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il g it sal) duutin grali gal Al yal) ALl

Hours per week
Code Course Name = == = Al Al o) 2!
@
First Year MRS
BAS 111 Mathematics (3) 22| -14 (3) “lualyy 111 smd
ELP 112 Electrical circuits 22|15 LS A g 112 3¢
MCH 113 Manufacturing Engineering 2 1 1|4 et duinia 113 &
MCH 114 Mechanical Drawing 213|-15 oSSl ani ) 114 ¢
MCH 115 | Engineering Materials(1) | 2 | 1 | 1 | 4 (1) dpmtin 31 5 115 i
MCH 116 Thermodynamics 212|115 4la Kaldp 116 &=
MCH 121 Theory of Machines 2121 - 1|4 T Ay ylas 121 e
MCH 122 Heat and Mass Transfer 20 2 | 1 | 5| Ay gslalJus | 122
CMP 123 Computer Programming 1|12 |4 Clalad) Ao 123 s
ELC 124 Electronic Circuits 211114 A <l il ga 124 &)
MCH 125 Engineering Materials (2) 2 12|15 (2) Apdia 3 54 125 i
BAS 126 Mathematics (4) 2 12| -4 (4) claly, 126 ol
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Hours per week
a - o
Code Course Name i ISR sl A adl ) Aal) sl 3683
815158
<y
Second Year A 48
MCH 211 Stresses Analysis 202 - |4 Gllga) Julas 211 s
BAS 212 Statistical Eng. & 2] 2| - | 4| evlaavis il slasy) [212 Gl
Probability i
MCH 213 Fluid Mechanics 2021115 &l sall 1S4ilS0a 213 e
MCH 214 Introductlon-To- 2 | 2 14 i A atia ile | 214 e
Mechatronics
MCH 215 | Engineering Measurements | 2 | 2 | 1 | § dpia ciluld 215 &
ELC 216 Logic circuits 2 1 1|4 Aahia il 216 &Y
MCH 221 Mechanical Design (1) 23] -5 (1) “lissla aranali 221 dwa
MCH 222 System Dynamics 212 1]5 Al Laliys 222 éia
HUM 223 Engineering Standards 2 | 2 ] s i clialsd | 223 ol
&Safety
ELP 224 Electrical Machines 2012115 sy 224 (¢S
ELC 225 Logic Control Systems 212]1|5 (sihaial) aSaslf alad 225 4
Summer training ( 1) -0 -] - - (1) Ara Alasa qu
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Hours per week

Code Course Name = = | o Lyl Rl s 2681
PR ER
SO KA B )
@
Third Year dANE 43 4
MCH 311 Mechanical Design (2) 213 -5 (2) S+ pranal 311 e

Microprocessor and

ELC 312 . 21 1| 1| 4] 488 claid golalea | 312
Microcontrollers
ELP 313 Power electronic 2|1 1| 4 s S by g gl 313 G¢sS
MCH 314 Mechanical Vibrations 2|1 1| 4 Al @il ) ) 314 dw
ELP 315 Automatic Control 2020 -| 4 Y aladlf 315 3¢
Technical writing o . PP o
HUM 316 .. ) 21101 -13 SV il jlgma g S Al 316 o
& Communication Skills
317-(x) Elective (1)Group A 2 1(1)| 4 Group A(1) guksa) 317-(x)
Design & Manufacturing by pladiuly aalalll g asacall) e
MCH 321 Computer (CAD / CAM) 2 1 2 5 [EVHEN | 321 4
HUM322 Projects Management 2 | 2 - 4 e g il 5l 322 il
ELP 323 Special electrical machines 2 1 1 4 dala 4y g8 I 323 &S

ELC 324 | Computer Interface Circuits | 2 | 1 | 1 | 4 Greaad! Aid) Jay 1) ) g0 324 &

9 (e gail) asatl) i ga

Pneumatic & Hydraulics

s
MCH 325 Control Circuits 2 1 1 4 SHaoued) 325 &
326-( x) Elective (2)Group B 2 1 1 4 Group B (2) g8l 326( x)
Summer training 2 (2) (A
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Hours per week

(@ “ .
Code Course Name dEEEE Al ) Al acd 3.81)
e W B2
e [X S
(]
Fourth Year day) ) 43 4
MCH 411 Graduation Project** - -4 4 *km ALl g g plia 411 &
HUM412 Engineering .Ethlcs & 5 1ol 3 | figh o iy cgsiayy 412 ol
Regulations
ELP 413 Digital Control System 202115 Bl asaly Al 413 3¢S

Programmable Logic Controller

ELP 414 (PLC) 2 211 5 @A,)-,\J\ gihld\ ?Saldl 414 G
PEJJ ‘s,.cl.'\km\ﬂ slSal

Artificial Intelligent & Intelligent

b &

ELC 415 Control Systems 2 11} 4 4gsal) agasil) 415 &)
416( x) Elective (3)Group C 211 ]1)| 4 Group C (3) g8al 416-( x)

MCH 421 Graduation Project** - -4 4 Fg AL g g jda 421 &

Engineering Economyand . . .z .
HUM 422 2 2 (4] 4 I g (pigd) alaidy) 422 o
Management .

MCH 423 Robotics 2 12|15 Slisg A 423 éa

MCH 424 | Industrial Processes Control | 2 | 1 [1 | 4 | 4elal cllall B agad) 4248
425-( x) Elective (4)Group D 2|11 4 Group D (4) g 8al 425-( x)
426-( x) Elective (5) Group D 2|11 4 Group E (5) ¢ 84l 426-( x)

**4 weeks are provided for student after second term exam for project preparation, submission and
discussion.

5 Aanii g4 Jaws g2l g 5 el dlaely Ul o iy A ol ) Jeadll 2 5y el i) elgll ey a4 5538 (anady ¥
Rgrall z A 5 A1 (e i) s eliae (e diad alaf 4tislie
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First Year AT R CBH]
First Term S8V (il pal) Sl
ClaliaY) S la Al a5 g Lo gaa) Jual) el A 248 .
el EIEAE I A 2
3 125 | 75 - 50 | 4 - 2 | 2 (3) wlpaly, 111 ol | 1
3 125 | 75 15 35 5 1 2 2 L g S0 112 66 | 2
3 12575 | 15 | 35 | 4 | 1 1| 2 finall) duria M3 |3
3 12575 | - [50 | 5| - | 3|2 GSsaia | 114 | 4
3 125 75 | 15 | 35 4 1 1 2 (1) Aptia 3 5a 115 | 5
3 125 | 75 15 35 5 1 2 2 40 Wl 116dw | 6
18 750 | 450 | 60 | 240 | 27 4 11 | 12 PEN)
N Cg::l.:e Course Title Hours Per Week Grades
Lec | Ex | Lab | Tot | CW | P/O | Wr | Tot
1 | BAS 111 Mathematics (3) 2 2 - 4 50 - 75 | 125 3
2 | ELP112 Electrical circuits 2 2 1 5 35 15 75 | 125 3
3 | McH13 M];‘:g“lfla::;‘l:;‘g 2 | 1| 1 | 4 |3 | 15|75 125 3
4 | MCH 114 Mechanical Drawing 2 3 - 5 50 - 75 | 125 3
5 | MCH 115 E“gi“eeri‘(’f) Materials | > | ¢ | 1 | 4 | 35| 15|75 |[125] 3
6 | MCH 116 Thermodynamics 2 2 1 5 35 15 75 | 125 3
Total 12 | 11| 4 | 27 ] 240 | 60 | 450 | 750 | 18
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First Year AT R CBH]
Second Term (B sl pal) Juadl)
Saiay) 5aa ol &g 4o gaa) Juaty) cile i e 258
s [T T e | G | e o | @ | o A SA | f
3 125 | 75 - 50 | 4 - 2 | 2 ) 4 121 | 1
3 125 75 | 15 | 35 | 5 1 2 2 Augl) g3 pad Jus | 122w | 2
3 125 | 75 | 25 | 25 | 4 2 1 1 Slopaalad) daa 123 | 3
3 125 | 75 | 15 | 35 | 4 1 1 2 g sl il g 1244y | 4
3 125 75 | 15 | 35 | 5 1 2 | 2 (2) dpetin 2) 5 1254 |5
3 125 | 75 - | 50| 4 - 2 | 2 (4) Sy, 126 i | 6
18 750 [ 450 | 70 [230| 26 | 5 | 10 | 11 A
N Cg:;:e Course Title Hours Per Week Grades l::r):;l:
Lec | Ex | Lab | Tot | CW | P/O | Wr | Tot
1 |MCH 121 | Theory of Machines 2 2 - 4 50 - 75 | 125
2 | MCH 122 | Heat and Mass Transfer 2 2 1 5 35 15 75 125
3 | CMP 123 | Computer Programming 1 1 2 4 25 25 75 125 3
4 | ELC124 Electronic Circuits 2 1 1 4 35 15 75 | 125 3
5 | MCH 125 E“gi“eeri‘(‘;‘)Materia‘s 2 | 2| 1 | s | 3| 1575125 3
6 | BAS126 Mathematics (4) 2 2 - 4 50 - 75 | 125 3
Total 1m | 10 5 26 | 230 | 70 | 450 | 750 | 18
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Second Year 4l 48 4l
First Term JY) (il Jll Juaadl)
] S Juay cile b
Hadiay) dla R oS 3 . 3
o= 4 gt el au) ol
¢ A3 - . . " ) A
| @ U @ o @ e
3 125 | 75 - 50 | 4 - 2 | 2 Cialga) Jalas 211w | 1
3 125 | 75 - 50 | 4 - 2 |2 LYl 212 guad | 2
3 125 75 | 15 | 35 | 5 1 2 | 2 ) gl LS 2134w | 3
3 125 | 75 - 50 | 4 - 2 | 2| clbigsilsall dusia gie | 214 | 4
3 125 | 75 15 | 35 5 1 2 | 2 Lnnia ciluld 2154w | 5
3 125 | 75 15 35 4 1 1 2 djilata il g 2164 | 6
18 750 | 450 | 45 | 255 | 26 3 1 | 12 Aleal
Course : Hours Per Week Grades Exam
N Cod Course Title Ti
ode Lec | Ex | Lab | Tot | CW | P/O | Wr | Tot | M€
1 | MCH 211 Stresses Analysis 2 2 - 4 50 - 75 125 3
2 | BAS 212 Statistical Eng.& 2 2 - 4 50 - 75 | 125 3
Probability
3 | MCH 213 Fluid Mechanics 2 2 1 5 35 15 | 75 | 125 3
4 | MCH 214 Introduction To 2 2 - 4 50 - 75 | 125 3
Mechatronics
5 | MCH 215 Engineering 2 2 1 5 35 | 15 | 75 | 125 3
Measurements
6 | ELC 216 Logic circuits 2 1 1 4 35 15 75 | 125 3
Total 14 | 10 3 26 | 255 | 45 | 450 | 750 18
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Second Year A1) 48 31
Second Term (B sl pal) Juadl)
Slaiey) s cila Al a8 e gaal) Juai¥) cle b P 158
- < o~ < ¢
) . ~, . . )
gl | @ |oie | d e | oE| @ | op 2
3 150 | 90 - |60 | 6 - 4 | 2 (1) ClisSle pranas 21 |1
3 150 | 90 20 40 5 1 2 2 pladl) LSpalina 222 dia 2
Anaigll cliial gal) .
2 100 | 60 | - | 40 | 4 - 2 | 2 ? “‘tf > 2304 |3
el
3 150 | 90 20 40 5 1 2 2 sy 224 &¢S 4
3 150 | 90 | 20 | 40 | 5 1 2 | 2 (silaial) asatl) akis 2254 |5
14 700 | 420 60 220 | 25 3 12 10 ()
(858a¥) (b oLl 6 X Loy Slola 8) gonbaal 3 Baal (1) s (e i
- SO = |25 125 2y 53 5l ke (ko) plad) i cou il g, sl 3 3o a2k
750
Hours Per Week Grades
Course . Exam
N Course Title .
Code Time
Lec | Ex | Lab | Tot | CW | P/O | Wr | Tot
1 | MCH 221 Mechanical Design (1) 2 3 - 5 60 - 90 150 3
2 | MCH 222 System Dynamics 2 2 1 5 40 20 90 | 150 3
Engineering Standards
3 | HUM 223 &Safety 2 1 - 3 40 - 60 100 2
4 | ELP224 Electrical Machines 2 2 1 5 40 20 90 150 3
S | ELC225 | Logic Control Systems 2 2 1 5 40 20 920 150 3
Total 10 10 6 26 220 60 420 | 750 14
summer Training (1) for 3 weeks
( 8 Hours/Day x 6 Days/ week) 25 25 ) S0 )
750
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"N 'Y B
b &2/ B

. . . 2 e ii 48
Mechatronics Engineering Program % .oﬂ‘f'?
Third Year AN 48 Al
First Term JY) (il Jll Juaadl)
Slaiey) s cila ) a5 e g Juat¥) cle b e 158
“ < o 4 ¢
) . . . . )
el IE VN I VR I 7 R 2
3 125 | 75 - 50 5 - 3 2 (2) Sl pranal 31w |1
GlaSadall g cladleall 4
3 125 | 75 15 | 35 4 1 1 2 g 3rzan |2
3 100 | 60 15 25 4 1 1 2 ¢ S8l i g At 313 (&S 3
3 100 | 60 | 15 | 25 | 4 1 1 2 LilSia a3 3a) 3144w | 4
3 100 60 - 40 4 - 2 2 Y aladlf 315 @& 5
Gl e 9 g S A p
2 100 | 60 - 40 | 3 - 1 2 Sy 316 < | 6
3 100 | 60 15 | 25 4 1 1 2 Group A(1) ) 317-x | 7
20 750 | 450 60 240 | 28 4 10 14 ull.u\
Course : Hours Per Week Grades Exam
N Cod Course Title Ti
ode Lec | Ex | Lab | Tot | CW | P/O | Wr | Tot | ‘M€
1 | MCH 311 | Mechanical Design (2) 2 3 - 5 50 - 75 | 125 3
2 | ELC312 | Microprocessor and 2 1 1 4 | 35 | 15 | 75 | 125 3
Microcontrollers
3 | ELP313 Power Electronics 2 1 1 4 25 15 60 100 3
4 | MCH 314 | Mechanical Vibrations 2 1 1 4 25 15 60 | 100 3
5 | ELP315 Automatic Control 2 2 - 4 40 - 60 | 100 3
Technical writing
6 [HUM 316 &Communication 2 1 - 3 40 - 60 | 100 2
Skills
7 317-x Elective (1)Group A 2 1 1 4 25 15 60 | 100 3
Total Marks 14 10 4 28 240 60 450 | 750 20
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Third Year JANEN 48 4l
Second Term (A il Al Juadl)
Slaiay) 5e cila ) a5 Ao gyl Jlaiy) el " 148
- ) ) Pul‘ - e
,adl) . . . . . )
@ | @ || D || @ | e 2
Ll 2
3 125 75| 15 | 35| 5| 2 | 1] 2 e R21dn |1
Gulad) aladdiuly
3 100 | 60 - 40 4 - 2 2 cile g pdall 8 322 04l | 2
3 12575 | 15 | 35 | 4 1 1 2 dald Ay g8 ) 323 %< |3
3 125 | 75 15 35 4 1 1 2 | elall Auiud) Jay 1 il ga | 324 € 4
3§ (b guil) ?SL'\.“ g
3 125 | 75 | 15 | 35 | 4 1 1 2 g 325
SH gl :
3 100 | 60 | 15 | 25 | 4 1 1 2 Group B (2) s 58 | 326-x | 6
18 700 | 420 | 75 | 205| 25 | 9 7 | 12 )
50 95 | 25 | (€Y ekl 6 X lag CloluB) gl 353 (2) (hua (silasa S
- - aa.iﬁm-.ls354@%&@‘@&\@&@%)&\&3,@&\J\yedﬁ
750
Course . Hours Per Week Grades Exam
N Course Title X
Code Lec | Ex | Lab | Tot | CW | P/O | Wr | Tot | Time
Design & Manufacturing by
1 | MCH 321 Computer (CAD / CAM) 2 1 2 5 35 15 | 75 | 125 3
2 | HUM322 | Projects Management 2 1 - 3 40 - 60 | 100 3
3 | ELP 323 | Special electrical machines| 2 1 1 4 35 15 75 125 3
4 | ELC324 | Computer Interface 2 |1 1 4 035 | 15|75 125 3
ircuits
5 | MCH 325 | Preymatic & Hydraulics |5 1y 1 4 035 | 15|75 125 3
ontrol Circuits
6 | 326-x Elective (2)Group B 2 1 1 4 25 15 | 60 | 100 3
Total 12 7 9 |25 205 | 75 | 420 | 750 | 18
summer Training (2) for 3 weeks ) )
( 8 Hours/Day x 6 Days/ week) 25 25 S0
750
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Fourth Year day) ) 43 41
First Term JY) (il Jll Juaadl)
Slaiay) 5e cila ) a5 de guy) Jlaty) el e 148
; 284l pa " ¢
) . ~, . . )
el IE VN I VR I 7 R 2
- 100 | - 50 | 50 | 4 4 - - wkg Al £ g pha 41w |1
ilay i) LBMAY) .‘
2 100 60 - 40 3 - 1 2 iyl 412 il | 2
3 150 | 90 | 15 | 45 | 5 1 2 | 2 a8 ) asat) ol 4135 | 3
3 150 | 90 | 15 | 45 | 5 1 2 | 2 | mesl bl asaidl | 414 ¢S | 4
PEJJ ‘s,.cl.'\km\ﬂ slSal 4
3 150 | 90 15 45 4 1 1 2 A s 4154 | 5
3 100 | 60 15 25 4 1 1 2 Group C (3) s 416-x | 6
14 750 | 390 | 110 | 250 | 25 8 7 10 ‘_,-“-AA\
Course Hours Per Week Grades Exam
N Cod Course Title Ti
ode Lec | Ex | Lab | Tot | CW | P/O | Wr | Tot | ~ ™€
1 | MCH 411 Graduation Project** - - 4 6 50 50 - 100 -
2 | HUM412 | Enmeineering Ethies & {5 ) - 3 0 4 | - |60 | 100 2
Regulations
3 | ELP413 Digital Control System 2 2 1 5 45 15 90 150 3
Programmable Logic
4 | ELP414 Controller (PLC) 2 2 1 5 45 15 90 150 3
Artificial Intelligent &
S | ELC 415 Intelligent Control Systems 2 1 1 4 45 15 20 150 3
6 416- x Elective (3) Group C 2 1 1 4 25 15 60 100 3
Total 10 7 8 25 250 110 | 390 | 750 14
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Mechatronics Engineering Program % .oﬂ‘?‘f
Fourth Year day) ) 43 41
Second Term (B sl pal) Juadl)
Sladiay) Be cila ) a5 Ao gyl Jlaiy) el e 148
‘ S84 o 5 ¢
) o 5 : 2 )
s ma | o e | d e |ole| @ | .
- 200 - | 120 | 80 | 4 4 - - seig Al £ g 21 |1
3 100 | 60 - 40 | 4 - 2 2| g gl Sy | 422 o) | 2
3 125 75 | 15 | 35| 5 1 2 2 g3 90 4234w | 3
cilalaall b agasl) .
3 125 | 75 | 15 | 35 | 4 1 1 2 ielial 2440 | 4
3 100 | 60 15 25 4 1 1 2 Group D (4) st5a) 425-x | 5
3 100 | 60 | 15 | 25 | 4 1 1 2 | GroupE(5) ¢t | 426-x | 6
15 750 | 330 | 180 | 240 | 25 8 7 | 10 A
Course : Hours Per Week Grades Exam
N Cod Course Title Ti
ode Lec | Ex | Lab | Tot | CW | P/O | Wr | Tot | ~ ™€
1 | MCH 421 | Graduation Project** - - 4 4 80 120 - 200 -
Engineering
2 | HUM 422 Economyand 2 2 - 4 40 - 60 | 100 3
Management
3 | MCH 423 Robotics 2 2 1 5 35 15 | 75 | 125 3
4 | MCH 424 | mdustrial Processes |5 | | 1 4 | 35 | 15 | 75 | 125] 3
Control
5| 425-x Elective (4)Group D 2 1 1 4 25 15 | 60 | 100 3
6 426- x Elective (5) Group E 2 1 1 4 25 15 60 | 100 3
Total 10 7 8 25 | 240 | 180 | 330 | 750 15

** 4 weeks are provided for student after second term exam for project preparation, submission and
discussion.

el g4 Jas o) g 5 il alacly allal) o iy S sl ) Jaadl] 3y pail) ClUlaia¥) olgii) dey qald 4558 (anady **
Sgrall A 5 A1 (e o) s eliac (e Aiad ALl 4iilie
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H.1. For Engineering And

Mechatronics Engineering Program

Pyramids Higher Institute of Engineering and

Technology

Hours per week
Code Course Name = A pdl ) Ral) o) 2!
N = . =
& >< & =
(<) (<) =p &
e
-
Group A (1) ¢ 83 317 -(X)
A Faults Diagnosis 2 1 1 4 e ) (el A
B Turbo-Machinery 2 2 - 4 Al 5 ) B
C Renewable energies 2 1 1 4 3asaial) cildUal) C
D Re:-frlgera?l(.)n 2‘1nd ) 1 1 4 o1 5gl i g 45 D
Air Conditioning
Group B  (2) ¢U441326 -(X)
A Electrical Drive Systems 2 1 1 4 A Sl jmpedl) ala A
B Reverse Engineering 2 1 1 4 Apusad) dunigll B
Systems and Equipment’s gl Clana g alis
¢ of Materials Handling 2 1 1 4 3 gall C
D Automatic control systems 2 1 1 4 o) aSad alid D
E Signal Analysis 2 1 1 4 il ) Judas E
Group C (3) st 416 -(X)
A Operations Research 2 1 1 4 Gilaland) & gay A
Micro & Nano Electro- LSS0 g 448 kil
B Mechanical System 2 2 B 4 juall Lalita g5 sall B
(MEMS and NEMS)
Maintenance of . .
Al g yilSual) alall) Allua
C Mechatronics Systems 2 1 1 4 #s sl ol 4 ¢
Group D (4) s 841425 -(x)
A Fire Fighting 2 1 1 4 G ad) dadlca A
B Automotive Technology 2 1 1 4 G o) L o 4383 B
Mechatronics Systems 1 g lseal) aladl .
C Design 2 1 1 4 9 filSal) a3l arasalt C
Group E  (5) 83 426 -(X)
Numerical Control .
) aSadl) Cilisla
A Machines 2 1 1 4 (Bl psadl) il A
B Bio-Mechatronics Systems 2 1 1 4 A g il a gadl] alail) B
Computational Fluid Jaibal) Al aall LSl
¢ Dynamics (CFD) 2 1 1 4 > &l sall Laaliya C
D Images Processing 2 1 1 4 ogall dallaa D
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il g ilSal) dtia gall <l 8l alal) (g giaal)

Preparatory Year dLalas ) 48 i)
First Term JsY) (ol Al Juaadl)

BAS-011 Mathematics (1) (2+2)

Partial fractions, Theory of equations, Planar analytic geometry, Conic sections, Function (definitions and
theorems), Basic functions (power function, trigonometric functions, inverse trigonometric functions),
Limits (definitions and theorems), Continuity (definitions and theorems), Derivative (definitions and
theorems and higher orders), Engineering applications of the derivatives.

(2+2)1) Siludly 011 b

Il - (L @bylasg colayyas) Jlgl - dudogyseall $oladll - &giuued) Aol gl - Nalaedl 4,105 - &85l ) gl
@bylaig Glasyas) doylpaiadl - (L) Obyasg lasyas) blgd! - (Al dddinll gl - didiall JIgl) - 55l A1s) dwludl
laital) gl Olaedad] - () e CSlag cbylaig colis,ad) Colinsal - (1g

BAS-012 Physics (1) (2+1+2)
Properties of Matter: physical quantities, standard units, dynamics, oscillations, Gravitation, fluid statics,
surface tension, fluid dynamics, viscosity, Elasticity, waves in elastic media and sound waves.

Heat: temperature and temperature measurement, thermal expansion, heat transfer, the first law of
thermodynamics, kinetic theory of gases, entropy and the second law of thermodynamics.

(2+1+2)1) sLiyd 012  yolu
- b))l - (55 yoing)! 055l - d3landl - CBIRBY - Kralipad) - drawlil] ohhomg)l - &Sl sl Bolall ol g
Adgsall Olgally dyell blugdl § Ol gall - Zgyell - A g3l - 4S9 0ugl! Kol

- bl 2\55)2.” Zk”)_,.]a.t.]\ - %{)b}d‘ Kg.ol.u”w dgsjl 033\21” - 5)!).2.” J&sl - L_,SJ!)"'” ddad! - lgwld é)]o_g 5)!)2.” 4>y IB)L&J‘
Aghyoed) Kabioal) GBI 05381 - Log 59

BAS-013 Mechanics (1) 2+1+1)

Vector algebra - Vector applications - Type of forces — force analysis — moments — coupling moment —
force systems — free body diagram — equilibrium of a group of bodies — isolation of mechanical systems —
center of gravity and mass center — distributed forces — cables with distributed load, concentrated loads —
structures and trusses — friction — virtual work — stability of equilibrium, position vector, moment of
inertia.

(2+1+1)1) K560 013  pwolaed

el Jalaseo - (S98)l Wl gazo - S5l Z193) - pgiall - o)l Jalox - (558l £l - Wlgamiall e iliudal - Olgiall
dcjgall oYl @ild BN - dejgall (ol - ASdlg Jaml 35y - 4SS @laill 3¢ - pluzdl (o de gazes O3l -yl
QW guadll pie - g gall dzite - OISV il - 2LV Jiadl - S - Glgllealy Sl - 835500l SVl
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BAS 014 Industrial Chemistry (2+2)

Gaseous state — Solutions — Colloids — Electrochemistry — Corrosion — Building Materials — Pollution (Air,
Water and Soil) — Oil and Petrochemicals — Lubricants — Polymers — Semiconductors — Some Chemicals
Industries — Practical Chemistry — methods of Qualitative and Quantitative chemical analysis.

(2+2)&cliuo £basS 014 (yolusd

JoAdl = (B9 slally elggll i3l Gbo) ol — elidl alg — ST — Loy gl — Lol — Jloxall — &34 Alx|

GbasSd! Judoadl 3yl — Aol £lasSdl — dsbasSIl Gleluall jam — o gall ol — Sl yad 52l — g3l — SUglasSe il
.90&)‘_9 95.:511

MCH 015 Engineering Drawing & Projection (1) (1+3)

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 and isometric drawings.

(1 +3)1) Joliaulg gukidd sy 015 heo

Ssimally Jaslly Laidll (53 ganll Dolawdl — duuwnkigl loguny)l — oyl 68,315 o9yl LS — Gledl oty llg oy o
Systaiall lawl — udana (abaius (o dsedll badluall e Jguasl) Boelus Obgiuas bliwdl — dwdigl pluzYls
(SAe93)9

HUM 016 Technical English (2+0)

Introduction— Properties of technical English— Revision on English grammars— Active and passive speech—
Some common mistakes in writing technical English— Paragraphs— main idea— Examples of technical
English in different branches of engineering— Translation.

(2 + 0)dud ol d3J 016 ol

— Jsemall guolly polacl) quadl Ao — ppdaniYl Aalll § gl del gl dazrlie — i)l LplaniY Llll jailas — dedie
dundigl] £958 (3 i)l LplonsY) Aal) Aol — Lalud)1 8,801 — olyaal) — ddl] AlandY) sl LUS (§ Anslad) slasYl yam
Azl — daliseal)

HUM 017 History of Engineering and Technology (2+0)

Introduction to engineering and technology science, engineer tasks, engineering work activities, engineer
responsibilities, engineering performance support scientific branches in faculty of engineering, international
description of engineering branches, work field for graduate engineering, History of engineering education
and establishment of Engineering faculties in Egypt, relation between engineering and nature engineering
organization, engineering and technology through history, stages of society development, engineering ethics,
historical relation between science and technology to solve problems and technical reporting.

(2 +0)uzrg) SN g duwigl! syl 017 !

o)l g3 3 il £ — uigal) Ol giune — dpwigh dadddl — udigall plgs — Lol ¢3Sy duwigh ple (3 dodie
sLidlg (qwaig)l ealaill Fenyl — duodigl (23 Joadl Yo — duoigh) §9,8) (Wlall o gl — dpwig)! OLISIL daalall
o985 J>lpe — oyl pe L g 9iSilg duwig)l — drawigl Oladaially dacdally duwdig) &BMe — pan § drwdigl OIS
Al jlanlls S U (3 L g) Sl whall o o)l A8l — digadl BT — lassinall
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Preparatory Year Lalacy) 43 jal
Second Term ) o A Juaadll)

BAS 021 Mathematics (2) (2+2)

Indefinite integral (definitions and theorems), Definite integral (definitions and theorems), Logarithmic
and exponential functions and their derivatives and integrals, Hyperbolic functions and inverse hyperbolic
functions and their derivatives and integrals. Methods of integration. Applications of definite integral
(plane area, volume of revolution, length of arc of curve, arc surface of revolution, undetermined forms
and L’Hopital’s rule), Improper integrals, Space analytic geometry (the straight line in space, space plane,
the sphere).

) (2 +2)2) ©ludl) 021  polud

— a9 Lgilisns a1y Araiyle gl JIgll — (loytaig linya3) sutomall Joll — (Ollaig linyas) uomall s Jab|
sl o] — Dogtuned] A Lusell) sdeall ST e oliadas — JoBl Gyl — el giliniue g duwSially L1 Jlgll
o)) dutig — Bauomodl e S — (Jliasg) Belby Sadmmall pe blghl — o9l e do-luse — ugall Jobo —
(8,501 = £l (S gtall — ELa)l § pabuall Lasnll) ekl

BAS 022 Physics (2) (2+1+2)

Electricity and Magnetism : charge and matter, the electric field, Gauss law, electric potential, capacitance,
current electricity, resistance, electric and electromotive force, Ohm’s law, Amperes law, Biot-Savart law,
Faraday’s law of induction, inductance, magnetic materials.

Optics : geometrical optics, reflection and refraction of light, dispersion of light, interference of light,
diffraction of light, polarization of light.

) (2+1+2)2) sbnd 022  oleol
— dagliall — (3 S Ll — dndl — (3 1S dgzdl — ool 09318 — 3Lyl Jlaeall — Balally Lioeitdl & duaboliaally <bygS!
Apwabolisall 3l gall — GIUI Gl — ol ($1aDB (19318 — )lalue-cgar 0938 — el 09318 — gl 058 — Andlull d Sl 891

sgsall ladsiwl — s gl 3 gum — sguall JSIU5 — s guall cid — ;34'4”)\.“/5.“3 u.u&ajl — dwaigl! C)lfj,a.Jl : C)l“Jj,a.J‘

BAS 023 Mechanics (2) 2+1+1)
Kinematics of particles: rectilinear and curvilinear motion— relative motion— Newton’s laws of motion—
equation of motion— work and energy— impulse and momentum— impact of particles.

Kinetics of systems of particles: Newton’s laws— equation of motion of a system of particles— work and
energy of system of particles— impulse and momentum of system of particles. Motion energy and
momentum in rigid bodies.

) (2 +1 +1)2) 88 023 | ol
@l — Bl Jssd) — 3ol Dslas — dSymld (3900 198 — Al &Syaull — dimiallg ddasil] Aol 1 Olopunll 8y
Ologudl p pabiarll — 4uSlg

plas) 4uSllg adull — Oilagud! pllad) d8Ually Jaid! — SOlapud! pllas d85> Aalas — (595 (ls8  dnapeunl) pladd] Koy
Adall plue M 401y d8Uall — a8yl — losunsl
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CMP 024 Introduction to Computers (1+2)

Introduction to data and information— software— hardware— Input— Output— data types— specifying
algorithms flow charts— programming languages— introduction to fundamentals of algorithms and flow
charts, Basic programming using simple language— programming design with sequential, selective and
iterative structures (Sequences, IF statement, Case statement, Designing Solutions Using Loops, Iterations,
Repetition: For, While, Do While, For, Array operations, One and two dimensions arrays).

(240 + 1 = 2):duwlodl Slwlad 024 oS
U3 day Pty - colodd (olud)1 sUdl 5 ¢ LT el ¢ Goalond] dadail Slolis ol glaall odasg caslon) oty )yl g
o paplie slhacly lghdxd zal ! ool (g dalaiel) daliseall ldaadl g dolusddl UL ol ++C domapll A8 (oye
Ja] Jie el LSS dalaiall ildasdl o 5531 lelgil ) ya0)l pasaiy L daliseall ULl Olarloilg 84S0 dolused! 5ol
9 J19 lasaio 4581 denpdl ) geobidl (yais WS sl g 5,Sl 9 gl dakiseall @Sl Joz ¢ lgzly39 bl
¢ daill 9 dolusd! Gldas)l ot @1 dapd! golpdl pas sl ¢ L GBI 9 Gginall g GUEKI 5 Ly ol lasal!
Q95 Blly IS (e el Wi roomsal of 3aoxilly H,SHI Aoyl $LA) . euasatll (§ (hos slast )yally Caedly Cardiail]
e S @l oy e o o] K dunzyn Alylayg ds giiny
MCH 025 Engineering Drawing & Projection (2) (1+3)

Types of sectioning Views, developments of intersected gasometrical bodies — symbols of electric and
electronic. Methods of fastening, assembly drawing, principle of using computer in drawing.

(1 +3)2) bliwlg qudid ew) 025 o
ol — Azl o gyl — Conditl] J3lavg — A9 7SIYNg A5 5gSU1 gyl — As-luial) duesdig)) plu Al — JaBluall £1930

MCH 026 Production Technology & Workshop (2+1+2)

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 of gas cutting, gas welding, Arc welding: Arc
furnaces, welding and cutting torches, prepare and make some joints, safety during welding operations.
Arc welding, metal arc welding, different coatings, welding methods, prepare and make some joints,
safety. Resistance welding, main elements, prepare and make some joints, safety.

(2 +1+2)diygy ZWY L 915 026 whao

pllll = (3U,eSU1 plodll — 331 — NI oo — Balisdl — Oalaedl JuiesS Aol g8 — Oalaall LSl — lgall (olgs-g 163
e Oldeas — dbyseall e Sldes  oolaadl Juisd Oldeas e dos oy . ool ldasy Juiiddl Sl — (Jadsl
oSl sl Sl = B3l e g I adad ldae — i AT e wlidos — JSadl AT e olidas — 83,41
aaddl 3yb Sy pdainad] — Grandl o] — i) — GuiSI) = jadll Oldes — dabizeall Olad] I3 4S84
i Joeg 147 — pladlly ploxlll Jelduo — JU,gS0l osall 0BT — (3Ll sl ploxll) = 5L plxll Gyl — 5L
Gyl — dakiseall wledllall — (31,481 gl Juandl ploelll — (31,681 o sl ploll — ploxlll ildas £UST OLYI = Do o)l
Ol — Do gl ams Jesg ng2s — dwludl_oliall — doglialb plolll — LY — Dol (ams Jesg agas — alxlll
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First Year A ¥ 43l
First Term JsY) (ol Al Juaadl)

BAS 111 Mathematics (3), (2+2)

First order ordinary differential equations. Second order ordinary differential equations with constant
coefficients: methods of undetermined coefficients and variation of parameters. Second order ordinary
differential equations with variable coefficients: Euler's equation. Laplace transforms. Inverse Laplace
transforms. Application of Laplace transform: solving differential and integral equations. Fourier series.

(2+2) (3) <l 111 und

A O alaall 13 ALl Y alaall A A (e Ranbal) Aloalil) Y abaal - g1 A (e Aalall Abealill iy aladl)
5 OOY i gl dlibea ;5 il cidlabaall il Alaldl) Y abaall cciSlabaall & G 5 eatna il cOaall 5k
st labudia ALalil) c¥alaall Ja ik 5 WY G sSaa Jygad

ELP 112 Electrical Circuits (2+2+1)

Basic dc circuit elements, Voltage and current sources: Ideal, Independent and dependent sources, source
transformations. Power, Energy Resistive circuit: Ohm's and Kirchhoff's lows, Series and parallel resistor
combinations, Delta / Star transformations, Network theorems: Nodal and Mesh analysis, superposition
theory, Thevenin theory, Norton theory, Maximum power transfer theorem. Magnetic field

(14242) A S il gd 112 (3¢S

’@JQSM )E\JJHE)JSJ\ ’;GLLM ’JJLAAAM Ol e c&mmb:\_\n_mﬂ )\éﬂ\} A@Aﬂ JJL&AAM\ J\T}ﬂ\ ’2\3\.\)@&\ E)S\Jﬂ:\_luu‘Y\ )m\_uj\
Aok Al Jdaill ¢ gaiall Jalail) ¢ 3l gall Jalas (5 5k Llall 5 daaill Bl a3 4y ) siall 5 A3l giall il sall Cagdi S g sl il 8
Ageabalinal) il sall o3 5080 Calea 3,080 ¢ A e 3 )08 ol 4y 5has | () 63 535 (i il Hhai ¢ aenl

MCH 113 Manufacturing Engineering, (2+1+1)

Casing: Introduction on the operations of casting — Sand casting — Pattern making - The formation of sand

molding - Foundry furnaces and casting- Casting test — Checking method of casting products — Casting
quality control.

Welding: Welding types classification — Welding symbols - Different types of electric arc welding-
Resistance welding- Checking welding defects.

Cutting: Mechanics of metal cutting, Selection of cutting conditions, Calculations of machining time and
power consumption — application on turning, milling, drilling ...., nonconventional machining
processes.

(141 +2) aoiaatl) dwaia 113 dlia

i i — call 5 gl 81— e ) gl G el Aelia — o) Sl — ASLed) e (e Rasie $ASLu)
_Q\SM\‘;BJ};}\L.}@_QSM\)Qﬁi\é)k—&\)@ﬁiﬁ[\}d\&j@\g}ﬂcfﬂm‘}OJ&A\A@fﬁlﬂ\jM\

Gsae — Aediiall plalll 3k — el gily Ao glall alad — ac) sily o 5eSU G gl alad — G pall alad —alall) ge ) —alalll ¢ 530 saladl)

50



Pyramids Higher Institute of Engineering and
Technology

P.H.I For Engineering And Technology

Mechatronics Engineering Program

o2 B i: 40
Feonygpon®

Aadia - i) ¢l A1 b Gl e el (sl 5 cpny oo — il iy Al oyl e ASiiSsa sl
Al sl adadll 5,k e

MCH 114 Mechanical Drawing, (2+3)

Assembly drawing - Working drawing - Limits - Fits- Tolerances - Surface roughness. Standard machine

elements (bolts, nuts, keys, pins, ..etc.)- welding and riveting conventions — Different of couplings of shafts

and axils- Application — Principle of Auto CAD.

(2+3) (S5Ssal an ) 114 e
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MCH 115 Engineering Materials (1), (2+1+1)

Atomic structure of matter- Crystallography- Solidification mechanism- Grain boundaries- Theory of alloys-
Binary and ternary alloys- Thermal equilibrium diagram- Iron carbon diagram- Heat treatments- Carbons
steels- Alloy steels- Cast iron- Nonferrous metal and alloys- Conventional alloys used in mechanical and
electrical engineering.

(1+142) (1) Apmdit 3 50 115 élia
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MCH 116 Thermodynamics, (2+2+1)

Fundamentals of thermodynamics - Thermal properties, first law of thermodynamics applied on gases-
Properties of pure substances- First law of thermodynamics applications on pure substances- Second law of
thermodynamics. Entropy- Heat engine cycles- Applications to positive displacement compressors -Gas
turbine — Refrigerators and Air conditioners and reciprocating internal combustion engines

(1+2+2) ) a Kalin 116

i@l ol gl (ailiad — el Jall aftindat 5 A ) all Waabiall J o1 o sial) Al Al aibaddl = i el Kbl el
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MCH 121, Theory of Machines, (2+2)

Kinematic analysis of mechanisms and machines; position, velocity and acceleration - Motion geometry
(analytical, graphical and computer assisted methods) — Cam and cam follower mechanisms, Static and
dynamic force analysis —flywheels -Dynamic of reciprocating engines — Balancing gear trains — Simple
gyroscopes — Applications.

(2+2) <Y 4k 121 e
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MCH 122 Heat and Mass Transfer, (2+2+1)

Fundamentals of heat transfer by conduction - Steady and unsteady heat transfer. Convection — Radiation -
Fundamentals and operations of mass transfer. Analysis of heat and mass transfer in industrial operations.

(1+2+2) ALSY g5 ) ad) JUL) 122 e
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CMP 123 Computer Programming, (1+1+2)

MATLAB/Simulink as a Technical Computing Language- Development Environment and Basic Operations
- Arrays Operations- Data Structures, Types of Files, Managing Data Input and Output - Programming -
Plotting and Animation-Symbolic Math Toolbox - Numerical Methods - Root Finding and Introduction to
Optimization-Curve Fitting to Measured Data - Simulink Basics - Basics of Modeling in MATLAB and
Simulink - Initial Value Problem - Practical Examples.

QA1+ 1) Slaals daa 123 s
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ELC 124 Electronic Circuits (2+1+1)

Semiconductors- P-N Junction — Diode characteristics — Clipper circuits — Zener Diode — Basic Bipolar
Junction transistor (BJT) — DC analysis of BJT — Operating point and load line — BJT small signal equivalent
circuit model- BJT as an amplifier — Class A power amplifier — Class B (Bush pull) power amplifier— basic
operational amplifier and its applications - IC timer applications (Monostable and Astablemultivibrators) —
Active filters — type of filters

(1+1+2) Axig SSh il g3 124 &l
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MCH 125, Engineering Materials (2), (2+2+1)

Mechanical properties of metals, tensile, compression, bending, torsion, shear, hardness, fatigue, creep tests.
non-destructive test, Physical properties of metal - Dislocation theory - Residual stresses — electrical
properties of engineering materials.

(142 +2) (2) dawtia 3 ga 125 i
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BAS 126, Mathematics (4), (2+2)

Functions of Complex variables — matrices — eigenvalues — eigenvectors of matrices — special functions
(GAMA -BETA -LEGANDER — BESSEL) -linear systems of equations and matrices — vector spaces -
matrix exponential methods - gauss and stocks theorem- curve fitting- multiple integral and its application.

(2+2) (4) <hudl; 126 ul
JI sl — (Ol ilgaio) s gheadl 461N Clgatall — il hoaall (o) o) 4510 Al Allis — il stuaall — A€ sl Ol yriall J) 2
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MCH 211, Stress Analysis, (2 + 2)
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Equilibrium, continuity, mechanical behavior of materials - Normal force, shearing force, bending and
twisting moment diagrams — Stresses in simply loaded elastic bars: axial loading - bending and torsion —
deformation — stiffness - strain energy. Stresses in elastic oblique bending: combined bending and torsion.
Two — dimensional stresses - principal stresses - maximum shear stress - allowable stresses - Mohr’s circle
representation. Application to some simple frames- thin vessels — springs - load and displacement
measurement.

(2+2) <lalgal Jalad 211 éw
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BAS 212 Statistical Engineering and Probability (2+2)

Sample Space and Events-Axioms of Probability-Conditional Probability- Discrete and Continuous Random
Variables- Probability Distributions- Mathematical Expectation- Special Distributions- Joint Probability
Distributions- Random Samples- Estimation Theory- Testing of Hypotheses-Statistical Inferences- Linear
Regression and Correlation- Analysis of Variance- Computer laboratory using a statistical software package.

+2) eNLAY) g digh) slany) 212 (ol
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MCH 213 Fluid Mechanics (2+2+1)

Fluid principles and definitions - Fluid statics - Fluid kinematic — Principal equations of continuity,
momentum and energy in integral forms - Dimensional analysis — Friction coefficient and losses.
Introduction to differential analysis of fluid motion — Incompressible in viscid flow- Flow in pipe and ducts
— Boundary layer flow — Flow around immersed bodies (lift and drag).

(14242)  pdl ga LSuilSia 213 e
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MCH?214 Introduction to Mechatronics (2+2)

Definition of Mechatronics engineering — components of Mechatronics system — analyze and solve problems
in simple electrical and electronics circuits — Mechanical applications using CAD software - Different types
of actuators used in Mechatronics systems — different types of speed and position sensors — principle of
operation of the four types of motors (AC induction, DC motor, servomotor and stepper motor) — size the
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motor for an application — select the suitable type of motor for an application — identify the signal processing
that has to be applied to signals in Mechatronics systems — types of controllers used in Mechatronics systems
- select suitable type of controller for an application - steps of designing a Mechatronics system.

(242) .l g Al g2 14éla
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MCH 215 Engineering Measurements, (2+2+1)

Fundamentals of Measurement Systems - Instrument Types and Performance Characteristics - Measurement
Uncertainty and error analysis - Calibration of Measuring Instruments - Data Acquisition and Signal
Processing - Electrical Instruments - Presentation of Measurement Data - Variable Conversion Elements -
Intelligent Devices - Sensor Technologies.

(142 +2) dowtia ciluld 215¢a
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ELC 216 Logic Circuits, (2+1+1)

Numbering systems- Logic gates- Boolean algebra- Combinational systems, encoders, decoders,
multiplexers, demultiplexers and arithmetic circuits- Flip flops, properties and different types- Counters-
Shift registers- Memories- Programmable logic devices (PLD).

(1+1 +2) ddhaia i) 52216 <)
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MCH 221Mechanical Design (1) (2+3)

Design procedures- Factors affecting design details — Selection of materials- Modes of loading — Safety
factors and allowable stresses- Design of detachable joints (threaded joints, keys and pins) - Design of
permanent joints (Welding, interference fitting, riveting)- Design of some machine elements: power screw —
spring- thin pipes and pressure vessels- Seals- Design of hydraulic and pneumatic cylinders- Application of
CAD.

(3+2) (1) SiSia aranai 221 ia
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MCH 222 System Dvnamics, (2+2)

Dynamic modeling by linear and nonlinear lumped multiport elements of physical systems. unified treatment
of active and passive mechanical, fluid, electrical, thermal and electronic devices and systems — concept of
state and state variables - formulation and solution of state equations by direct analysis and by digital
computer methods - dynamics response and stability of linear systems — system functions — pole-zero
configurations and their interpretation — generalized impedance and source equivalents - Extensive use of
engineering examples.

(2 +2) pBal) ualins 222 dlia
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HUM?223 Engineering Standard and Safety (2+2)

Standard specifications in electrical and electronic systems. Sources of hazards in electrical, mechanical, electronic
and electromagnetic systems and devices. Sparks of DC and AC energy sources and methods to overcome. Grounding
and shielding techniques with practical issues. Different standards in electrical, electronic and communications
engineering (e.g. IEEE). Fault analysis, fuses, voltage and current transducers, fundamental relay operating principles
and characteristics, over current protection, comparators and static relay circuits, differential protection and its
application to generators, transformers and bus bars, motor protection, pilot wire protection of feeders and standard
protective schemes for system coordination of relays. It examines concepts and techniques associated with the design
and operation of electrical distribution systems. Topics include load characteristics, distribution substations, choice of
voltage levels, loss minimization and voltage control, calculation of impedances of unbalanced three-phase systems,
and analysis techniques of radial systems.
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ELP 224 Electric Machines (2+ 2+1)

The main theory of the electromagnetic fields. The definition of force, potential, torque and energy stored in
electric and magnetic fields. Energy conversion. DC machines: DC generators and motors (Characteristics
— operation — excitation - position and speed control). Single-phase transformers, Three-phase transformers,
(Construction — operation - modeling - characteristics— connections). AC machines, single phase induction
machines, three phase induction machines (theory of operation, phasor diagrams, circular diagram,
simulation and speed control). Transient and dynamic study.

(142 + 2)4 ¢S <N1224- 3¢S
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ELC225 Logic Control Systems, (2+1+1)

Minimization technique for logic equations by: K- map up to 6 variables, Tabulation technique (Quine
McClusky). Implantations of the logic Microcontroller by simple programmable logic devices (SPLD’s)
such as PLA, PAL and EPROM. Design by finite state machine technique — State diagram for simple logic
Microcontroller - Design by algorithmic state machine ASM for complex logic Microcontroller.

(1+142) . Alial) aSailf A35 522 &l
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MCH 311 Mechanical Design (2), (2+3)
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Power transmitted elements - Dynamics shaft design - Motion control: clutches and brakes, spur gears,
helical, bevel and worm gearing - belts and chains - Bearings: hydrodynamics, hydrostatic and anti-friction
bearings - Vibration parameters in design- Design equipment — CAD applications

(2+3) (2) S8 apanati 311 e
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ELC 312 Microprocessors and Microcontrollers (2+1+1)

Introduction to microprocessors and microcontrollers — Difference between microprocessors and
microcontrollers -The 8086 microprocessor (structure, programming and applications) -The 8051
microcontrollers ( structure, programming and applications) - Assembly language programming - Basic
language programming - The AVR microcontrollers (structure, programming and applications) — Micro-C
or Basic Language programming — Analog to digital conversion techniques - project work piece is required
to complete the course requirements.

(1+1 +2) 4a8al) cilaSatial) g cilallaal) 3712 &l
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ELP 313 Power Electronics, (2+1+1)

Power semiconductors switches: Diodes, power transistors, thyristors, GTO, MOSFET, Turn on and Turn
off of thyristors. Controlled rectifiers circuits, AC voltage controllers single and three phase - DC choppers,
Bridge inverters single and three phase applications, Pulse width modulated inverters (PWM). Power
electronics applications in industry

(1+1+2) s 98 clig A<l 313 (3¢S
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MCH 314 Mechanical Vibrations, (2+1+1)

Principal of vibrations motion — Single degree of freedom — Damping effect on free vibration — Forced
vibration — Two degree and multi degree of freedom systems - Vibration control- Vibration Measurement
and applications.

(A+1+2) A4Sl i) 5a) 314 e
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ELP 315 Automatic control (2+2)
Introduction and motivation to Control Systems, Practical issues (disturbance rejection, noise attenuation, unmodeled
dynamics) and control system design, Control system structure: open loop and closed loop with comparison indicating
advantages and disadvantages. Control system analysis: time response (transient response, steady state response and
stability analysis) and frequency response analysis. Control system design steps with Laplace and inverse Laplace
transforms. System modeling: Transfer function or polynomial or input/output representation, State space
representation of dynamic systems, electrical elements (RC, RL and RLC circuits, Op-amp) and Electromechanical
Systems (Servomechanisms, mass-spring-damper mechanism or shock absorber, hydraulic and pneumatic motors,
solenoid valves etc.). Transfer function and block diagram reduction; Differential equations transferred into transfer
function using the Laplace transform, representing real systems by block diagrams and using the reduction techniques
to yield its corresponding transfer function. Time response specifications and analysis: Typical test signals for the time
response of control systems, Transient response analysis and design, steady-state error analysis and design, Stability
analysis (Absolute-, Relative-, Internal-stability) and design. Control system stability analysis: Routh criterion and
design, Root locus and design, Basic Control Actions and Industrial Automatic Controllers with design case studies.
Design and compensation using conventional methods: Reduction of parameter variations using feedback, Phase-Lead
Compensation, Phase-Lag Compensation, Lead-Lag compensators, PID compensators with tuning methods. some
applications using MATLAB.
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HUM 316Technical report writing &Communication Skills, (2+1)

Methods of technical writing, properties and margins, comparisons, definitions, experiments properties, ’
tables and graphs- contents of technical report- Steps to write a technical report- Standard abbreviations-
Letters- Catalogs.

Preparing a presentation- preparing your self- delivering a presentation- handling an audio.

Dividing the presentation to points, using hyperlink facilities in presentation.
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MCH 321 Design & Manufacturing by Computer CAD/CAM, (2+1+2)

Computer aided design - Computer aided manufacturing — production and management control —
programming and control of machine tools — production cycles — programs and special equipment — 2D and
3D simulations — linear transformations — analysis, simulation— integrity of computer aided design and
manufacturing systems.

2+1 +2) olall aialll g araall) 321 dia
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HUM322 Projects Management, (2+2)

Concept of management and its elements - Management organization - Market studies and its requirements
- Strategy of common relationships - Management terminology - Management stages - Implementation and
the different interrelations between its elements —Quality management in projects- network establishment —
critical path method —Pert method — introduction into resources schedule — project economics.

(2+2) e g pdial) 3001 322l
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ELP 323 Special Electrical Machines, (2+1+1)

Linear motors, Stepper motors (variable reluctance and permanent magnet motors), switched reluctance
motors, hysteresis motors, Servo-motors, Brushless DC motors, Universal motors: Operation,
performance, losses, efficiency and applications. Motor load machines: loads, rated operation, mechanical
transients. Automatic drive systems: starting, braking, closed loop operation. practical application using
microcontrollers.
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ELC 324 Computer Interface Circuits (2+1+1)

Digital systems computer interfacing circuits — interfacing microprocessor to computer system (ISA, Serial
communication port, Parallel Communication port, PCI, SCSI, IDE,(A/D and D/A converters))- Low level
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programming for computer interfacing — high level programming for computer interfacing — project work
piece is required to complete the course requirements.
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MCH 325 Pneumatic& Hvdraulics Control Circuits, (2+1+1)

Hydraulic control: Fluids for hydraulic power, sealing devices, pumps and actuators, hydraulic system
design, pressure control valves, Applied hydraulic circuits.

Pneumatic control: Compressed air preparation, standard and guidelines, Basic pneumatic circuits,
constructing the circuit diagram for coordinated motion controls, Applied pneumatic circuits.

(141 +2) Sdg gl 5 laguil) aadll yilgs 325 chia
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326- x Elective (2), (2+1+1)

Select from the table of elective courses (Group B).

(A+1 +2) (2) 4581326 - X

(Group B) 4Lzl whldell Jglda oo o)l o

Fourth Year day) 1) 43 81
First Term Jo¥ il ) Juadlf

MCH 411 Graduation Project**, (0+4)
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The student selects one of the proposed projects from the department with the helpof the academic staff. The
fulfillment of the project should prove that the student has satisfactory cover the following:

1. Understanding both theoretical and practical aspects of the problem involved in hisproject.

2. Ability to search for references and to survey modern technology.

3. Ability to suggest solution for the problem to provide acceptable and useful conclusions to solve the
problem.

4. Ability to express his ideas and present his project in acceptable form

(4+0) 7 AN £ g 411 i
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HUM 412 Engineering Ethics &Regulations (2+ 1)

Global Vision about Engineering Science & job of Engineer: Engineering and civilization - Engineer is one
of the finest and the highest job (Engineering job based on creativity, innovation and development from his
own imagination - Serving the whole humanity and seeking for the quality in human life). Engineer's
responsibility in the national and the international scale: Vital role for the engineer according to the
international engineering contracts (FIDIC) - Responsibility of the engineer according to the Egyptian Laws.

Job ethics and etiquette: Global vision on the Engineers Syndicate law no.66 for1974 - Confirming.

(142) oadigl) clay Haal) g CLENAY) 412 o)
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ELP 413 Digital Control Systems (2+2+1)

Introduction to digital control - Discrete-Time Systems - Modeling of Digital Control Systems - Stability of
Digital Control Systems - Analog Control System Design - Digital Control System Design - State—Space
Representation - Properties of State—Space Models - State Feedback Control - Practical implementation of
digital controller.
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ELP 414 Programmable Logic Controller, (2+2+1)

Introduction — PLC hardware —Logic sensors and actuators — Ladder diagram —Instruction programming —
Analog inputs and outputs — Practical applications of PLC.

(1424 2)za ial) Ahaiall aSaliall 414 (§¢S
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ELC 415 Artificial intellisence and Intelligent control systems, (2+1+1)

Introduction to Artificial Intelligence (Al) — Genetic systems - optimizing control systems using genetic
algorithms - Fuzzy logic controller design - Self organizing fuzzy logic controller — Neural Networks -
System modeling and control using neural network - Expert control systems - Applications.

(1414 2) ASY) asatl) ol 5 clhay) clSM) 415 &)
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416 — X Elective (3), (2+1+1)

Select from the table of elective courses (Group C)

(1+1+2) (3) ¢ 881416 — X

(Group C) 4tz whlyaell Jslda (pe o)l o

Fourth Year day) ) 43 41
Second Term () o Al il

MCH 421 Graduation Project (0+4)

The student continues his project.
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HUM 422 Engineering Economy and management (2+2)

Economic system principles — Economic series — Rate of return on investment - Curves for money flow and
interest rates - Analysis of the equilibrium point - Loses - Inflation and deflation Breakeven analysis -
Depreciation comparison of alternatives -Evaluation of general projects.

(242) B30 (udigl) Slai®y) 422 i
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MCH 423 Robotics, (2+2+1)

Introduction — complex rigid motions and homogenous transformation — Forward and reverse kinematics —
Velocity kinematics (forward and reverse) — independent control of movements. Robot’s dynamics (equation
of motion) - Control of arms and its base- Trajectory Planning and movement control of robot- Closed-loop
control system - Stability study - Digital actuator design — multi-functions actuators with and its application
in robotics.

(1+2+2) <lisng)l 423 daa
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MCH 424 Industrial Processes Control, (2+1+1)

Principles of industrial process control systems — characteristics of industrial processes — empirical
identification and parameter estimation — electronic sensors and elements of industrial parameters
measurements — design of controllers for feedback systems — performance criteria — Controller (Proportional
P, Proportional Integral PI, Proportional Derivative PD, Proportional Integral Derivative PID) — principles
of controller tuning — open-loop and closed-loop tuning — Design of industrial process controllers using
MATLAB.

(1414 2) dslial) cllasl) B aSadl) 424 dha
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425 — X Elective (4), (2+2)

Select from the table of elective courses (Group D).
(2+2) (4) s 1881425 - X
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426 — X Elective (5), (2.2)

Select from the table of elective courses (Group E).

(2,2) (5) s 881426 — X
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Elective Courses

Group A (317-x)
MCH 317 A Faults Diagnosis) 2+1+1)
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Data processing and analysis - Vibration Analysis — Contaminant analysis —Sound analysis — Discrete
frequencies — Fault analysis planning and system availability — Reliability and failure concepts — Reliability
data sources.

(141 +2) Jdas ¥ (audids 317 Adla
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MCH 317 B Turbo Machines (2+2)

Classification of turbo machines, performance parameters and laws of modeling. Basic equation of flow in
of turbo machines, compressible flow. Energy transfer in radial and axial of turbo machines, performance
characteristics, losses and efficiencies. Blade and cascade design, 3 dimensional effects

(2+2) i 5 <NT 317 B éle
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MCH 317 C Renewable Energies, (2+1+1)

Energy sources - Fundamentals of nuclear, solar, wind and waves biomass energies. Emphasis on availability
and utilization. System design and economic considerations — Applications.

(1+1+ 2) Basaiall cilédal) 317 C e
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MCH 317 D Refrigeration and Air Conditioning, (2+1+1)

Refrigeration methods — Vapor compression refrigeration systems — Absorption refrigeration systems -
Refrigerants — Air refrigeration systems- Introduction to psychometric chart - Refrigeration and heating loads
- Air Conditioning equipment’s.

(1414 2) ) 9¢d) G 5 34,5317 D élaa
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Group B (326-x)

ELP 326 A Electric Drive Systems, (2+1+1)
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Solid state DC drives: Converters and chopper circuits. Solid state induction motor drives: AC chopper,

frequency changer. Slip ring rotor recovery. Solid state synchronous motor drives: brushless DC and AC
drives.

(1+1, 2) A <Y ol ala3 326 A (365
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MCH 326 B_Reverse Engineering, (2+1+1)

Introduction to reverse engineering, and analysis (outline & detailed dimensional, tolerance, dimensional
link calculation) - Materials selection - Checking calculations, Factor of safety - Drawings (assembly &
working), Technological protrude, zero lot, mass production, Application examples.

(1414 2) dmsal) durigl) 326 B ¢l
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MCH 326 C Systems and Equipment of Materials Handling (2+1+1)
Interplant transporting facilities and handling equipment, Types of materials handling equipment’s
components (chains — ropes- pulleys- sprockets drums- gears-brakes- clutches and bearings) - Theory of
hoisting equipment, Crane frame structures - Stability of cranes - Elevators.
(1+14 2) 3 sal) Uglia cilara g ak2i 326 C élia
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ELP326 D  Automatic Control systems (2+1+1)
Frequency Response Analysis (bandwidth, phase-margin, gain-margin, LF gain, HF roll off) and design via
bode diagram/plot steps and case studies (constant, differentiator, integrator, first order lead, first order lag,
second order). Design and stability analysis using Nyquist plot and Nichols chart. Design and compensation
using conventional methods: Reduction of parameter variations using feedback, Phase-Lead Compensation,
Phase-Lag Compensation, Lead-Lag compensatory, PID compensatory with case studies. Stat Space Design
and Analysis with Compensation: State-Space Variables Canonical Forms (Controllable, Observable, Jordan,
Modal, Diagonal canonical forms), Transfer Function to/from State Space Equation, stability analysis via
Eigenvalues and Eigenvectors, Solution of the State Equation, State Feedback Controller Design (Regulator-
Problem, Servo-Problem), Ackermann’s formula and Pole placement design. Digital control system design
through discrete approximation of analog controller. Non-Linear Control Systems: motivation, Types of
nonlinearities, linearization, Systems analysis in the time domain, stability analysis, NL controller design,
phase plane analysis, limit cycle, describing function and its applications. Stability analysis of nonlinear
systems using Lyapunov, input/output and asymptotic methods; and design methods of nonlinear controllers
(linearization, absolute stability theory, sliding modes and feedback linearization)
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ELC326 E Signal Analysis (2+1+1)

Different types of signals and systems and ways of measurements- Time domain analysis- Special signals like impulse,
step, and ramp- Fourier series definitions and transform properties; Fourier transform (FT) and fast Fourier transform
(FFT), Frequency domain analysis- phase- Linear systems- Input and output relations- Analog filters; theory and types.
Signals characteristics, spectral analysis, correlation analysis, transfer functions, filter design and realizations, finite
impulse response (FIR) and infinite impulse response (IIR) filter design. Applications of above topics in electrical
communications.
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Group C (416-x)
MCH 416 A Operations Research, (2+1+1)
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Basic concepts and fundamentals of management science, problems addressed by operations research
problem formulations in linear programs, graphical solution of linear programs, simplex method, big M
technique, two phase technique, sensitivity analysis, transportation model, network planning, critical path
and PERT methods
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MCH 416 B Micro& Nano Electro-Mechanical System, (2+2)

Introduction and History, Fundamentals of NEMS/MEMS Fabrications, Laser Technology in
Micromachining, Soft Lithography, MEMS/NEMS Materials, Microstructures, Micro/Nano Actuators,
Micro/Nano Sensors, Characterizations of MEMS/NEMS Devices, Simulation and Analysis, Packing, Self-
Assembly, Nano-biotechnology
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MCH 416 C Maintenance of Mechatronics Systems, (2+1+1)

Assembly and commissioning of a Mechatronics production line - troubleshooting of a Mechatronics
production system — teleservices - software application - safety test procedures and quality control
management - interpretation of commissioning protocols - error documentation - corrective maintenance
- debugging procedure -Error analysis - error correction - fault clearance - preventive maintenance -
inspection tests - maintenance planning - maintenance of sensors, actuators, control panel and controllers
- PLC's.
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Group D (425-x)
MCH 425 A _Fire Fighting, 2+1+1)
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Fire detection — Thermodynamics of chemical process and flame propagation — Resistance of different
materials for fire —Flame dynamics and heat transfer from flame — Fire from electrical instruments — Self
combustion of materials in stores and industry — Fire protection system designs —Standard specification and
practical code — Applications.
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MCH 425B Automotive Technology, (2+1+1)

history of automotive industry, automotive tools & measuring instruments, Micronics System, engine
sensors and actuators, automotive clutch, manual and automatic transmission, Steering system, Wheel
angles, suspension system, Brake system, Tires, vehicle heating and air conditioning systems, electrical
vehicles, computer-controlled systems.
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ELP 425 C Mechatronics Systems Design, (2+1+1)

Introduction to design of mechatronics systems — comparison between mechatronics systems and
conventional design — actuators — actuator dynamics — connections of analog and discrete systems —
microprocessor technology and programming — principles of control theory and its stability - extraction
of equivalent linear systems — tools to obtain optimal design — modeling and simulation of mechatronics
systems - simulation programs for Mechatronics systems — introduction to smart mechatronics systems —
smart controllers — smart sensors — smart controllers.
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Group E (426-x)
MCH 426 A Numerical Control Machines, (2+1+1)
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Numerical theory — Control units in mechanical systems — Controlling in manufacturing operations. -
Measurement units - G-Code for numerical control machines- Programmable applications in manufacturing
operations — Computerized control in machines.

(L+1+ 2) a8 1) aSadl) ciliscle 426 A ¢l

(gonl a8l CHliSlal dina il — Gl sy il illee b Sl 2SSl Al 8 WSl claa - dlac ) Ay ks
sl sl 3 sl oSal) - neail) 8 daa ll ik

MCH 426 B Bio-Mechatronics Systems, (2+1+1)

Introduction to Bio-mechatronics, Sensors and Transducers, Actuators, Feedback and Control Systems,
Signal Processing, Sensory aids and Substitution — organs implant - Active and Passive Prosthetic Limbs.
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MCH 426 C Computational Fluid Dynamics (CFD-I)(2+1+1)

Classification of Partial Differential Equations, Finite Difference Formulations, Explicit & Implicit Methods
in Finite Difference Formulation in Fluid mechanics, Application to the Parabolized form of Navier-Stokes
equations, Approximate Factorization, Von Neumann Stability Analysis, Transformation of the Governing
Equations, Transformation Metrics & Jacobian, Grid types & Topologies, Introduction to Grid Generation
Techniques
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ELC426 D Image Processing (2+1+1)

Digital Image Fundamentals, Image Enhancement, Morphological Image Processing, Image Segmentation,
Image Transforms and Compression, and Image Processing Applications. Mathematical representation and
fundamentals of digital images. Imaging techniques, including ultrasound imaging, convention X-Ray imaging,
computerized topography, magnetic resonance imaging, microwave imaging, thermal imaging, nuclear imaging,
and other imaging techniques. For each of the addressed imaging techniques, the following is covered: radiation
propagation and interaction with materials, generation and detection, and image construction and reconstruction.
Then, the radiation protection should be covered. Image enhancement, image restoration, image compression,
image segmentation and color representation.
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