotor. Natural
frequencies, critical speeds and mode shapes. Campell
diagram. Backwards and forwards modes. Rotor whirl.
Modeling of rigid and flexible bearings. Stiffness and

‘ A ¢ giaa
Al AN ) ciay digsee ASualin

Al UK Al e o) sl s )
osaall daal gl A Al Al Al AS Al
seluall @l Aty Adall ol SU Aada
sl e A g puall el i) sl SI el
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damping coefficients of bearings. Rotor gyroscopic
effects. Modeling and response of rigid rotor with
gyroscopic moments. Finite Elements Modeling and
dynamics of multi-disk rotors. Global mass,
gyroscopic, stiffness, damping matrices and force
terms. Instability of rotors. Study of practical cases.

Project.

AnSugm agie 3y ge sl Aladul g dada
sadadll HL\’J\ :\.i:u.u\y AN aaxtia O Aada
A S gyl
O sl el aaalls Beluall O llaas

P e [P | W R KRN |

&})ﬁm ;\:\SJ.\L.\Q\J\AAAM\)J )}\AAS\

References

1. Lyn M. Greenhill and Guillermo A. Cornejo, “CRITICAL SPEEDS RESULTING FROM
UNBALANCE EXCITATION OF BACKWARD WHIRL MODES” DE-Vol. 84-2, 1995
Design Engineering Technical Conferences Volume 3 — Part B, ASME 1995.

2. E.J. Gunter RODYN, “INTRODUCTION TO ROTOR DYNAMICS-Critical Speed and

Unbalance Response Analysis”, Vibration Analysis, Inc.1932 Arlington Boulevard, Suite

223, Charlottesville, VA 22903-1560.

Course Code: MDE313

Mechanical Vibration and Fault Diagnosis

JUae YY) (andld g <l 31 maY) Jalas

Prerequisite courses:

Contact Hours: 3 Cr.h =[2 Lec. + Tut. + OLab.]

Course Content|
Modeling of one, two and multi degree of freedom
vibration systems. Natural frequencies and modal shapes.
Analysis in time and frequency domains. Passive and
active vibration dampers. Self-excited systems and
Friction induced vibration. Methods of vibration
monitoring and control. Design features of suspensions,
shock absorbers and dampers for translational and
torsional vibrations. Numerical methods for vibration
analyses. Vibration of continuous systems. Maching
foundations. Working model software package. Fault
diagnosis and preventive maintenance. Study cases.

Project.

‘ A ¢ giaa
3oania s Al 5 A dddeal) e plaiall dadal

AS Al JISE) 5 Al cilan il el cla o
Gl 2l al 2o il el (M (3 Jalal)
<l Fayls sV Al clegaidl adagdll
G Sadlly Aalie ok GMSIYL st
Gl 53aY  aeill alle ) Y
daadll @l ) il sl pall s cleacall Cliacas
) Jaadl daaall 5oLl A gl
LSl 2ol 8 Alaiall il ghatall <l ) yial
Jac¥)  pansi AS,all zilall gzl

&5 e Vs Al 50 Al Alpall

References

1. William W.SETO, Schaum’s Outlines Series “Mechanical Vibrations”, McGraw-Hill.
2. D.D.L.Shung “Materials for Vibration Damping”, journal of Material science 36, 2001,

(5733-5737).

3. Aligent Technologies, “The Fundamentals of signal Analysis”, Application Note Number

243.

4. ANIL V. RAO, “MECHANICAL VIBRATIONS:

EML 4220, University of Florida, Spring 2009.

LECTURE NOTES FOR COURSE
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Elective — 4

Course Code: AUT 311

Course Code AUT31x
Automotive Powertrain Systems
Q\Jw\gésjﬁ\dﬁﬁh‘g&
Prerequisites:

Contact Hours: 2 Cr.h = [1 Lec. + 2 Tut. + 0 Lab.]

Course Content]
Vehicles powertrain arrangement — Front wheel
drives, rear wheel drive and all wheel drives -
Powertrain  elements -  passenger cars
transmissions (manual, automated, dual clutch,

Al s siaa
S ) 85yl a5 e shaial dalisal) Claganal)
e al) il ARl ) el all e sl
Ju cilas g — 358l Ja e date Gl S — CBlaall
— ilegigh 4ad — (5 5) @Sl @l w4 A8 el

— (CVT Aalsidl sl a5 — Slalagiy)
Ju cilas g — Jaill al_.\sf‘;asﬁj\dssa\hj
G Aal Ji ey - GlunaY) 8 3K Al
ASading sl AS gl Ju Glaay — il all
3as g (GloSl) AS jall J e | Al g yuell
- Bl J8 ) glae — (435S Alald) 48 S (Al
eBlgin) — 5l i e shaie b oSl Salisal)

B2l Ja1 Cila glaie 3lSlaa g dadai— 3 48 1)

automatic, continuously CVT) — Commercial
trucks transmissions — Bus transmission
tractors transmissions — Hydrodynamics and
hydrostatic transmissions - propeller shafts and
final drive differentials — Drive axles -
Powertrain  dynamics and control — Fuel
economics — Powertrain modeling and computer

simulation.

References
1. R. Fischer, F. Kucukay, G. Jurgens, R. Najork and B. Pollak, “Automotive Transmission
Book™, Springer International Publishing Switzerland, 2015.
2. Heinz Heisler, “Advanced Vehicle Technology”, second edition, 2002.
3. Sheldon L. Abbott, “Automotive Transmissions”, 1980.
4. V. A. W. Hillier, “Fundamentals of Motor Vehicle Technology”, 4th edition, 1991.
5. M. J. Nunney, “Light and Heavy Vehicle Technology”, Second Edition, 1992.

Course Code: AUT 31241 4kially ad ) el ifting and Handling Equipment
Prerequisites:
Contact Hours: 2 Cr.h =[1 Lec. + 2 Tut. + 0 Lab.]
Course Content| oodal) 5 gina
Fundamental principle of material handling —Types and <= gl sl Al dudusd) 53l
selection of material handling equipment -Hoisting equipment] ! ©lase — L JLEST 5 sl s o) 5ol A slie
(types, construction, safety, performance calculation) — — (sR¥) s — Syl — gls3Y))
Conveying equipment (types, construction, performance (1) Gla e 5l e ) 5Y1) Jl lana
calculations) — Loading and unloading equipment(types, ¢S «g)si¥l) il s daantll Sana —
construction, performance calculation) — Arresting gear and — Je/odls B Gus i — (ehY) Sl
brakes — Drives of hoisting gear — Elevators. eladl

References
1. Rudenko N., “Material Handling Equipment”, MIR Publishers — Moscow, 1969.
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Moscow, 1982.

w

Course Code: AUT 313

Galperin M., Dombrovsky N. and Mestechkin L., “Construction Equipment”, MIR Publisher —

David E. Mulcahy “Material Handling Handbook”, McGraw — Hill, 1998.
Raymond A. Kulwiec, “Material Handling Handbook”, 2nd Ed., John Wiley & Sons, Inc., 1985.
Hydraulic and Pneumatic Systems for Heavy Equipment

ALER clamall Atla gail) g ASl 5 gl il glaial)

Prerequisites:

Contact Hours: 2 Cr.h = [1 Lec. + 2 Tut. + 0 Lab.]

Course Content|
Introduction to hydraulics and pneumatics systems -
Layout and components of hydraulic and pneumatics
systems - Hydraulic Pumps - Air compressors -
Hydraulic and pneumatic actuators - Hydraulic and
pneumatic controlled valves in pressure, flow, and
direction-  Case studies of heavy equipment
hydraulic and pneumatic systems (trucks, loaders,
Bulldozers, graders, scrapers, excavators) - Types of

Hydraulic Fluids.

Al s siaa

il 5K = Aile sl 5 S 5 yagl) ila shaial) 8 ke
Claaall dile il 5 4S5 el Gle shie i i
Sl 5 yel) il - & sel) (Sl - S5 )
(= Aile saill 5 A8l 5 saell aSaitl) Clalasa- Al sl 5
A el Al gl - sl 38015 Laknl
S PPCNTETEDU I FETN HE W ST - DY
— 3l Jal & jlw) ALE Claaall Gaead Al g
e sal gl sl — (Jliad) — SV 3 a5 5aldl
Ay el

References

1. M. Galal Rabie,” Fluid Power Engineering”, McGraw-Hill Companies, Inc., 2009.

2. Andrew Parr, “Hydraulics and Pneumatics: A technician's and engineer's guide”, 2006.

3. R. Doddannavar and A. Barnard,” Practical Hydraulic Systems: Operation and Troubleshooting
for Engineers and Technicians”, Elsevier Science & Technology Books, 2005.

4. R.B. Walters, “Hydraulic and Electric-Hydraulic Control Systems”, 2nd edition, Springer
Science+Business Media Dordrecht, 2000.

5. P. Beater, “Pneumatic Drives System Design, Modelling and Control”, Springer-Verlag Berlin

Heidelberg, 2007.

Course Code: AUT 314

Automotive Fuels and Fuel Systems

il jlaadls 368 611 cila glala g 3 68 o)

Prerequisites:

Contact Hours: 2 Cr.h =[1 Lec. + 2 Tut. + 0 Lab.]

Course Content
Introduction to gasoline and diesel fuels
characteristics - gasoline and diesel fuels quality and
additives - introduction to ICE fuel system-mixture
formation requirements for Sl engine and CI engine -
fuel tanks — fuel lines fuel filters - fuel feed pumps-|
gasoline fuel injection systems — diesel fuel injection
systems — turbocharging and supercharging
analysis and control of exhaust emissions.
Experiments (Lab):

1. Course mini project (1): Gasoline and diesel fuels

properties testing.

A4 (s siaa

LS jaa s (il LS jaa 2385 Galad 8 A adie

Ol LS jme 0y 8 g3 a s il — J i

o) gell g 258 6l JaylX slae) cubillate — J jall OlS jaag

—ash gl A ) Gl jaa s o ) Gl e

358 gl Aha0 Cilazan — 2 gl M a8 gl Ja sl

il shaia — il SIS jae B2 g8 6l s il glaia —

o) el ga il glata — il S jaa B 585l s

_eql.d\ QM\‘;A?SJ\}JM\_

(Jexa) @l

285 palad il (1) sk pasde
o5 a5l S jae
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. Course mini project (2): Gasoline and diesel
injector testing

. Course mini project (3): Diesel fuel pumps testing. »4, cia clacas sl :(3) Lie g5

Drive, Warren dale, USA, 1994,
Drive, Warren dale, USA, 1994,

1986.

Course Code: AUT 315

T. K. Garrett, “Automotive Fuels and Fuel systems’,

T. K. Garrett, “Automotive Fuels and Fuel systems’

Joeall g )

.J el
References
Volume 1: Gasoline, Commonwealth

, Volume 2: Diesel, Commonwealth
R. N. Bradly, “Automotive and Small Truck Fuel Injection Systems”, Prentice-Hall, Inc.,

Report Bosch GmbH, “Gasoline-engine management”, 2001.
Tom Denton, "Automobile Electrical and Electronic Systems", Third edition, 2004.

Vehicle Brake, Suspension and Steering

ol ol Ao 531 5 (el Jal 01 i e

Prerequisites:

Contact Hours: 2 Cr.h = [1 Lec. + 2 Tut. + 0 Lab.]

Course Content
Theory of barking, classification of brakes,
construction and operation of mechanical brakes,
construction and operation of pneumatic brakes,
construction and operation of hydraulic brakes, servo
brake, retarders (eddy current, hydraulic), power
regenerative  braking system independent
suspension, rigid axle suspension, suspension
springs types and force-deflection characteristics
(rubber, coil, air, leaf springs, torsion bar) -
suspension damper types and force-velocity|
characteristics (mono tube, twin-tube, lever cam
parallel piston, lever cam in-line piston, lever rod
piston) — front steering geometry (caster, camber,
king pin inclination, toe-in, toe-out), Ackerman and
Davis steering system — steering gear boxes, power
assisted steering (hydraulic, electric) — four wheel

steering systems.

284 ¢ giaa
Gl shie ol — Gl jludl (& Jal Al 4 ks
— 4SSl dal pall il 5 aS Al — Jal Al
S - Alsedl Jal pall Jaailly S 3
S by — A el Jelpdll el
(RS 50 — 4 56S) A8 slaall Claay - Jal dll
— Joiall Galadll — 3080 clal ge <l Jal all —
Gl pailad s gl Adall ) glaall Gl
(s el sl il ) Baledll il shaia
aiae palady glal - (s asee
55— Al A - eV galal ) Gleaal)
Gl ) - A gl (elSall g AlS g Al )
sl dee b o Jerd ) GudSall 5 48U
Luaigh (alladll = (GaSall g3 dadl )
et G lilaall — ol s 5) (el ) sanall
an i Glaghie — (aleY) Slaall 5355
A il e shaia s 55 (Blina — iy 5 (e S
aa sl Gleghie —am gl 55e8 Gleghic —

COlae YL

References

. Thomas D. Gillespie, “Fundamentals of Vehicle Dynamics” , 1994.
. Heinz Heisler, “Advanced Vehicle Technology” , second edition, 2002.
. M. J. Nunney, “Light and Heavy Vehicle Technology” , Second Edition, 1992.

4. V. A. W. Hillier, “Fundamentals of Motor Vehicle Technology” , 4th edition, 1991.

5

. Julian Happian-Smith, “An Introduction to Modern Vehicle Design” 2002, (Book)
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6. Prem Kumar Dang, “Automobile Chassis design and calculations” 1984, (Book)

Course Code: AUT316 <l bl (i g shdiAutomotive Workshop Planning

Prerequisite courses:

Contact Hours: 2 Cr.h = [1 Lec. + 2 Tut. + 0 Lab.]

Course Content

Al s siaa

Principles of automotive  workshop  operation| 2 43 — Gl jlall (358l 5 Jidi (salaa

management — Introduction to workshop planning —|
planned maintenance and repair program - feasibility

ol =y dlpall Adad — )5l adads
oadd eldl g gaall da) jn - 3 b hwn
Sl Y1 Tl eall Q) Aalse) sl

study — strucFuraI concerns -(autom(_)tlve Worl_<sp§ce, s el el s oL oSl clilusl
walls, floors, windows, electricity and lights, ver'mlatlon, e gl 5 “_(Q?. ) - Lk iy Ll
water sources and derange, storage) — automotive tools| & s & yaa < sal ¢y sall <l g2l <l jlad)

and equipment (hand tools, engine tools, hoists, cranes| 4—w\S—

and lifts) — painting both — workbenches.

(Ailiaal) aeloadl 5 bl 5 )l ¢ Jalal)
Jaall amlia — ladl

References

1. David H. Jacobs, “How to Design & Build Your AUTOMOTIVE WORKSHOP”, MBI

Publishing Company Power Tech Series, 1998.

2. Jeffery Zurschmeide, “How To Design, Build & Equip Your Automotive Workshop”,
3. Andrew A. Rezin, “Automotive Service Planning”, ond Edition, 1998.

Course Code: AUT 317 Llwall 3 laIMaintenance Management

Prerequisites:

Contact Hours: 2 Cr.h = [1 Lec. + 2 Tut. + 0 Lab.]

Course Content

Maintenance Management overview— Maintenance types —
Factors which affect the selection of Maintenance policy —
Maintenance Planning Case studies - Maintenance Control —
Computer Applications — Preventive Maintenance Case studies
using computer programming - Predictive Maintenance
management using computer programming — Maintenance
Shutdown planning — Failure analysis Case studies — Global

Maintenance Performance Evaluation Case studies.

‘ Al s siaa
Uleall g1 53 — Blaall 5 )oY Adle 5 Hlas
— Alal) A LR 5 i) Jal sl
o Sl - Ailgall Jayhadl duud o Y
— A sl e clilat - Alall
Bl —Ald gl Al e Al o s
— Gl (a8 il badads 4 il Ailuall
Alpall Jalal )oY api — Lgs¥) Jilas

References

1. Mohamed Ben-Daya, Salih O. Duffuaa, Abdul Raouf, JezdimirKnezevic, and
DaoudAit-Kadi “Handbook of Maintenance Management and Engineering”
ISBN: 978-1-84882-471-3 (Print) 978-1-84882-472-0 (Online)

2. R. Keith Mobley, Lindley R. Higgins, and Darrin J. Wikoff "Maintenance Engineering

Handbook 7" ed., Mc GrawHill 2008.
Elective -5

Course Code AUT41x
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Course Code: AUT411

Automotive Body Design and Analysis

ol baead) ami JS aanali g Jalad

Prerequisite courses:

Contact Hours: 2 Cr.h =[1 Lec. + 2 Tut. + 0 Lab.]

Course Content

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

£l caliaall gl JSaY15 1591 ) Sl bud) anea

Gl e Aailll agally sl derdiaall cldal
pen U8 arenal — (LSaaliall oy 3all s (s Al (Al el
bl ans ey alalie sl 2aS, Jalat) 5kl
Gl duzm sl Jaul Sl ¢ anall AalSall ) 328
JSaed @lilgay) Jidas o bl dlall s alal1 ISl

Gl shie apanal (V) Cuulal) aldiuly 5kl awa
Al sel) Sl e 5 Slall LY A0 L) Galall
Sl S ) SIS all IS mpanal — (431581 UG
e JS can 51 S caly il JSb e Sl
Lala)) Jumie ppenai — (Llaatall clialal)l JSa (Jall

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. Adeaddl
Computer Lab
1. Course mini project (1): CAD design and drawing for automotive body structure.
2. Course mini project (2): CAD design and drawing for vehicle frames and axles.
References

1. Lukin, P, Gasparyants, G. and Rodionov, V., 1989, “Automobile Chassis, Design and
Calculations”, Mir Publishers, Moscow.

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.

Course Code: AUTA412 Automotive Engines Design

G bl CilS jaa avanali
Prerequisite courses:
Contact Hours: 2 Cr.h = [1 Lec. + 2 Tut. + 0 Lab.]

Course Content o8l (5 giaa
Introduction to automotive engines (types and design| 4S5 4Sualiny Jalat — GlS jadll arenal (8 dania
concepts) - Analysis of engine kinematics and dynamics| aeai — & jaall ¢l jaf e 5 sl Jalas — & jadll
— Automotive engine parts force analysis — Design of — (Camsl 153 cuSall ) & aall A ) o 3aY!
engine main parts (Piston assembly, Connecting rod A o jadll s pres — 3l 3see ppens
assembly), design of crank shaft (main journal and e e il ':\;‘\).L.J\J\ ™ *u\,{m‘\)\
crank pin), design of engine structure (cylinder block, =2 2= &5 e
cylinder liner, cylinder head and studs), design of valve] e — Sldaall dadl (s 5 pans — (Lol
gears (geometrical, calculation) - engine valves springs| 25«5 SLlll 35ae meai — ldlecall Gk
design, design of the cam shaft and rocker arms shaft - Byras ) jia Gile g e —CaleaSUl)
course mini projects.

References
1. Kolchin, A. and Demidov, V., 1984, “Design of Automotive Engines”, Mir Publishers,
Moscow.
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McGraw-Hill Education.

Course Code: AUT413

Heywood, J. B., 1988, “Internal Combustion Engine Fundamentals”, McGraw-Hill, Inc.
Budynass, R. G. and Nisbet, J. K., 2015, “Shigley’s Mechanical Engineering Design”,

Other references are chosen in accordance with the opinion of the subject’s lecturer.

Navigation Aids and Guidance in Automotive

i glaad) B AL ) g BN Cilaslusa

Prerequisite courses:

Contact Hours: 2 Cr.h =[1 Lec. + 2 Tut. + 0 Lab.]

Course Content

Al s siaa

Introduction to vehicle communications

| Sl e shaall Jii g Juai¥) Jilas 5 g8 Andia
— Ol gbeall Jg g WLt Y g Sgig

communication protocols — intra vehicle communication
(wireless communications, network comparison, satellite
services, satellite radio, vehicle care, traffic status) —
inter vehicle communication (applications in vehicle
traffic monitoring, collision and congestion avoidance,
highway lane reservation, Global Positioning System
(GPS), forward radar, side radar, intelligent roadway-

— ALY @V latl) A ) Joah eyl
LY gl - dselicall LY cilaad sl
(sl A8 ja Alla — il yall dadlia — dyelial)
A all s Slaglat) A8 el &l YLl
cpdlaaill 5 ol Y it (LS jall Ay ) 5 5l
@ sall aa QUG ciny o) Gy sl 8 jlay ol Y
celall Il e ala) Il S yall ) jaal)

infrastructure, vehicle to vehicle communications)

(LSl G Sl (3 ylall A3 Al Al

References

5. Gilbert Held, “Inter and Intra Vehicle Communications”, Auerbach Publications, 2008.
6. Tao Zahang, Luca Delgrossi, “Vehicle Safety Communications Protocols, Security, and
Privacy”, Information Communication Technology Series, 2012.

Course Code: AUT414

Automotive Pollution and Control

Lgad asatl) (3 b g il jlanad) ligla

Prerequisite courses:

Contact Hours: 2 Cr.h =[1 Lec. + 2 Tut. + 0 Lab.]

Course Content|

Introduction to pollution (air pollution, water
pollution, land pollution, noise pollution, light
pollution) - automotive pollution - Fuel
Evaporation Control - Early fuel evaporation (EFE)
systems (thermostatic air cleaner) - Emissions
control system, Enhanced evaporative emissions
control system - Crankcase emission - Road
draught crankcase ventilation system - Positive
crankcase ventilation (PCV) system - Catalytic
converter - Catalyst converter operating conditions
- Catalyst monitor - Air injected exhaust systems -
The need for air injection - Effects of air-injection
on carbon monoxide and hydrocarbon - Internal

and external engine modifications

; 284l (s giaa
oY) Gl oLl &gl el gl li) G hill 8 Aania
il o) jlanadl & ol — (3l & sl —pliia guall & gl
oA (o aSaill Japull allaill ) 2 g8 o) Ak glaie (e il
Al aUas aladinl caadll Aoy A Juald cagdsl
Gl ) B gulal) Alai aladial s gl dpaiany)
ol S dset Aeshie (el alai aladial
Lol alli ) sadl 3 AY) e palddll da ki)
dashie da il dplagl) Ll dashie (adl
o) sall im aUat ¢ Sliad) J gnall o(iliall Aplagy) 4, gl
e G ) aall dp,lally Al i)
clalaall 2ae dalraiV duus ddal) s Bl (31 i)
(Sl A @l s (JaSY) G s al Sl
((pladl @lle Glysa Bale) o S SV A caa

sla gl g 9) YY)
References
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1. Blazek, C. F., Grimes, J. W., Freeman, P., Bailey, B. K. and Calucci, C.,”Natural Gas Vehicle
Conversion System Testing”, ASME-ICE Vol.21, Natural gas and Alternative Fuels For
Engines, ASME, 1994,

2. Bush, K. J., Adams, N.J., Dua, S. and Markyvech, C. R.,” Automatic Control of Cylinder by
Cylinder Air-Fuel Mixture Using a Proportional Exhaust Gas Sensor “, SAE Paper N0.940149,
1994,

3. Dinh,H. T.,”Operating, Performance and Emission Characteristics of Compressed Natural Gas
Vehicle", ICE-Vol. 21, Natural Gas and Alternative Fuels for engines, ASME,1994.

4. Franklin, M. L., Kittelson, D. B., Leuer, R. H. and~Pipho, M. 3.," A PC- Based Fuel and
Ignition Control System Used to Map the 3-D Surfaces of Torgue and Emissions Versus Air-
Fuel ratio and Ignition Timing", SAE Paper N0.940546, 1994.

Course Code: AUT415 Spare Parts Inventory Management
) adad 45 38 500
Prerequisite courses:
Contact Hours: 2 Cr.h =[1 Lec. + 2 Tut. + 0 Lab.]
Course Content ‘ 284 (s siaa
Introduction — Inventory definitions - Inventory] — o s -3l gl el — (5 3aall dala ldy jai— dania
types — analysis of inventory costs — Basic Economic] doeSll — Apulu¥) dnlbeaiiy) sl — (5 3l call<s
order quantity(EOQ) — EOQ with quantity discounts| AeSll - looSl el addidga g e alaaiy)
— EOQ with storage limitation — Dynamic EOQ| <laeSllzilai— cpjaillagaadgayasdplaidy)
models (no setup — with setup) — ABC analysis | — (J2e¥) daul gy — dlae) 5 52) LSaalinall alasy)
ABC i3
References
1. Wayne.L.Winston, Operations research applications and algorithms, Thomson learning,4th
ed., 2007

2. Taha H.A, “Operation Research”, Pearson Education sixth edition, 2003

Course Code: AUT 416 Automotive Alternative Fuels
< baad) 4 28860 By

Prerequisites:

Contact Hours: 2 Cr.h =[1 Lec. + 2 Tut. + 0 Lab.]

Course Content A ¢ giaa

Introduction to alternative fuels —automotive fuels - <l 35 palad — 2485l By A daaia
specifications - compressed adsorbed natural gas fuels| (CNG and ANG) L geadll anhll jall 2@
(CNG and ANG) - liquefied petroleum gas (LPG) and| (LNG and Jiludl Js il 5 oanhall Sadl o -
liquid natural gas fuels (LNG) - Biogas and Biodiesel| 2585 — ssall J5ull a8 55 s sall 2685l -L PG)
fuels — alcohol fuels (methanol and ethanol) - Hydrogen| — Jsilisally Jei¥l ads — cpagonedl WA
fuel cell -gasoline fuel additives — diesel fuel additives — J& — Juall a8y Slilia) — 3l 285 il
storage, distribution, and handling of gasoline and diesel| &l — Gosally dpdl 2y Ugias a5
fuels - the economic impact of alternate fuels — test] sl clilawil Judad — sl Jilal (galadyl
cycles, sampling, and analysis of exhaust emissions. Sl )y 535 il 380 43 5
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Experiments (L ab) (A
1. Engine performance testing (speed, torque, power -zl — e yill) Cua e & jaadll sl ]

and SFC)
2. Basic sampling of the exhaust gases
3. Emission testing for natural gas and gasoline

(258 51) Mg 5 yadl)
adladl 3l Al i) 22 2

Sl gl clSHad Al Ll 3

engines (bl
4. Emission testing for diesel engines Sl Gl DS el aalall il jlidl 4
srkal
References

1. P. Richard, “Automotive Fuels Reference Book”, SAE publication, 3 Edition, ISBN
978-0-7680-0638-4, 2014.

2. M.L. Poulton, “Alternative fuels for road vehicles”, Computational Mechanics, Inc.,
Billerica, MA (United States) 1994.

3. James D. Halderman"Hybrid and Alternative Fuel Vehicles" (4th Edition) 2015, ISBN-
13: 978-0133512120, ISBN-10: 0133512126.

4. T. K. Garrett, “Automotive Fuels and Fuel systems’, Volume 1: Gasoline,
Commonwealth Drive, Warren dale, USA, 1994.

5. T. K. Garrett, “Automotive Fuels and Fuel systems’, Volume 2: Diesel, Commonwealth
Drive, Warren dale, USA, 1994,

6. R.N. Bradly, “Automotive and Small Truck Fuel Injection Systems”, Prentice-Hall, Inc.,
1986.

Course Code: AUT417 Heavy Equipment Maintenance & Safety Operation
ALE Cilanall aY) Jaadil) g Alual)
Prerequisite courses:
Contact Hours: 2 Cr.h =[1 Lec. + 2 Tut. + 0 Lab.]
Course Content 2084l 6 giaa
Introduction to heavy equipment safety and maintenance] O~ — a3l — A& Glaadll gl y dla & Aotk
— Storage — shipment — erection — preparation forf — %osd) Bhaall — Jafill et - S AN Jall
operation — periodical maintenance — preventive ‘o gAY 2 (] B LA Aall) 480 sl
maintenance (technical services 1 and 2 — current repairg <lebss Slilae — (ol Z3haY) dau el 32yl
— medium repairs — overhaul) — standards for technical -0ke¥) Silabial — & 3bays Awal) Cidaal Zauldl) il
servicing and repair — safety precautions.

References
1. Abrosimov K., Bromberg A. and Katayev F., “Road-Making Machinery”, MIR Publisher
— MOSCOW, 1960.
2. Galperin M., Dombrovsky N. and Mestechkin L., “Construction Equipment”, MIR
Publisher — Moscow, 1982.
Elective —6 Course Code AUT44x
Course Code: AUT441 Hybrid Electric Vehicles
HEVAdagall 43l 4 < jlnad)

Prerequisite courses:
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Contact Hours: 2 Cr.h = [1 Lec. + 2 Tut. + 0 Lab.]

Course Content
Environmental Impact and history of Modern
Transportation, Electric Vehicles (Configurations,
performance, tractive effort, energy consumption).
Hybrid Electric Vehicles HEV (Concept of hybrid
electric drive trains, architectures of hybrid electric
drive trains). Electric Propulsion systems (DC
Motors, Induction motor drives, Permanent
magnetic brush-less DC motors drives, Switch
Reluctance Motor drive), Series hybrid electric
drive train design, Parallel Hybrid electric drive
train design, Mild hybrid electric drive train design,
-Energy storages (advanced batteries, Ultra
capacitors,  Ultrahigh - speed  Flywheels,
Hybridization), Modelling and performance of
HEV with MATLAB.

284l ¢ giaa

bl — Eaal)l Jal dilay gl Gl Y
Oall aea ) A laaaill) 4l <)
pogda) Adngall Al bl (AL eDDigi
Al ) lapaaill 8l a5 Clas ol 0 5eSl) gl
oMl Aalail  (Aimgall ApeSl 3Lal 8 laa )
Caall iy S jae — el L) IS jaa) Al <))
el Ll 5 3 patinal) Apusdalinall S e — 1A
S i s Aingal) B pal) A shaia apanal (U 05
Sl el Aingal) 50l Aashia apaais sl
Sl Limgall 5l A ghiia el - (5 sial)
alaill — Ziaal) by jUagdl) ddlall (583 Cilaa g Jal)
Lagall @bl s8lae o(Cpngdll asete — Aiall
MATLAB <36 Ll zals j alasiinly ¢1aY1 3 o

References
1. MehrdadEhsani, et all, “Modern Electric, Hybrid Electric, and Fuel Cell Vehicls”,CRC
Press, Boca Raton, London, New York, 2005.
2. L. Guzzella and A. Sciarretta,“Vehicle Propulsion Systems, Introduction to modeling and
optimization”, Springer, Verlag Berlin Heidelberg, 2005.
3. Ron Hodkinson and John FentonW, “Lightweight Electric/ Hybrid Vehicle Design”,
Betterworth, 2001.

Course Code: AUT442 CAD Applications in Automotive Engineering

) Ldia A LAY el Bac losey ananail) cliplas
Prerequisite courses:
Contact Hours: 2 Cr.h =[1 Lec. + 2 Tut. + 0 Lab.]

Course Content
Computer aided design (CAD) of vehicle structure
and components using SOLDWORKS ANSYS,
MATLAB/SIMULINK software’s. Advanced sketch
techniques and three-dimensional modeling of]
vehicle structures and components - Advanced CAD
software commands and libraries of standard parts -
Practical exercises, including parametric modeling
and editing - practical exercises include modeling of]
parts and assemblies of vehicle components, sheet
metal, standard parts such as bolts, nuts, washers,
bearings.... etc.- Drawing sheets for individual parts
finite element and assemblies - Application off
method (FEM) in automotive structural design and
analysis using finite element software (ANSYS,
ABAQUS). Stress analysis simulation for individual

parts and assemblies of wvehicle components

; 284 ¢ giaa
b b sodsiall ol Aediial el V) Guds
preail SolidWorks () sl Bacliuey manal
q‘\_ﬁ (‘“Jﬂ Laagial) 3kl LS jall Cilranag ol 3al
SNCCR VA RV QR PR W SR [P PR V]
s A kall) Ahaaill o) 3aY) Gl s dasiiall yal 5Y)
Y el Baclias avanaill ali ju daalal) (duulal
(LS el Claanay el jaY Aldie Lle ol -
5 pranaill Laed 4985 4 il ) dadas o s gt
:K:\LAJ c\)'.;i (.\‘J.Aim\ & 4:\4&“ C\JS‘ %) :\.USA ;\)';i
L dalaall ) S 5255 sl suall 5 paalsall Jis
o Wl daitiall Al A0 danaig) Cila gyl dlae) —
48yl dadia - A€ el Sl A Claaaa o) Y
dilais manal (A Llinkis (FEM) saaaall jualiall
eabiall @l andall mal yy aladinly S ) i,
¢)3aY Clilga¥l Jiad 3Slae - (ANSYS) s23sl)
oo JS LY Gam Y ae Sl Clrana
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considering both static and equivalent dynamic
forces that affect the vehicle components and
structure.

Lo 5 5 all 8IS A ualinall (5 sill 5 A& (5 sl

Computer Lab

1. Course mini project (1): Computer aided modeling for vehicle structure and

components.

2. Course mini project (2): Computer aided stress simulation for vehicle structure and

components.

3. Course mini project (3): Computer aided stress analysis for vehicle structure and

components.

1. Anupam Saxena and Birendra Sahay (2005),

Anamaya Publishers, New Delhi, India.

References
“Computer Aided Engineering Design”,

2. Narayan, K. Lalit (2008). Computer Aided Design and Manufacturing. New Delhi:

Prentice Hall of India.
3. www.SolidWorks.com
Course Code: AUT443

Prerequisite courses:

Automotive Accident Analysis

) il ga Julas

Contact Hours: 2 Cr.h =[1 Lec. + 2 Tut. + 0 Lab.]

Course Content

Introduction to automotive accidents analysis —
Vehicle kinetics and kinematics - types and causes of]
accidents — environmental factors — geometrical
characteristics of highways factors — Vehicle
structure crash mechanics - accidents reconstruction
(scene investigation, tools and equipment, tire marks
and vehicle damage, speed estimates, vehicle
inspection, sketches and mapping, Traffic
information and vision systems, numerical modeling
and simulation) — occupant kinematics - vehicle
passive safety systems — wvehicle active safety|
systems - Course mini projects by analysis of real
accidents.

Al s siaa
S all c¥alae — cl ol Gl ga (a8 4 adie
g sall el sl — sl el g 81551 Sl
Lwig)) (ailcadll Joal e — Gl gall e 3 iy al)
0 — S Al JS adani A SuilSe— Aoy o) (3,1l
sl gl oY) caalall a8 ga Caa) ) gl
i) Sl ¥y ekl e el Yl i deasical
Sl aadll 3l de o 285 63 ) 8
acaly 1l slSlad) s canlall duaia il il jal) (S yall
(bl Jiall - (A5 all 5,0 5l LAY 5 Ll
il glaie — AL lal) il slaia — LS I AS jal
s Gl e Jalaty 5y cle 5 yde — Al gy

References

1. 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.

Course Code: AUT444

Vehicle Aerodynamics

(S all A 54 LSaalipl
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Prerequisite courses:
Contact Hours: 2 Cr.hn =[1 Lec. + 2 Tut. + 0 Lab.]

Course Content

A ¢ giaa

Introduction to vehicle aerodynamics — Fundamentals] <—sbel — Sl jll 0l sell alipa ) 8 4ol
of fluid mechanics related to vehicle aerodynamics — el 5 58l dlas — ALl S ol pall LSS

Aerodynamics forces and moments affecting vehicle

53mdll (558l et — A el e e 35l
e S el pd ) (8 Jlai Ll d €5 3< jall

body —Aerodynamics drag analysis and reduction — ;.12 s el 5,8 Jlas Ll 3 a5 i Y

aerodynamics lift analysis and

reduction - le 2 sl aalipll i — A8 ) s e 5 550

aerodynamics side force analysis — effect off 1o dui sell \Sualiall 5ls - 5 g8 gl PDgan) 5 ) jEaay)
aerodynamics forces on the vehicle stability and fuel| 4 sed) Waslindl — #Lo )l lim sa - Sl A
economy - effect of vehicle aerodynamics on ride| <o 2285 45 sell Salipall — 4 Jlatll S jall

comfort — Aerodynamics of Commercial vehicles -
engine cooling — testing and evaluation of vehicle
aerodynamics.

A sl Sl a5 L) — 48 jall

References

W. Hucho, “Aerodynamics of Road Vehicles”, SAE Book, 1998.
J. Bernard,“Road vehicle Aerodynamic Design”, Longman, 2001.

Course Code: AUT445

Prerequisite courses:
Contact Hours: 2 Cr.h =[1 Lec. + 2 Tut. + 0 Lab.]

Automotive Preventive Maintenance
<l lall 44018 ol Liluall

Course Content|

Introduction of Automotive preventive maintenance,
Maintenance goals and objectives, linear programming,
mathematical representation for linear programming, graphical
solution of linear programming system, mathematical solution
of linear programming, Pre-trip inspections, maintenance
training and maintenance management information system,
Outline the basics of the service station planning and
workshops flow rate. Calculate the number of maintenance
requirement an evaluation of the service station, application off

linear programs in maintenance filed—vehicle replacements.

244 (s siaa

C ool dulEgdl bl e 4l
daall (ol Jiall dghasll daa )
Aol il asu ) dall - dhal)
— Aghall s ll ozl dall — dyaal)
Rilpeall Sl oyl s — sl 08 il
Lghaall-dy Yl cleglaall ol Llyas
Gk ddanadl Ladadill Gl dcay sl
Ae Glbes — Jeall (B 33 Jazag
— Aeadll Aase apd Adluall el
sl Llaa (A& Lhaall ol ) Gakai
LS )

References

J.D. Patton “Preventive Maintenance”, 3rd Edition ISBN-13: 978-1556178757,

ISBN-10: 1556178751, 2004.

JOHN M. GROSS “Fundamentals of Preventive Maintenance” .ISBN 0-8144-0736-

6

Idhammar, Idhammar, Et Al.‘“Preventive Maintenance, Essential Care and

Condition Monitoring Book, 1999.

Course Code: AUT446

Prerequisite courses:

Performance and Productivity of Heavy Equipment
ALE lanal) Apali) g o)
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Contact Hours: 2 Cr.h =[1 Lec. + 2 Tut. + 0 Lab.]
Course Content]

Classification and design features of heavy equipment|

- Factors affecting heavy equipment productivity|
(human - equipment design — soil - environmental) —|
selection of heavy equipment - operating cycle off
heavy equipment machines - calculations of the
productivity of equipment (bulldozer, grader, scraper,
loader, dump truck, excavator, and conveyer).

Al s siaa

Sl sall- dparaaill Lgaadla g L& Calaaall Cayial
A i) Jal gall) L& Calaaal) dalis) e 5 5 gl
ol 5 550 - (Admpd) Agid) oy i) yapanal
Slaal - dabiaa) ALE) Clasal e JSIdaliad)
TNy aal) o B A Al Gla - 322l
Gl ol = o gy SV jag jall ) 5 saldl)
(&l laadl — il el

References

1. ERIC K. SHINSEKI “Earthmoving Operations”, 15 JUNE 2000.

2. Herbert L. Nichols, “Moving the Earth: The Workbook of Excavation, Fifth
Edition”, 2005, 1999 The McGraw-Hill Companies, Inc.

3. FIATALLIS, “Performance Handbook”, S.A.N. Turin, Italy, 1981.

4. Gransberg Douglas D. “Construction Equipment Management for Engineers,
Estimator, and Owners”, Taylor &Francies Group, London, New York, 2006.

5. Caterpillar, “CATERPILLAR PERFORMANCE HANDBOOK’, Peoria, Illinois,

USA, 2015.

Course Code: AUT447
Prerequisite courses:
Contact Hours: 2 Cr.h =[1 Lec. + 2 Tut. + 0 Lab.]

Course Content

Automotive Air Conditioning <! bl s

284 ¢ giaa

Introduction to automotive Air conditioning - ~Air S SbSe — Gl S Ge Atk
conditioning system components - Climate Control| ¢ bl i wlisa — sl @l
system components, Types of AC compressor,| s —<Sal - Al - Glulsli gl gl — Al

Evaporator, Condenser, Control 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, AC Gas, AC routine

maintenance.

Experiments (Lab):
1. Assembling and disassembling AC components

Db — Caiadlly il Jadil) xiliay aSal)
a:’}«‘“‘}d:‘i“ﬂ‘@u—-\ﬁﬁﬂ‘:‘éjf—c‘}g_“
oSl 3909 & aall &y i B 90 G A
5530 Ay sl Alpall — Cauill 3 aadiuall )

gl

e

(are) @ i)

Seadll 3 s alal) Conill datiadl o) aY S gl ]

onboard a real Lab Vehicle. Gl Al g gl Canall Al G dakal) e djlae 2
2. AC maintenance policy and test procedure. gl e
3. Charging and discharging the AC GAS. Sl 5 50 Alpal Al @ hadll i CJ“ 3
4. Tooversee the components differences between Air il 50 oy AR AAS LS 4
condition and Climate Control.
References
1. B. Tom, “Automotive-Heating-and-Air-Conditioning”, 3 Edition, 2002.
2. Automotive-Air-Conditioning-and-Climate-Control-Systems-ExLibrary.
3. Automotive-Heating-Ventilation-and-Air-Conditioning-Systems-Classroom-Manual- by

Farnell, Warren M.

-67-

2021-2020 o) sts Aaals — Ay ylaally Aunigh IS — il jadl 5 ol bl dnia mdli 1 Capa



