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Courses & Credit Hours of Energy Engineering Program
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[ Course Credit prerequisite
No.-| Type I(ff_‘;e)l Code Course Title CH code ECTS | SWL
1 HUMI111 | Technical English Language 2
1 HUMI131 | Societal Issues 1
1 HUM141 | Topics in Energy, Water & Environmental 2
i HUMI121 | Elective /| Research and Analysis Skills 2
HUM122 (1) Principles of Negotiation
HUM123 N Communication Skills
1 Elective Professional Ethics and 2
HUMI124 €2) L
Legislations
HUM242 Elective Occupational Health and Safety
HUM232 (3)' History of Civilization 2
HUM212 " German Language
1 BSE111 Engineering Mathematics (1) 3 5
1 BSE121 Physies (1) 3 5
1 BSE112 Engineering Mathematics (2) 3 BSE111 5
1 BSE122 Physics (2) 3 BSE121 5
1 BSE131 Engineering Chemistry 3 5
1 BSE113 Probability and Statistics 3 BSE111 4
1 BSE141 Engineering Mechanies (1) 2 4
MDE101 | Engineering Drawing & Projection 3 5
3 BSE261 Elective | Numerical Analysis 3 BSE112 4 100
BSE262 (4) Advanced Mathematical Analysis BSE112
BSE214 Elective Advanced Calculus 3 BSE112
2 BSE224 &) Operation Research BSE112
BSE223 Physics (3) BSE122
2 MPE390 | Practical Training 0
MPE490 | Field Training 0
2 MPE214 Technical Report Writing 2 3 75 2 2
2 MPE210 Modelling & Simulation 3 BSE112 4 100 2 4
1 BSE142 Engineering Mechanics (2) 2 BSE141 3 75 2 1 3
1 MDE194 | Production Technology 3 4 100 2.1 0 4
2 MPE272 Thermodynamics 3 BSE121 4 100 2002 4
. . BSE111, P = :
2 MPE220 Fluid Mechanics 3 BSE121 4 100 2 4 4
g’ 2 EPE224 Electrical and electronic circuits 3 BSE122 4 100 2 : 2 4.
3 2 MDE213 | Technology and Strength of Materials 3 4 100 2 2 4
{% 2 MDE211 Mechanical drawing using PC 3 MDE101 4 100 21 1 4
"g' 3 MPE315 Engineering Measurements 3 !\V[[ll?éz;zf], 4 100 2 ’ 1 1 4
g 2 MPE213 Automatic Control 3 BSE112 4 100 2 2 4
© 3 MPE312 Mechatronic Engineering 3 EPE224 4 100 2 2 4
MPE272,.M ) S
3 MPE330 Heat Transfer 3 PE220 4 100 2 2 4
Principles of Combustion and Internal BSE131,MP ) :
3 MPE341 Combustion Engine 3 E330 4 100 ‘ 1 4
3 MPE363 New and Renewable Energies 3 MPE330 4 100 2 2 4
3 EPE322 Electrical Machines and Power Transmission 3 EPE224 4 100 2 2 4
2 MDE221 Stress Analysis 3 MDE213 4 100 2 2 4
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. . MDE211,M
3 MDE311 Mechanical Design 3 DE221 4 100
3 MPE338 Heat Exchangers Design 3 MPE330 4 100
3 MPE362 Energy Saving and Management 3 MPE330 4 100
3 MPE353 Refrigeration and Air Conditioning Systems 3 MPE272 4 100
3 MPE364 Deyelopment of Energy Engineering Systems 3 MVIPE330 4 100
Using PC
2 MPE275 Power Stations Technology 3 MPE272 4 100
3 MPE384 Turbomachinery and Hydraulic systems 3 MPE220 4 100
41 4 MPE466 Design of Solar Thermal Systems 3 MPE363 4 100 1
42 4 MPE467 Nuclear Power Plants Engineering 3 MPE330 4 100
43 4 MPE444 Technology and Manufacturing of Bio-Fuel 3 MPE341 4 100
44 4 MPE4gs | 'Yind Energy Engineering and its 3 MPE363 4 100
Applications
45 4 MPE495 Photovoltaic Systems Technology 2 MPE363 3 75
46 4 MPE448 Hydrogen and Fuel Cell Technology 2 MPE363 3 75
47 4 MPE491 Graduation Project-1 3 100 Cr. Hr. 4 100
48 4 MPE492 Graduation Project-2 3 MPE491 4 100
4 MPE459 Refrigeration and Air MPE330
; . conditioning Loads estimation
49 Elective Design of Fluids Transportation 2 3 75
4 MPE420 (6) s p MPE220
Systems
4 MPE494 Geothermal and Waves Energy MPE363
4 MPE451 HVAC System Design MPE353
50 ‘ 4 MPE496 Elective /| Economics of Renewable Energy 2 VIPE363 3 73
%’ 7 Systems
G 4 MPE414 Control of Energy Systems MPE213
2 4 MPE423 Firefighting system MPE220
e Elective .| Waste Mangment &
51 i 4 MPE413 P g . . 2 BSE131 3 75
7 ® Enviromental Engineering
4 MPE412 Maintenance of Energy Systems MPE363
4 MPE460 Design of Water Desalination MVIPE330
Systems
52 4 MPE477 Elective | Design of Energy Storage 2 VIPE330 3 75
) Systems
4 MPE468 Special Topic in Energy MPE363
Engineering -1
4 MPE481 Pumps and Compressors MPE220
4 MDE416 Elective | Vibration and Acoustics Control MPE213
53 10) Special Topic in Energy 2 3 75
4 MPE469 pecia’ T opic In Lunergy MPE363
Engineering -2
4 MPE476 Energy Efficiency in Buildings MPE363
. Hydraulic and Pneumatic
3 1PE2
54 4 MPEA1S Elflc;l)ve Control Systems 2 MPE220 3 75
4 | MPE493 Special Topic in Energy MPE363
Engineering -3
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Competences Matrix of Mechanical POWer | generat Competencies for Engineers |  Mechanical | Subspecialty
. . : : ) i il Engmeern&g Competéncies
Engineering Program | Competencies ©
‘ ; ®
Level . 1 \ !
Type 1-4) Cade Course Title 112 r 314151678 ; 9110 14213141511} 2 3
1 HUMI111 | Technical English Language 1)1 1 1
1 HUM131 | Societal Issues 1 1 1
1 HUM141 | Topics in Energy, Water & Environmental 111
1 HUMI121 | Elective | Research and Analysis Skills 1] 1
HUM122 (1) Principles of Negotiation 1/1
HUM123 N Communication Skills 1 1 1 1)1 1 1
1 Elective Professional Ethics and
HUMI124 2) c o 1 1 1 1
Legislations
HUM242 | . .. Occupational Health and Safety 111 1
2 HUM232 3) History of Civilization 1 1
HUM212 German Language 1)1 1 1
1 BSE111 | Engineering Mathematics (1) 1/1
1 BSE121 | Physies (1) 1 1
1 BSE112 | Engineering Mathematics (2) 111
1 BSE122 | Physics (2) 111 1
1 BSE131 | Engineering Chemistry 111
1 BSE113 | Probability and Statistics 1]1 1
1 BSE141 | Engineering Mechanics (1) 1[1]1
MDEI01 | Engineering Drawing & Projection 11 1
BSE261 : Numerical Analysis 11 1
2 Flective Advanced Mathematical
BSE262 4) S
Analysis
BSE214 R Advanced Calculus 111
BSE224 Elective Operation Research
BSE223 ©) Physics (3) 11 1
2 MPE214 | Technical Report Writing
2 MPE210 | Modelling & Simulation 1]1 1
1 BSE142 Engineering Mechanics (2) 1111
1 MDE104 | Production Technology 11111
2 MPE272 | Thermodynamics 1 11
2 MPE220 | Fluid Mechanics 1111
2 EPE224 Electrical and electronic circuits 1 1 1 1 1
2 MDE213 | Technology and Strength of Materials 1 1|1
2 MDE211 | Mechanical drawing using PC 1)1 1 1171
3 MPE315 | Engineering Measurements 111
2 MPE213 | Automatic Control 1 1 11171
3 MPE312 | Mechatronic Engineering 1 1
3 MPE330 | Heat Transfer 1 I 11
3 VIPE341 Principle§ of Con}bustion and Internal 1 i 1 1
Combustion Engine
3 MPE363 | New and Renewable Energies 1 1 1
3 EPE322 Electriczjll :VIachines and Power 1 11 1
Transmission
2 MDE221 | Stress Analysis 1 111
3 MDE311 | Mechanical Design 1 L 1]1
3 MPE338 | Heat Exchangers Design 1 1 1 1
3 MPE362 | Energy Saving and Management 1 1 1 1
3 MPE353 | Refrigeration and Air Conditioning Systems 1 1 1 1
3 VIPE364 Developme{n of Energy Engineering 1 o E 1 1
Systems Using PC
2 MPE275 | Power Stations Technology 1 1 1|1 1
3 MPE384 | Turbomachinery and Hydraulic systems 1 1 1 1
41 4 MPE466 | Design of Solar Thermal Systems 1 1 1
42 z 4 MPE467 | Nuclear Power Plants Engineering 1 1 111
43 k| 4 MPE444 | Technology and Manufacturing of Bio-Fuel 1 1 1
4“ a 4 VIPE486 Wind. Er{ergy Engineering and its 1 1 |
) Applications
45 g 4 MPE495 | Photovoltaic Systems Technology 1 1 1 1
46 “ 4 MPE448 | Hydrogen and Fuel Cell Technology 1 1 11
47 4 MPE491 | Graduation Preject-1 11 1|1 1 1 [1](1]1 1] 1 1
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48 MPE492 | Graduation Project-2 1]1 1 1
4 | MPE4s9 Refrigeration and Air 1 1 1 1
Elective con(.iltlon.mg !,oads eStlmilthfl
49 4 VIPE420 6) Design of Fluids Transportation " 1 1 1
Systems
4 MPE494 Geothermal and Waves Energy 1 1 1 1
4 MPE451 HVAC System Design 1 1 1 1
50 4 VIPE496 Elective | Economics of Renewable Energy 1 1 1 1
N Systems
4 MPE414 Control of Energy Systems 1 1 1 1
4 MPE423 Firefighting system 1 1 1 1
51 4 VIPE413 Elective Was.te Mangment & ) 1 1 1 1
(8) Enviromental Engineering
4 MPE412 Maintenance of Energy Systems 1 1 1 1
4 VIPE460 Design of Water Desalination 1 1 1 1
Systems
52 4 VIPE477 Elective | Design of Energy Storage 1 1 I "
) Systems
4 | MPE468 Special Topic in Energy 1 1 1 1
Engineering -1
4 MPE481 Pumps and Compressors 1 1 1 1
4 MDE416 | Elective | Vibration and Acoustics Control 1 1 1 1
53 10) Special Topic in Energy
4 MPE469 - . 1 1 1 1
Engineering -2
4 MPE476 Energy Efficiency in Buildings 1 1 1 1
4 VIPE415 | Elective Hydraulic and Pneumatic 1 1 1 1
54 an Control Systems
4 | MPE493 Special Topic in Energy 1 1 1 1
Engineering -3
pasizall Dle Ll z_a\).) 272 QA.AB.“ |




2025 5o Sl Als el Aglalall Al

Bk
Helwan University

A3Uall Asnia zali yol Ol jlasll 35k (29) A8 Jsas
Competence Key Definition

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

i fundamentals and mathematics.
Develop and conduct appropriate experimentation and/or simulation, analyze and interpret data,
A2 | assess and evaluate findings, and use statistical analyses and objective engineering judgment to
‘ draw conclusions. .
Apply engineering design processes to produce cost-effective solutions that meet specified needs
A3 with consideration for global, cultural, social, economic, environmental, ethical and other aspects as
appropriate to the discipline and within the principles and contexts of sustainable design and
development.
Ad Utilize contemporary technologies, codes of practice and standards, quality guidelines, health and
safety requirements, environmental issues and risk management principles.
A5 | Practice research techniques and methods of investigation as an inherent part of learning.
A6 Plan, supervise and monitor implementation of engineering projects, taking into consideration other
trades requirements.
A7 Function efficiently as an individual and as a team member of multi-disciplinary and multi-cultural
groups.
A8 Communicate effectively — graphically, verbally and in writing — with a range of audiences using
contemporary tools.
A9 Use creative, innovative and flexible thinking and acquire entrepreneurial and leadership skills to
anticipate and respond to new situations.
A10 | Acquire and apply new knowledge; and practice self, lifelong and other learning strategies.
‘ Model, analyze and design physical systems applicable to the specific discipline by applying the
‘ Bl | 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.
f Plan, manage and carry out designs of mechanical systems and machine elements using appropriate
B2 | 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
B 4‘ 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.
c1 Cary out Design systems for fluid transportation, energy systems, internal combustion engines and
steam and Gas turbines and ability to measure its performance
C2 | Leading and supervising working groups of engineers and workers in the field of energy
3 Ability of Self and continuous learning and self-development capabilities related to mechanical

force engineering applications.
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Course Tables Levels 1 to 4

Level 1 (Freshman)
Course Weight ‘Weekly contact hours Distribution of Marks
2
=
=]
=
»n £ =
P £ = 24 ] ] ] =
s 5 o | = = = ” g & 2 i i
. B 2] 2] 2 | £ 21 8 & “E‘ = 5 2| £ el aud
Code Course title g o= ) = s 8 G 5 ” g = - — 5
S| R 2 S22 g B| 2| & E| 2| %
g5 - 2 T| 2| 2| E| & E
[ = = »
=
Semester (1)
gumiy | lechnical English — |z |3 15|20 0| 2|4 20|04/ 1002 A &y e Tl
Language
HUM131 Societal Issues - 1 2 50 1 0 0 1 40 20 0 40 160 2 Agnaiang Lk
icsi ; Lall g aBlall 3 e g
HUM141 | LoPiesinEnmergy, Water 1) 5 g by | g | o | 2 | 40 | 20 | o |40 | 100 | 2 | SRS
& Environmental )
Engineering s 5 g Agwdia Dladly
BSE111 Mathematics (1) -— 3 5 125 2 3 0 5 40 20 0 40 100 2 (1) 4pmdin Sl
BSE121 Physices (1) -— 3 5 125 2 1 2 5 20 20 20 40 100 2 [4)) sld
BSE131 Engineering Chemistry - 3 5 125 2 1 2 5 20 20 20 40 100 2 Apria pliass
BSE141 (hl';g"‘“““g Mechanies | 5 | 4 | 100 | 2 | 1t | o | 3|40 |20] 0|4 | 100]2 (1) Amtia 81500
. Engineering Drawing & < Ty " )
MDE101 Projection - 3 5 125 2 3 0 5 20 20 20 40 100 3 Vg padigdl a
> 119 32 800 15 9 4 28
Level 1 (Freshman)
Course Weight ‘Weekly contact hours Distribution of Marks -
St
3
8 =
'E w o 5 £
5‘ E S| = g s § E ; s Rl s
@ w - 1] el %4 = 5] = i
Code Course title N ': 3 = g g 2 3 E £ & = E §
é Bl 2l = S| E = = g 2| 8| & g =
=18 i SRR I L
= =
S
Semester (2)
———-n Elective (1) — 2 3 75 2 0 0 2 40 20 0 40 100 2 (1) gl
— Elective (2) -— 2 3 75 2 0 0 2 40 20 0 40 100 2 (2) g )=
- Engineering - - - ) ; Il el s
BSE112 Mathematics (2) BSE111 3 5 125 2 3 0 5 40 20 0 40 100 2 (2) Ay Sl
BSE122 Physics (2) BSE121 3 5 125 2 1 2 5 20 20 20 40 100 2 (2) s
BsEl13 | Probability and BSEIt1 | 3 | 4 {100 | 2 | 2] 0 | 4 | 40 | 20| 0 | 40 | 100 | 2 slas¥l g oylaial)
Statistics
BSEl42 | Pngineering BSEI41 | 2 | 3 1 75 | 2| 1| o | 3] 4 | 20| 0 | 40| 100 2 (2) it LS
Mechanics (2)
Production
— . 2 2 2 Y L gl 35
MDE104 Technology 3 4 104 2 ] 2 4 20 20 20 40 100 2 U L gl 95
> 18 27 675 14 7 4 25
sadiaall Cle L Eu\)g 275 oeladl Sl
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Level 2 (Sophomore)
Course Weight Weekly contact hours Distribution of Marks
z
-
=1
-
@ £ 8
2 4 - a2 ] s ~ =
7 = P — et » £ = S . .
4 2 @ . o < - e S < B ) =2 o8l sl
= - el @ = pe e
Code Course title g § 5 E 2 § | 8 E E ; E ..2.. §
£ g pt 7 3 S = = 2 ] 2 ] ] =
& P b = — .é _] o— =3 g
£ &} & & g R f s
=
Semester (3)
----- Elective (3) - 2 3 75 2 0 0 2 40 20 0 40 100 2 (3) g8
MPE214 | Lechnical Report 2 03 75 2 0| 0 | 2|4 [20] 0|40 1002 Ay R A
Writing
mpE219 | Modelling & BSEIL2 | 3 | 4 | 100 | 2 | o | 2 | 4 ] 20 | 20| 20| 40| 100 | 2 slslaall s dadall
Simulation
MPE272 | Thermodynamics BSE121 3 4 100 2 2 0 4 40 20 0 40 100 2 A adl Wil
EpE224 | Electricaland BSE122 | 3 | 4 | 100 | 2 | 2 | 0 | 4 | 40 | 20| 0 | 40 | 100 | 2 | AisssM yiysicen
electronic circuits
Technology and
MDE213 Strength of -— 3 4 100 2 2 0 4 40 20 0 40 100 2 3 gall Aaglia g Lo ¢l 415
Materials
- ISR T I
MpE211 | Mechanical MDEIOL | 3 | 4 | 100 | 2 | 1t | 2| 4| 40 | 20| 0 |40 100 3 el Al
drawing using PC i)
> 19 26 650 14 7 4 24
Level 2 (Sophomore)
Course Weight Weekly contact hours Distribution of Marks
4
=3
S
=
3 » =] g £
g8 - 5|5 | 2 = AL pea
Code Course title g i 5 =z 2| s S 8 E gl &| = .E.. g
Do E| G| % E|E| )5 B 25 E B 2
£ S S @] = 2| &= & g
= = s B
Z
Semester (4)
MPE275 | Power Stations MPE272 | 3 | 4 | 100 | 2 | 2 [ 0o | 4 | 40 | 20| 0 | 40| 100 | 2 ) Glaae L o) 5155
Technology
----- Elective (4) — 3 4 100 2 2 0 4 40 20 0 40 100 2 [
----- Elective (5) - 3 4 100 2 2 0 4 40 20 0 40 100 2 (5) s 8a)
MPE220 Fluid Mechanics lésslélllzll. 3 4 100 2 0 2 4 20 20 20 40 100 2 i gall il
MPE213 Automatic Control BSE112 3 4 100 2 2 0 4 40 20 0 40 100 2 o atad
MDE221 Stress Analysis MDE213 3 4 100 2 2 0 4 40 20 0 40 100 2 Sldgal! Julas
> 18 24 600 12 10 2 24
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Level 3 (Junior)

Course Weight Weekly contact hours Distribution of Marks
z
=
=
=
@ g k=
£ 4 = = s E s =
z 5 2| = = > £ 5 & = 3 i
2 = 7 . 2| g ; £ 2 S g g < = Sl al
Code Course title g sl | 2| 2|5 £ 8| B | & & 2| E
= = = n g = -~ = 2 8 = = = =
& 5 = = S 5| 2| 2| E| & &
E &) S Q g = = g
=2
Semester (5)
<1< | Engineering MPE272, ) i s
MPE315 Vieasurements VIPE220 3 4 100 2 1 1 4 40 20 0 40 100 2 Adeadids 4
MPE312 | Yechatronic EPE224 | 3 | 4 | 100 | 2 | 2 | 0 | 4 | 40 | 20| 0 | 40 | 100 | 2 P Al i
Engineering
. MPE272 P
s . i s
MPE330 | Heat Transfer VIPE220 3 4 100 2 2 0 4 40 20 0 40 100 2 3t Jussi
Electrical Machines
EPE322 | and Power EPE224 3 4 100 2 2 0 4 40 20 0 40 100 2 $ M0 JAS g gl )
Transmission
MDE31 MDE211
1 Mechanical Design MIDE221 3 4 100 2 2 0 4 40 20 0 40 100 3 Sailall avacaill
Turbomachinery PO VI SR
Al g Asiy Al oy
MPE384 | and Hydraulic MPE220 3 4 100 2 2 0 4 40 20 0 40 100 2 \i_;d Al oY
254 9t
systems
> 18 | 24 | 600 12 11 1 24
Level 3 (Junior)
Course Weight Weekly contact hours Distribution of Marks
z
=
=3
=
@« g k=
& 4 = 2 = & > =
= E P —_ - e g o) 2 - f
. Sl 2le| g E\E| &8 2| e 2 &l 2% .
Code Course title g = 3 =z £l g = 5 - £ = = = 5
- = = 7] @ = - = z & = g 8 =]
£ 5 = 2| S| 2| 2 | &| 8
£ o =l 2] 8 = g
=]
Semester (6)
Principles of
, Combustion and BSE131, ) ) S e g (31 A gala
MPE341 Internal MIPE330 3 4 100 2 1 1 4 40 20 0 40 100 2 A1 G ay)
Combustion Engine
New and
MPE363 | Renewable MPE33(0 3 4 100 2 2 0 4 40 20 0 40 100 2 Sadalall 5 3andi lithall
Energies
MPE338 g::;ﬁ"‘h""g"s MPE330 | 3 | 4 | 100 | 2 | 2 | 0o | 4 | 40 |20 6 | 40 | 100 | 2 Al YA e
-]
MPE36z | PmergySavingand | yppsag o3 | 4 | g0 | 2 | 2 | 0 | 4 g0 [ 20 o | g0 | 100 | 2 FELL RPNy
Management
MPE353 | Refrigeration and MPE272 3 4 100 2 2 0 4 10 20 0 40 | 100 2 o) ol i g 4l Kkl
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Air Conditioning
Systems

Development of

100

ABal) Aaiia alaS gkl

MPE364 | Energy Er}g_ineering MPE330 3 4 100 2 0 2 4 20 20 20 40 cenal) a2
Systems Using PC
> 18 | 24 | 600 | 12 9 3 24
Level 4 (Senior)
Course Weight Weekly contact hours Distribution of Marks
£
=
(=3
=
=
w E -
i 2 = a2 s = 5 )
Z | s | =3 Oz Bl A E| OB O3 2 A aud
E 2 B = - 4 = = = < | 2 = g
Code Course title g = o z &1 8 c S - £ = = - =
b =] = %] g = | ~ @ I = =] 8 =
' ] - = s = < < = = g
£ ) gl T g 4| = = E
= &
Semester (7)
Technology and P .. e
) | el g
MPE444 | Manufacturing of MPE341 3 4 100 2 2 0 4 40 20 0 40 100 2 19090 il 9 2 g1
. $ sl
Bio-Fuel
Wm.d En'ergy ) S TUA A daia
MPE486 | Engineering and its MPE363 3 4 100 2 2 0 4 40 20 0 40 100 2 Ll
Applications ]
Photovoltaic R o
LMAN a5 La
MPE495 | Systems MPE363 2 3 75 1 2 0 3 40 20 0 40 100 2 P B ;.5‘3-‘5-5-'
Technology i
Graduation 100 Cr. ) . <. s
MPE491 Project-1 Hr. 3 4 100 1 3 3 7 o e el B Disc. 1- T AS £ 5 xa
MPE459 | Elective (6) - 2 3 75 1 2 0 3 40 20 0 40 100 2 (6) g hsa
- Elective (7) -— 2 3 75 1 2 0 3 40 20 0 40 100 2 (7) s t5a
o Elective (8) -— 2 3 75 1 2 0 3 40 20 0 40 100 2 (8) s tnal
> 17 | 24 | 600 9 15 3 27
Level 4 (Senior)
Course Weight Weekly contact hours Distribution of Marks
<
=
=]
=
» g £
2 g = x4 5 g = g
7 = @» — i- » =] = ] 2 Aot acd
4 2 7 e S < “ 2 = = 8 s = g A and
Code Course title g = 5 = £l 8 2 S E E| 2| = E £
~ g = 7 g1 = - = 2 8 = S = =1
4 2 —| & € =2 X 3| & 2 g
= 8} = o = B =~ F
B = >
=
Semester (8)
) Design of Solar - ) ) ) A3alt Aalsl) apaal
MPE466 Thermal Systems MPE363 3 4 100 2 2 0 4 40 20 0 40 100 2 A poad) gl
Nuclear Power Tialt sa sih
MPE467 Plants MPE330 3 4 100 2 2 0 4 40 20 0 40 100 2 Ly
Engineering >
paaiaall Calelldl Gu\)._: 278 u,w&\ N
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Hydrogen and e
Y & La . JRITR))
MPE448 | Fuel Cell MPE363 2 3 75 1 2 0 3 40 20 0 40 100 2 o ’xf;jltzz’w
Technology .
Graduation . 12 A
MPE492 Project-2 MPE491 3 4 100 1 3 3 7 - — | | - - Disc. 2-ZAIE g
----- Elective (9) - 2 3 75 1 2 0 3 40 20 0 40 100 2 (9) saal
----- Elective (10) — 2 3 75 1 2 0 3 40 20 0 40 100 2 (10) g Asal
— Elective (11) — 2 3 75 1 2 0 3 40 20 0 40 100 2 (L1) s haa
> 17 | 24 | 600 9 15 3 27
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Content of Core Requirement Compulsory Courses (70 Cr. hr.)

for Energy Engineering Program
CH | ECTS | SWL Lecture Tutorial Lab.
3 3 7 Contact hrs. > o 0 Level 2
Course Grades Class Works Mid term Final Exam Total Exam Time hrs.
40 _40 100 2

‘Objectrves ‘background method resultsTechmques’of k

report writing: organization - conclusions, appendices,
etc.. Achieving clarity and conciseness- Start of Writing
- page design - presentational aspects - figures, graphs,
tables, literature references, etc .. Other forms of writing

Al
&

sl -

AU < glas
:uhs.‘)::);_ﬂ\)m\)d\—:uu\d.a‘)c j).‘aﬁ
el 2 AW = Jslaadly Sliatall sladtul — el sl g and jall

S - aal Al UK ) g Al 50l

— Gkl AR sV g gall K adans g 4K
LI S el 5k (e — Gadldl g Clalanaall

articles, letters, brochures, posters, CV.

1. Trevor M. Young, Technrcal wrltlng A Z _ acommonsense gulde to engmeerlng reports and thesCs 20()9

ASME Press.

2. 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, MLE. Sharpe.

‘\M.AA.“&MJ—

A_u\_.l )..\..J\ — )..)u.l.“

L L .. :
ECTS | SWL Lecture

Tutoriatl

CH. Lab.
2
3 5 | 1ps | Contacthrs. 2 5 5 Level >
Course Grades Class Works Mid term Final Exam Total Exam Time hrs.
i 40 20 40 100 P

Introductron to

Dynamic

Systems — k

Modeling

il A e — AKSsal) il Aniad — ASselall Ayl 4 Aasie

Mechanical Systems — Modeling electrical and
electromechanical systems — Modeling of fluid systems
— Modeling of Thermal Systems — Standard models for
dynamic systems — Numerical simulation of dynamic
systems - Analytical solution of linear and nonlinear
dynamrc system

Alai) dadai - il sl Al A — Al a5 5l 5 Ay U
Agnaadl slStaadl - Aoabiall Rakai Asdall dpalall 5kl dy ) sall
Adad D1 Al A pabinall Laaid Ll Jall - A€ patinl) Aalaidl,

PC

2. Burden and Faires, “Numerical analysis”

Appllcatlon of modelmg and srmulatlon teehmques on

1. Gilat and Subramaniam, “Numerical methods for engmeers and scientists”, Wiley s 3rd ed., 2023,

, 9th edition, Brooks/Cole Publisher, 2011.

1 g dadaill § b ilankad

el e ol

Tutorial ‘ Lab.'

C'ZH' EC3TS SS\;L Contact hrs. Leczture I 0 Level 1
Course Grades Class Works Mid term Final Exam Total Exam Time hrs.
40 20 40 100 2

" Course Content: , S . 1 , ‘ . skl g e
Kinematics of a particle: Kmematxcs of rectrlmear and e o A8 el A-inl\ 45.);&1 lS.uLo_uS PEWEN | R U DY
curvilinear ~ motion-motion  of  Projectiles-Natural )5M‘ S(Arsealty Aladll slaall) Haphll el gieal
coordinates (Normal and tangential)-polar coordinates- sl D0 st A sl
cylindrical coordinates- coordinates transformations. A8t Sl Aphadlh 38 pall WSS 1 (5 5l 5 Alaadl) apndi WC0US
(Rl 1l A slaall pladidy e e

slairall Cole Lt :LA‘)..I QM\A'.H uul
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Kinetics of a particle (Force and acceleration): Kinetics
of rectilinear motion- Kinetics of curvilinear motion
using different coordinates (Natural- cylindrical- polar).
Kinetics of a particle (Work and energy): types of
different energy-work and energy principle-conservation
of energy-power.

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

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

Jaddl Tape - A8l Aabiadl ) YAk, Jadll) ) Solg
5 AR ol lapedilall e 3hadladll 5 g8l o gl Adal

Jom Al A Al AHEny) A all e dadl anadl \SAlaS
Aol Alaad) Aganill Ao pldl A dll A8 el aa b BulS ) gaa

A all puadl A8 jall Y sl - (3 i sall (5 Ao pulall puadl 1S51S
B e Jsn pmeall A8 e I oles AL sall SAgkasdl AR

1-Instant speed.
2-Acccleration on inclined surfaces.
3-Dynamic friction.

4-Kinetic energy.

5-Kinetics ofrlold body(7“d Newton's law)

o wt i tadll

AalaaTl -tc)_ﬂ 1.

AL ALY e daal 5.
Saalll SHia Y 3
TR 4.

(@U‘ s ufu) (m:-l‘ (SRS 5.

‘References: =

=

"Engineering Mechanics: Dynamics"”,

Edition, 2021.

1. “Englneermg Mechamcs Dynamlcs” R. C bebeler 14th Edmon Prent1cc Hall 2016

2. “Static and Dynamic” J.L.. Meriam, 8th Ed, John Wiley, 2010.

3 “Vector Mechanics for Engineering” . F.B. Beer & E.R. Johnston,10th Ed. McGraw Hill, 2017
Russell C. Hibbeler
5. "Dynamics of Particles and Rigid Bodies: A Systematic Approach”, Anil Rao ,Cambridge University Press, st

6 ."Dynamics of Mechanical Systems" ,Carl T. F. Ross , CRC Press,2nd Edition, 2023,

, Pearson ,15th Edition ,2020 .

.

C'3H' E(er Sl\gg“ Contact hrs. Leczmre ngml Lgb‘ Level I
Course Grades Class Works Mid term Final Exam Total Exam Time hrs.
40 20 40 100 2
Course Content: . o o T

Types and properties of matenals metal formmg, mctal
cutting processes rules, forging, wire drawing, extrusion.
Electric welding, spot welding, machine tools, and
processes and Measurement. Practical training on metal
cutting, operations on the center lathe, milling machine,
shaper and drilling machine, gear cutting on milling
machine. 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, preparing and making some joints, and safety
during welding operations. Arc welding; the main
elements, different coatings, welding methods, prepare
and make some joints, safety. Resistance welding; main

5J_\4Al\¢as_|bl¢ ..c\}i u_uud\J;S“.\ gal 53 5 o) gall & il
Gl (I Cas alaal) ¢ oV il alal i <) el_-.ﬂ\
e llaadl obaall adad e Laad) oyt il 5 Sileall

e g pll adad T LSl AN 65 5 Al AT oA 38 sall A jAll
aabisalh b jaall iz I ol At allall 35 58l
¢l ,%,,_N.sji (Gl ol @ gyl Dilae ) il
PR TTON PRI BN | P PN P DN GNP BN G W]
U Sl 5 s D sl mmy s g paeant g cpadll s Al Jelia g
Sk Adlinadl il Mall (i i pealiall ¢ sl Qlal aladll Sillee
el ll s laalt Slad AaSudl (ZDba o) ey giea g paaad calall
LSt ( Laliall iaey Juo 5 st s )

elements, prepare and make some Jomts safetv
_ Experiments (Workshops): :

2k as) Blanall ol

Recognize different production technologles n Workshops

lequj&jvdjﬂhcshi\wj)k\s_\cqfﬂ\

and making some models.
_.References:

Ltd, ISBN 20109380578520, 9789380578521.

Publishing, 2

1. K. L. Narayana, Swarna Venkata Ramana P. Vamsi Krlbhna Productlon Technology L K Internanonal Pvt

2. P C Sharma, Production Technology (Manufacturing Processes): Manufacturing Processes, S. Chand
007, ISBN 8121911141,9788121911146.

paaimall Cale Lt Cu\); 281
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H. ECTS | SWL Lecture Tutorial .
3 3 25 Contact hrs. > > 0 Level 2
Course Grades Class Works Mid term Final Exam Total Exam Time hrs.
urse Lrade 40 20 40 100 2

Review of thermodynamics fundamentals; work, energy,
first law — Properties of substances: pure substances —
ideal and perfect gases — steam and water — applications
of the first law of thermodynamics for closed and open
systems — Carnot and thermodynamic reversibility; the
second law of thermodynamics — Clauses inequality —
definition of entropy — T-S diagram — Thermodynamic
standard Power Cycles.

I. Yunus and A. Michael, Thermodynamics an Engineering Approach, Mchaw-Hill, Inc., New York, Sth'Edition,

2014.

Hill - CopyRight: 2019 - [SBN: 9781260092684

G.A. Van Wylen and R.E. Sonntage, Fundamentals of Classical Thermodynamics, 4ed, Wiley, New York, 2013.
Thermodynamics: An Engineering Approach 9e¢ ,Ed. :9 BY Michael Boles - Yunus Cengel - Publisher: McGraw-

o8 el e glatal] A3UAN Aslae — AdsSall Dila glatall A5 1 Al

el 530 ¢ ) — 23Ul psalie — iy a3 5 Al oo ln
SV el jal — s gidall e shaiall dalad) A8all dlalae — ALKH o3,
Aaill 3ol ailiad — da gidl Sleshaiall &Y aae o ) jEiaY)
— AlSaiY el pa YT - Al ) 23 e ANS aaa

3590 — dohalh el A o 86— Ayl e Silel aY!
— s YD el g YT e S 5 &l adl VYV - i S
AU o g Al e gl Sl g - At &SN Y

e

o 5 -

Lecture

Tutorial

Lab.

CH. | ECTS | SWL
3 5 125 Contact hrs. 5 0 > Level 2
Course Grad Class Works Mid term Final Exam Total Exam Time hrs.
ourse Grades 20 20 20 100

definition ‘(k>f‘ a fluid, ﬂuid as a

Basic concepts
continuum; stress in a fluid, viscosity; pressure and

velocity fields — Hydrostatics: static fluid pressure;
hydrostatic force on submerged surfaces - Basic
concepts in fluid motion: description and classification
of fluid motion; acceleration, streamlines/stream tubes;
mass conservation, momentum and energy equations,
conservation of mass and momentum equation for
inertial control volume. — Applications of the mass and
momentum equations — Energy in fluids flow: first law
of thermodynamics; FEuler’s equations in streamline
coordinates; Bernoulli’s equation — friction factor and
head losses.

T 52ha - 0yl (S0 - gl e Ao Sl jall - haie
Aaal) Jada 5 NS i A Y olaall - af all S aiiS - w3 sl
C-LMY‘,\ADR_..\SJ:W}J-LI«J\ :}sl\- . LS:\M: \M\jdﬁﬁl“\.\é}
:\Sﬁq:\l.aa)mj e\ﬂ\dﬁ\;w\_ﬂ\AM—:JM\
a3l A Jada Y olaa ¢330 /A ol <ol gl
4\_:,_;\_.“ J}.aﬂ\?n&?&ﬂ,;)\\ m\d\\.\aab‘ﬁu:“)
\J)Jm‘ JJ\}...J‘JS_J\EMLA“-—»)“ ‘d.\ﬁ\ \_\\J‘\J_A\;L\_lu.uja;
Uslas bl SUEAYL L Y alae A1 el alinall Y1

AN MY Jalaa A e,

‘Experiments (Lab): . . o Aatand @ il
Viscosity calculation iag ol s
Hydrostatic force Ky el 5 A
Energy principle verification AUl fne 3adas

Momentum verification

LJ)A.L“‘\_}AS‘_\AJASAJ

“References;

1. R.R. Fox, A ’T Macdonald dnd Prmhard Introducuon to Fluld Mccham«.s Sl‘(th Edmon John Wlley & Sons

New York, 2003.

o

in mechanical engineering, 2006.

Mechanics, 7th Edition, Wiley, 2020.

Yunus A. Cengel, John M. Cimbala, Fluid mechanics: fundamentals and applications, Ist ed.. McGraw-Hillseries

Bruce R. Munson, Alric P. Rothmayer, Theodore H. Okiishi.

Wade W. Huebsch. Fundamentals of Fluid

Q]
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ECTS | SWL ‘ Lecture k Tutoriai Lab.

5 25 Contact hrs. > > 0 Level 2
Course Grades Class Works Mid term Final Exam Total Exam Time hrs.
40 20 40 100 2

Basic definition and units. elements gl S Ul 8y 5 il jealic oo sedl) clas gl oY)y el

Circuit and
Kirchhoff’s laws. Simple resistive circuits. Network el il DUl Jad Al il i - Adagnll Sile glaall i e
Theorems for solving D.C. networks. Analysis of A gk - Sl ) Sllaall Al 5 jEaall Aladl il 53 Jilas
sinusoidal steady-state circuits. Inductors and capacitors. B (e - Al S pl) A5l - il Sl ad

Network Theorems for solving A.C. networks. Power in Sl et it salh & et il Bl — o iall Sl i sl bl
electric circuits. Node analysis, circuit theories, methods | bl 5 &u S Sida pall - 235 5KV o gall — )l 5 50 ¢ 0 5o

of superposition. Electronic materials: Conductors, - Dha sall sl sailead - Sl jadl 2 ge 5 DBl sl
Semiconductor, and Insulators —Semiconducting sl S LI A o - agiBpdal 5 ageailiad gl 55 il 5 0 gl
material characteristics - PN  junction diodes ) apanal - LRkt 5 LN 3l 5ol aracat - Lebdas 5 45 5 Sy
characteristics, circuits and typical applications — Types Salalaedl - LRt g Lpeatliad o5 LAY S — Lelandat 5 4l
of signals for electronic circuits — Transistors: Adahaiall i gall — agadl e — — Sllaall

Characteristics, types. Circuits and modes of operation —
Typical transistor applications — Analog circuits design
and applications — Digital integrated circuits design and
applications — Amplifiers, OP-AMP characteristics and
appllcatlons Counter Stab1117ers Loglc c1rcu1t

1. Ralph J. Smith, Richard C. Dorf, Clrcults, Devices and Systems: A First Course in Electrical Engineering, 5th
Edition, Wiley, ISBN: 978-0-471-83944-6, 2013.
Ed Lipiansky, “Electrical, Electronics, and Digital Hardware Essentials for Scientists and Engineers”, Wiley-
IEEE press, ISBN: 978-1-118-30499-0, 2013.
3. Electric Circuit Analysis, U. A. Bakshi & Late A. V. Bakshi, 1st Edition, Technical Publications, Dec. 2020,
[SBN: 9789333223768
4. Essential Circuit Analysis Using Proteus, Farzin Asadi, Springer, 2023, ISSN: 2199-8582

b9

CH. EC_TS SWP Contact hrs. Lecture Tutorlal Lab. Level 5
3 5 125 2 2 0
Course Grades Class Works Mid term Final Exam Total Exam Time hrs.
40 20 40 100 2
CourseContent: .~ .. e - S S kal pgiae

Introduction to engineering materials, Selection of “-NA«J‘ }Aﬂ-u_u ‘*—\M—A«i‘ J)A\ Al s
engineering materials, Atomic structure and crystalline 55kl 5,2 sl RS al A1 i s ) sl VY 5 Diiaie
structure, Mechanical properties of materials, Equilibrium ISR VSRR I R U E SRS RN E PN PN
phase diagrams and iron- carbon diagram, Alloying, Heat ol el -l el sall —Agnaald) e 5 Aganaadl i ) S
treatment of metals, Engineering materials ( Ferrous and 2 gall Al b A ¢ (Aanfiall dpuighl o gall — A pel) o) sall
non—ferrous metals - polymers — ceramics —composites — Al Adlie pall LA
advanced engineering materials ), Mechanical properties of
engineering materials, Non-destructive tests.
Experiments (Lab): slanall o jladl)
7. Methods of distinguishing among different engineering el lpmny 5 Apadieh ol el S0l 5507

materials Gy obeall i gy Sualt Al 8
8. _Microscopic examination of metals and alloys
References: ,
10. William F. Smith, Prmmples of Materlal Science and Envmeermg McGraw Hill Inc.
11. Callister, W.D. “Materials Science and Engineering, An Introduction”, Seventh edition, John Wiley & Sons, Inc.,

2007.
12. ASM Handbook, Volumes from 1 to 21.

padizall le Ll :LA\)._} 283 oeadadt Ll
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CH.

ECTS SWL ‘ Lecture - Tuiofial Lab.
3 5 125 Contact hrs. 5 I > Level 2
C Grades Class Works Mid term Final Exam Total Exam Time hrs.
ourse 40 20 40 100 3

e
Introduction to machine parts and assembly drawing,
constructional details and assembly considerations,
standard components in assembly, working drawings,
bills of materials, dimensional and geometrical
tolerances, fits, surface finish and matching marks,
standards and manufacturing considerations, joints
(centering, flanged, riveted, keyed, splined, screwed,
welded), screws and their joints, seals, springs, sheet
metal and weldment features. Reading and analyzing
blueprints and technical drawings. Introduction to solid
modeling on CAD software.

Mechdﬁicalwdra;eing applicatioﬁ using PC.

, . J

Jaalst ranill ae I 5 AV o) aY Aedia aladiud apanill &l e
\‘_ILI)‘\&.\E\ e_‘,\}d\ ?.\\)5) A_J.*.:\AJ\ Q‘LA}..A)M -@AA:\“ _,’J ‘QML;\AD ;‘_);\\
bl JorZill ladle 5 pdand) Cadadit (AT guaigh s A
bl il galdh 203 W S ) S gl ¢ piail b e
c_}\yq ng_'D\..AJJ L_,’_cl).ﬂ\ s(:ha}.;laﬂ s&d)ld‘ Adioeal) ‘).._\,\l)‘;_]l
Slabadall Jdatgsel 8 alalll atliad s diveall ailicall ooy pull
7ol alaninl Asdeill Aeniae 2l Sila e ) CAD.

1125 Sl Aol n gou ) gk

0078796059, 9780078796050

2.

2005, ISBN 0078738377, 9780078738371.
3.

graphics. Peachpit Press.
4.

Learning.

1. McGréw-Hill Educatiko‘n, Mechanical Drawingﬁ Boérd &HCA’D Techﬁiqﬁés, Student Ed'itioﬁ,
Terry Wohlers, McGraw-Hill Education, Applying AutoCAD 2006, Student Edition, McGraw-Hill Education,

Giesecke, F.E., Lockhart, S., Goodman, M. and Johnson, C.M., 2023. Technical drawing with engineering

Madsen, D.A. and Madsen, D.P., 2016. Engineering Drawing and Design. 6th ed. Clifton Park, NY: Cengage

2008, ISBN

CH. ECTS | SWL Lecture Tutorial Lab.
3 ) 100 Contact hrs. 5 5 0 Level 3
Course Grades Class Works Mid term Final Exam Total Exam Time hrs.
40 20 40 100 2

Operating performance of measurement device
Measurement system element — Fixed and variable
errors — Measuring error treatment — Digital measuring
technique — Force and Torque measurement — Pressure
measurement Dynamic pressure  measurements
Electric devices for pressure measurements — Flow
measurement device: area change device; rotating
turbine and rotameter — Flow velocity measurement:

5 ey A0 elhadl — Ll plai jemie — Wl Slead
oo oo = 3 Al L - Al G Rl U e
Al el 3 WY — Satiel) danamll G kel S )
Sl sl bl - Sladl e gl ld Slea - badual) il
— oo — oAl Al B g il e ) A - ey
— Ol fu)m 30 all daja \)Al\z\g—é}l)'.“ ey a8
e = Ayl Sila 2 el — ila pall st 5 e ke lie
g oball LA - RSl sl al, Sl S plady)

pitot tube — Hot wire — Laser — Angular velocity el
measurement - Temperature measurement:

Thermometer; bimetal sensor — Variable resistances —

Semiconductors  Thermocouples -  Radiometer -

Voltage, current, and electric power measurements —

Solar radiation.

_Experiments (Lab): shileall o ol
Meauserment of flow Shalt ld
Measurement of pressure baall i

Voltage/current/power measurements
Temperature measuremet

Bl s iy agalt g
Sl Aa 2 il

padizall Cole Lt CLA\)J
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. References: |

Inc., 2007.

8]

Sons, Inc., 2003,

1. Beckwith T. G Buck N.L. and Marangom R D Mechanlcal Measurements 6th hd John Wlley and S()ns k

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

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

C.3H. EC5TS 81\275]4 Contact hrs. Leczture Tut;mal L;(i)b. Level 5
Course Grades Class Works Mid term Final Exam Total Exam Time hrs.
40 20 40 100 2
‘Course Content: e P - T A yaa
Introduction to control system — Physical system Jaal\ J-wul\ o M dpaly J\ iala— ?SAJ\ Akl danie

S dakaa ol AlEU ANl — Alalal Y alaally) Dila slaiall
hadlh cle shiall bsas — el sl altad — (48 jlaial
e e
Wiy Rl A - Sall 3 A el sy WDLY LS

Sleladiad o

Skl aSatall Ll (P) Ly (1) sl 5 (D) — gy
Al D18 i il Dl — s a5 B0 o= G5!
vl — S gl gy A e Y Uad o VY — desd

\_gq\.aﬂ(\ )\A....a\]\ e\__u“,‘)‘s}l Sy e\‘A_\.ua\_l lalatall
?—\M—“

JLULA_(_\)J) :.11)&\) )5‘4“?“)_(\_1;.\3.\1 )43\ ﬁlA_L.dLl J_.\lxﬂ\
Puijﬁﬂ\y}ujidﬂ\?lmbémaﬂw—mé;

References:

. Norman . Nise Control System Engmeermg Wllcv 7th Edmon 7015
2. Farid Golnaraghi, Benjamin C. Kuo, “Automatic Control Systems”, 9th Ed, Wiley, 2010.
3. Automatic Control Systems : with Matlab, S. Palani, 2nd ed, Springer International Publishing A&G, 2022

SWL

CH. | ECTS

Lecture

Tutd;ial 1 Lab,

_Course Content:

tact . L
3 7 100 Contact hrs 5 l 1 evel 3
Course Grades Class Works Mid term Final Exam Total Exam Time hrs.
i 40_ 20_ I T 2

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

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

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

Mechatronics as

Y uu,u\_dm_aj@_m”&m ol s jad  Aatie

Sy Sl Sl gl

s o = Rl 1 A Sl e A i A
S Syl

Gldeall  lere Jelailly Leiale 35k i LEY), Ul
o oSl avead g S \JJJ)—\S.\A.“‘\.ALJ‘&MM‘&I\)‘)}AMJ
ANl aSatall il R il

zal n pladilly Al Sla ghaiall 3iSaall ) Aagliall g 458 1 dalui
JEEEN

Slashiad LK aeas
Al leSaiall

Aalaiall SleSatdl alaaiaty ol RSl

References:

Taylor & Francis Group, LLC, 2008.

Sabri Cetinkunt,

3 David G. Alciatore. Michael B. Histand.
Hill, 2007.

[\

1. Robert H. Bishop, Meuhatromc Swstems Scnsor and Actuators: Fundamentals and Modeling”, CRC Press

“Mechatronics with Experiments”, 2nd Edition, Wiley. 2015
“Introduction to Mechatronics and Mpasurement Systems’

’, McGraw
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CH. ECTS | SWL Lecture Tutorial Lab.
3 ) 100 Contact hrs. 3 5 0 Level 3
Course Grades Class Works Mid term Final Exam Total Exam Time hrs.
40 4 20 40 100 2

oA s gian |

Heat transfer mechanisms: conduction,
radiation; common engineering occurrences and their
importance — thermal conductivity and heat transfer
coefficient; Fourier’s and Newton’s laws; thermal
resistance of plane, cylindrical and spherical walls and
fluid boundary layers; thermal resistance networks;
thermal insulation; overall heat transfer coefficient;
cooling by fins; radiators; derivation of fin efficiency —
Convection and thermal boundary layers: forced and
free convection; heat transfer correlations; Nusselt
number. Boiling and condensation — Unsteady
conduction: one-dimensional conduction with
convective boundaries; conductors with internal energy
generation and dissipation; heat treatment and cooling;
Fourier and BlOt numbers

_.A\)_JUJSJA.A)JLIA‘)\)J\

convection,

RPN E ST o e
Jradll o Al 5 e jras sy Ala & 5l adl Jua gl
sadl L iea Ll (s boall a1 - paladl 3 ekl 5l el
<l el Jeall Gde - Jeslly 5,0 el S o - ;;\,
e 3l - LA 5 el Jeadl o s pedl (s all Jeall o
skl 5 e sl ) JS! - sied) 34.\,11

| References:

2011

o

1. Yunus A Cengel Heat TransferfA Practlcal Approach” Internatlonal 3rd Ed New York Mc(;raw Hlll 7003
2. Frank P. Incropera and D. P. Dewitt, “Fundamental of heat and mass transfer” 7th ED. JOHN WILEY & SONS,

"Heat and mass transfer : fundamentals and applications”, International. 6th Ed. New York: McGraw-Hill, 2020

Tutorial Lab.

| Course Content:

"CH. | ECTS | SWL I Lecture
3 7] 100 Contact hrs. > 7 1 Level 3
Course Grades Class Works Mid term Final Exam Total Exam Time hrs.
4 40 40 100 2

1Al g Ssa

combustion process — combustion thermodynamics —
combustion transport — combustion Kkinetics — major
factors influencing combustion — flame types -
flammability limits — detonations- deflagrations and
flame stability — combustion aerodynamics.

Internal Combustion Engine: Fundamentals of air-fuel

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

Fuel and its chemlcal composmon - mtroductlon o

cycles, actual cycles of ICEs, and different properties of

,\,\Pyvm‘;c‘u_u @mﬁlu}s, 28l 3 AV g
3 figall 4:\“_\).“ Jalsall — ) yiaVl Slelas — S iAW) el e 3
CAS - adall - el agas gl gl - B W) Qe e
LB i gl gl
Lo ey sghsllel sl 5550 Sl ¢ AN 3 ANt SIS e
AP PURHEOU APt SPPR R _,\P\z SIS jaad Adaill 3, 5l
S e B jalles seoadl 2850 jumsd 5k ol
elal il AalSie A 2y Jarally JdY1 S a3 5,300 JllY!
ol Jab 5,08 M8l s 3ok RN 31 Ay DS e
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Experiments (Lab):

sdslenall o lpsl

Recognize engine sections
Recognize combustion characteristics

SV aibad i il

‘References:

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

2. John Heywood, “Internal Combustion Engines Fundamentals 2E”, 2nd Edition, McGraw-Hill Education, 2018.
3. Fred Schaefer Richard Van Basshuysen, “Internal Combustion Engine Handbook”, 2nd English Edition, SAE

International, 2016.

4, Allan T. Kirkpatrick, Kenneth K. Kuo, *
2024

Principles of Combustion, 3rd Edition”

, Wiley, 3rd Edition, October

5. McAllister, Sara, Jyvh-Yuan Chen, and A. Carlos Fernandez-Pello. Fundamentals of combustion processes. Vol.

304. New York: Springer, 2011.

C.H. ECTS | SWL Lecture Tutorial Lab.
3 ) 100 Contact hrs. 5 > 5 Level 3
Course Grades Class Works Mid term Final Exam Total Exam Time hrs.
40 20 40 100 2
Course Content; . = T s

Introduction to energy and power — Convcntlonal and
renewable energies— Principles of renewable energy -
Solar energy: thermal and photovoltaic applications —
Wind energy: principles and power gencration —
Hydropower: types and applications — Biomass and
biofuels — Wave and tidal energy — Ocean thermal
energy conversion — Geothermal energy — Hydrogen
energy and fuel cells — Energy storage systems — Grid
integration and transmission — Environmental impact

and sustainability — Economic and policy aspects of

;5;_‘ o — aJA_\.d\jk M.ﬂs.\h :
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Tl — Ay Al Gl _ lasall 3hoadl dEdal
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renewable energy.

John Twidell and Tony Weir,

“Renewable Energy Resources”,

2nd Editibn, Taylor & Ffanms, 2006.

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

3- Pugalendhi, S., Gitanjali, J., Shalini, R., & Subramanian, P. (2024). Handbook on Renewable Energy and
Green Technology. CRC Press. ISBN: 978-1-032-71189-8.

4- European Commission. Directorate-General for International Partnerships. (2025). Sustainable Energy

Handbook. Capacity4dev.

e

CH. | ECTS

i

Tutorial Lab.

3 2 Sl\z\)]()L Contact hrs. Leczture > 0 Level 3
Course Grades Class Works Mid term Final Exam Total Exam Time hrs.
40 20 40 100_ 2
 CourseContént; . . T
Types of electric machmcs - dlreut current mauhmc; - oy :_\)ld\ st q‘x\ ,A_u.dl )Lul\ q\j\ e YV g il

multi-phase alternative current system — electric
transformers — Induction machine - synchronizing
machine —converters-  small  power engines —
Fundamentals of electrical power — electric distribution
systems — maximum power transfer- single phase
circuits- three phase circuits - wye-delta transformations
- power factor — harmonics - transmission lines - power

oSl VT Ay e Y sl as Y saada a0 ialt LN
 AgeSh sl polie & el il Y el o azlalt oY
eV aall Ay Sl AR a5 dadail - Aadaiall 3l IS e
oSN ol it o salal Sl i A KD 3 eal &l
;L_;ﬁ_SMJE.}L‘ 7~_|L_)AJL§J\_aJJS\Jm.c_\_J_— by DS ad
—ssaall AN DY el A DY sl 50l Y ma
Alanll Lakail — Lgwal s g ZOUSH oy gl 5 3508l sl DS

transformers — autotransformers - three phase | Jai Gua gl 3GA0 — Ay e kil ol — Ay eI SV Y
transformers - resonance and power factor correction - bt
cables and their properties — electric machine safety —
electric transformers safety — building electrical systems
- the national power grids.
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l. Electric Machines: Theory, Operating Applications, and Controls, Charles [. Hubert, 2nd Edition, 2001
2. Electric Machines, Drives and Power Systems, Theodore Wildi, 2005.
3. Turan Gonen, “Electrical Power Transmission System Engineering: Analysis and Design”, 3rd Edition,

CRC Press, 2014,

4, Colin Byliss and Brain Hardy, “Transmission and Distribution Electrical Engineering”, 4th Edition,

Newnes Pub., 2012.

5. Gibbons, P. (Ed.). (2023). Electrical machines: Analysis and applications. Clanrye International.
https://www.harvard.com/book/9781647266417

6. Aliprantis, D., & Wasynczuk, O. (2022). Electric machines: Theory and analysis using the finite element
method. Cambridge University Press. https://www.cambridge.org/highereducation/books/electric-

7. Gonen, T., & Hou, D. (2021). Electrical power transmission system engineering: Analysis and design (4th

ed.). CRC Press.

8. Neumann, F., & Brown, T. (2020). Transmission expansion planning using cycle flows. arXiv preprint
arXiv:2004.08702. https://arxiv.org/abs/2004.08702

ECTS | SWL Lecture Tutorial
3 5 s Contact hrs. 5 > 5
C Grades Class Works Mid term Final Exam Total Exam Time hrs.
ourse 0 3o o 100 k

Introduction, Force analysis, Tensile and compressive
stresses in mechanical components, Bending stress,
torsional stress, Vectorial approach, Hook’s law,
Statically indeterminate structures, Thermal stresses,
Thermal strains, Theories of elastic failure, Stress
concentratlon Fatlgue

Nenlm sl Iad e slgad SASAl yabiall 3 laiall 5 o)
e 3a¥l Lo mhlea¥l Clual Silgatiall 36 kI sgal ¢ cliaiy)
dag pd il 4] DY alaal et i Cldal) e a5l gl
e Sl g el VYT gl Sala YT ol !
KDL Gialeayt 5K 55

9780824781521.

2- T.H.G. Megson, Structural and Stress Analysis, Elsevier, 2014, ISBN 0080999379, 9780080999371.
I.  3-BeerF. P, etal, MECHANICS OF MATERIALS, McGraw-Hill, USA, 2002.

1- Alexander Blake Practical Stress Analysxs’m‘ Engmeermg Demgn Second Edmon CRC Press 'ISBN’082478:137X

CSH' E(;TS 81\834 Contact hrs. Leczture Tutgnal Lgb' Level 3
Course Grades Class Works Mid term Final Exam Total Exam Time hrs.
40 20 40 100 3
'fCO ‘Hse;Cﬂntent' T ; ; = T s T T JJ"‘-“ &}m:

Concepts, principles, and considerations of the
mechanical design process. including theories of failure,
stress concentration, safety factors., material selection,
tolerances, fits, standards, reliability, and
maintainability. The design of mechanical components
such as fasteners, rivets, pins, keys, splines, welds,
retaining rings, levers. linkages, seals, gaskets, bolted
joints. pressure vessels, hydraulic cylinders, springs.
power screws, knuckle and turnbuckle joints, power
transmission shafts and critical speed analysis, shaft
couplings, and buckling in slender compoenents. Students

“}‘J‘ JHA‘J J.A(\ JA‘)GJ -\\«—.\?4‘ )'..5)43 JeeY! ~—"—.!)‘=4 <l
Adluall LLE, A8 8 gty apaldll uladdly SdAIsl ;) clalall
YR PEC PP DUON PRIV, 1| JCH IO B PN W L O T R N VN,
el &l g g iadh I g il Slala ) Slaladlly BLS Gl jaelsay
3aaet 5 ULy A Haell S a1 danall dae ol il
ol &y baeed s Anl gl Adiaiall Sl gl s Aay kel 5,0
Abaill el a4 rldWig 3aae Yl Sdla g s daall de udl Llad

engagce in mini-projects linked to industrial apphcatlons
References: ~
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Sons.

1. Khurmi, R.S. & Gupta, J.K. (2005) A Textbook of Machine Design. 14th edn. New Delhi: Eurasia
Publishing House (P) Ltd.

2. Budynas, R.G. & Nisbett, J.K. (2019) Shigley's Mechanical Engineering Design. 11th edn. New York:
McGraw-Hill Education.

3. Juvinall, R. C., & Marshek, K. M. (2020). Fundamentals of machine component design. John Wiley &

Transfer Coefficient- Fouling of Heat Exchangers - Heat
exchanger analysis and design methods — Double Pipe
Heat Exchangers — Shell and tube Heat Exchangers —
Pressure drop and pumping power calculation —
Condensers and Boilers — Compact Heat Exchangers —
Heat Exchangers maintenance — Case Study for heat
Exchanger Unit.

CSH' E(iTS Sl‘gf 5 Contact hrs. Leczture Tutgnal Level 3
Course Grades Class Works Mid term Final Exam Total Exam Time hrs.
40 20 40 100 2
. oA g g

Sk - Aeadis
Al a8 — 3 Kl dg el @¥aluall - Yl
Y alalb Sladd Avanall sle s sl e o A all Gyl
R e R S

Classification of Heat Exchangers ~ Overall Heat

xﬁjx J\s_ul JA\...A _ -«.U\PJ\ ERE IR
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l. Kuppan Thulukkanam, “Heat Exchanger Design Handbook (Mechanical Engineering)”, 2nd Edition,
CRC Press, 2013.
2. Sadik Kakag, Hongtan Liu, Anchasa Pramuanjaroenkij, “Heat Exchangers: Selection, Rating and Thermal
Design”, 3rd Edition, CRC Press, 2012.

C.H. SWL Tutorial T “Lab.
3 =5 Contact hrs. > > 0 Level 3
Class Works Mid term Final Exam Total Exam Time hrs.
40 20 40 100 ’ ’ 2

bl e

Prmelples and appllcatlons of energy management -
Energy auditing — Analysis of thermal and electrical
loading of buildings and industrial processes- evaluation
of electrical loading- timing and efficiency of load
components- Improving efficiency of thermal and

energy saving — Fields and methods of saving — Energy
saving in industrial fields — Practical applications for
energy saving — Application of energy codes - Net-zero
designs - Life-cycle economic analysis - Use of software

) all Jad! Jﬂ;_ P 385 — A8l 5,12 i 5 (5o

electrical loads- Economic analysis- Fundamentals of

— R e Jlall s — Geliall Slleally Jall Al S
aw\)g\ Jlaa¥l 8ol cpeat 0 Jlaall i Ke seli€y Sud
Ylae — AN a0 bl cala®Y) Jiadll o A Sl
Ailie DEekd — Aeliall SV 2 A3k )43}; gl 3ok
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tools for analyzmo bulldmg energy systems

eferencesr

Existing Buildings”

2. John M. Studebaker,
Press, 2008.

Development Agency(UREDA)

1. John Krrgger Bob Starkey SteVe Hogan Marty Lord, * Remdentral Energy Cost Sdnngs and Comtort for
, 6th Edition, Saturn Resource Management Inc., 2014

“Maximizing Energy Savings and Minimizing Energy Costs”, 1st Edition, Fairmont

3. Handbook on Energy Conservation, Prepared & Supported by: Uttarakhand Renewable Energy
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Govt. of India, 2022.

4. University of Petroleum & Energy Studies, Dehradun, Bureau of Energy Efficiency, Ministry of Power,

5. Manual on Energy Management and Conservation Practices, prepared by The Energy and Resources
Institute with support from Guyana Energy Agency, 2024

6. chrome-extension://efaidnbmnnnibpeajpeglelefindmkaj/https://gea. gov. gy/wp-
content/uploads/2022/04/EM-and-CP-Manual-.pdf

Lecture

CH. ECTS | SWL Tutorial
3 7 100 Contact hrs. 5 5 Level 3
Course Grades Class Works Mid term Final Exam Exam Time hrs.
40 | 20 40 2

compression refrigeration

Refrigeration methods -
systems — refrigerants — absorption refrigeration system
— air refrigeration system — Introduction to psychometric
chart — air conditioning systems (summer — winter —

annual) - sensible and latent heat loads - air

conditioning equlpm nt — air duct demgn

.Ljﬁﬂ\rdéjf_l)d\qhsffau.@\h_g)ﬂ\?h_u)ﬂ\j)}a
(JanM).\.A‘)S_..d\ Sllaadl & _“}Gﬂ-’—)—‘-‘“(‘é‘ abualia Yl
7;),_\';_:\!1};';),\35\&&_\1_(;}“,93“_&.‘:)c\)éj\_n,_‘,,s.:
,e‘;gjl_;)\.;aﬁmﬁ—dﬁwlj\)@gg)ﬂﬂ

Reference

1. John Tomezyk Eugene Sllberstem Eugene Sllberstem Bill Whltman Blll Johnsonc " Retngeratlon and Air
Conditioning Technology”, Cengage Learning; 8th Edition, 2016.

2. F.C. McQuiston and J. D. Parker, "Heating, Ventilating, and Air Conditioning”, 6th ed. New York: Wiley, 2011.

3. Ronald H. Howell. "Principles of Heating, Ventilating, and Air Conditioning”. 8th edition, ASHRAE, 2017.

4. Dossat, R. J., & Horan, T. C. (2021). *Principles of refrigeration*. Pearson Education.

5. Whitman, W. C., Johnson, W. M., & Tomczyk, J. A. (2020). *Refrigeration and air conditioning technology*.
Cengage Learning.

6. Langley, B. C. (2022). *Refrigeration and air conditioning*. Goodheart-Willco

|

ECTS

SWL Lecture Tutorial
3 1 100 Contact hrs. 5 5 5 Level 3
Course Grades Class Works Mid term Final Exam Total Exam Time hrs:
40 20 4() 100 2
| Course Content: : L ‘ ' T A s s

Energy system pcrformance predlctlon using 51mulat10n
software — Gray box analysis and testing - Examples of
energy systems performance evaluation (internal
combustion engine, solar thermal collector, photovoltaic

_ \_.’JY\ \_\..JAM \;‘: \5\;..«31 ml); rz‘_.;_.uh Mul adakail c\...l_: ).u.\h
(u_\.uj 4_\.LA\ -M-tLA‘)M J.:-L\..a“ ‘*‘JL\AJ 4_...._..\41\ adayl JL\JA‘ 3 JA&A.\
w‘ ailkall el \..5—\;"' J\).\;‘ J)M) aadall daday A ;,\_.\
Al — Al Aala¥) — #U I Sl i A gaal) Y Bl el

panel, wind turbine) — Hybrid conventional energy | aall pisd dadail ALl i A2 - dagdl Saaaidl A3l
systems -~ Hybrid renewable energy systems - Bl Aalail el fpuat — A8 Ak elol e Ay seSily Ay el
[mplication of energy system performance by el Bkl s fey Ul Jlatll - Aahia. aSat e il Gakay
implementing storage devices (thermal and electrical ARl Aakail apanail
storage devices) — Improving the energy systems

performance by implementing different control

strategies - Parametric analysis — Optimization of energy

systems.
. Experiments (Lab): shalanall o jladll
Using simulation programs in energy systems AL e shaia B olSlaall el o aladid
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References:

Wiley & Sons, Inc. Publication, 2006.

o

1. Charles S. Wasson System Analy51s Deswn and Dcvelopment Comepts Prmmples and Practlces” John

Klein, S. A., Beckman, W. A_, Mitchell, J. W_, Duffie, J. A., & Blau, P. J. (2021). *TRNSYS {8: A transient
system simulation program*. Solar Energy Laboratory, University of Wisconsin-Madison.
3. [Ibrahim, A. (2020). *Renewable energy systems: Modeling, optimization and control*. CRC Press.

CH. ECTS 1 SWL Lecture Tutorial Lab.
. 2
3 1 T00 Contact hrs 5 > 0 Level
Course Grad Class Works Mid term Final Exam Total Exam Time hrs.
ourse rades 40 20 40 100 2

— Storage and economy in power stations — annual load
— Performance parameters - Steam power plant cycle —
Evaporators — Economizers — Condensers — Pumps —
Pipe lines — Boiler operation and performance —
Difterent control systems - Gas Power stations-
Combined Cycle power station — Nuclear power stations
operation and control.

Classification (k‘)kf‘power stations A‘Analysis of daily load 65 uulu&ﬁ\-“; u—)—*-d‘; J«&‘
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Publishing, 2003.
2. David Lindsley, John Grist, Don Parker, *

3.  F.Beachand D.J. Littler,

ISBN 139788189401429

l. Steam Turbme Theory and Practice, W1lllam J. Kcarton The Enghsh Ldnguage Book Somcty and Pltman

‘Thermal Power Plant Control and Instrumentation: The control of

boilers and HRSGs, 2nd Edition, The Institution of Engineering and Technology Publ., 2018

“Electrical Systems and Equipment: [ncorporating Modern Power System Practice
(Modern Power Station Practice)”, 3rd Edition, Pergamon, 2014.

4. Power Plant Engineering by DK CHAVAN & GKSPATHAK - 2017 - Publisher: Standard Book House -

CH. | ECTS | SWL |

Lecture

~~ kaut’orlai’ Lab.

turbines- classification of turbomachinery- FEuler's
equation — Losses — Efficiencies — dimensional analysis
and similarity — one dimensional flow - two
dimensional tlow — Axial, radial and mixed turbines-
Axial, radial and mixed compressors and pumps-
Performance  curves —effects of  viscosity
compressibility and cavitation — fans and blowers —
water turbine types (Pelton, Turgo, cross-tlow, Francis,
Kaplan and different axial turbines) - selection,
Installation, operation.

Hydraulic systems: Hydro power - Advantages and

3 1 100 Contact hrs. > 3 0 Level 3
Course Grades Class Works Mid term Final Exam Total Exam Time hrs.
40 20 40 100 2
_Course Content: . : e ; ' S s skall g giaa
Turbomachinery: Basic thermodynamlcs and fluid for DY sl SSa g Ayl bl sale 1 A AU KRy
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drawbacks of hydro power stations: Social, Environment Laloli AaiS 5 USLAN slall 05805 — iy ) Al 8 Jaladl e Sl
and Economy impact of hydro power station — sizes and el Aaliie Agila 5 el ALl Sidaa

capacities of hydro power stations — losses — efficiencies
— similarity and non-dimensional groups, characteristics

curves - Mini hydro power plants.

2. Cesare Hall and S. Larry Dixon, Fluid Mechanics and Thermodynamics of Turbomachinery, 7th Edition
Butterworth-Heinemann Pub, 2013.

3. Turbines, Compressors and Fans. Yahya, S. M., Tata McGraw-Hill Publishing Company Limited, New Delhi.
2002.

4. Luis Rodriguez and Teodoro Sanchez, “Designing and Building Mini and Micro Hydro Power Schemes: A
Practical Guide”, Practical Action Pub., 201 1.

David M. Clemen, “Hydro Plant Electric Systems”, PennWell Crop Pub.

6.  Fluid Mechanics and Thermodynamics of Turbomachinery, 6th Ed. Dixon and Hall - turbines, compressors and
fans ,S.M Yahya 3
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Content of Specialized Requirement Compulsory Courses (22 Cr.

hr.) for Energy Engineering Program

ECTS

C.H. SWL Lecture Tutorial
3 5 125 Contact hrs. > > 0 Level 4
C Grad Class Works Mid term Final Exam Total Exam Time hrs.
ourse Lrades 40 20 40 100 2

oA e

Theory of the flat plate collector transmission through
glass, heat loss calculations and all parameters related
equations. Design and sizing of solar thermal systems
components. Solar concentrators: Solar Heliostat- Point
concentrators- Parabolic through- Fresnel concentrators.

Thermal performance- heat transter coefficients-
efficiencies — Solar collector design — Solar concentrator
array design. Design of solar power stations with energy
storage

~ a2 el VL el panal }:L' i JM,.M FOROURY
\; \_l\)_\.,a)u\ e B)‘);j\ 284 f_\l_l\.u; — CL;)H J)A J\A—\Jy\
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L. John Tw1dell and Tony Welr

Renewable Energy Resources”, "nd Edltlon Tay lor & Franc1s 2016.
2. Michael A. Laughton, “Renewable Energy Sources”, Taylor & Francis, 2013.
3. Duffie, John A., and William A. Beckman. Solar engineering of thermal processes. New York: Wiley, 1980.

5

Conrse Content: -

S e

C.H. ECTS | SWL Lecture Tutorial Lab. )
3 5 25 Contact hrs. 5 > 0 Level 4
C Grad Class Works Mid term Final Exam Total Exam Time hrs.
aurse Lraces 40 20 40 100 2

2y hall i gl

Introduction to nuclear energy— atomic and nuclear
physics- interaction of radiation and matter- nuclear
reactor operation- reactor components- nuclear cycles-
neutron diffusion and moderation- Prompt and delayed
neutrons — Design of reactor core — Effect of reflector on
fuel saving — Heat transfer calculations across fuel rod
and coolant - Reactor shielding- Fuel reprocessing and
waste disposal- Reactor licensing and safety- Economics
and environmental concerns.

HETN \_ALQLL\..YU ‘u),_d\ ew Gy AN bl
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References:

Edition, Springer, 2017.
Ridiger Meiswinkel, Julian Meyer, Jiirgen Schnell,
Edition, Ernst & Sohn, 2013.

ro

hydraulic design. CRC Press, 2021.

1. Dean Kvne, “Nuclear Power Plant Emergencies in the USA: Managing Rrsks Demographics and Response™. 1st
“Design and Construction of Nuclear Power Plants™, 1st

3. Todreas, Neil E., Muyjid S. Kazimi, and Mahmoud Massoud. Nuclear systems Volume II: Elements of thermal
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Solid, liquid, and gaseous fuels — Coal as a source of
energy — Coal preparation, Carbonization, Gasification,
and liquefaction — Petroleum and its derived products —
Petroleum refining processes — Natural gases and its
derivatives — Gas hydrates — Nuclear fuel — Fundamental
Organic Chemistry Pertaining to Biofuels — Bio-fuels
preparation — Bio energy Resources — Gaseous Fuels
from Biomass Liquid Fuels from Biomass

C.H. ECTS | SWL i Lecture Tutorial Lab.
2 3 75 Contact hrs. 1 5 0 Level 4
Course Grades Class Works Mid term Final Exam Total
o 40 40 100_

—andll jumas L.:dl _mas?;sll J)u‘jkh\‘hj\j\_\lna.hl}ﬂ)“
Joomlh a S5 — J Al Dl Ty Sle N aadll et A5 KU
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Contemporary Issues w1th Blofuels and Blomass
_References: ' ~

Edition. Wiley, 2017.
Edition, Cambridge University Press, 2013.
3. Fred Schaefer Richard Van Basshuysen,

International, 2016.

2020.

2010.

1. AliS. Ayoub And Luc1an A. Luc1a “Introduptlon to Renewable Blomaterlals Flrst Prmmplcs and Concepts

lt

Harold Schobert, “Chemistry of Fossil Fuels and Biofuels (Cambridge Series in Chemical Engineering)”, Ist
“Internal Combustion Engine Handbook”, 2nd English Edition, SAE
Srivastava, Neha, Manish Srivastava, P. Mishra, and V. Gupta. Bioprocessing for Biofuel Production. Springer,

5. Pandey, Ashok, Christian Larroche, Edgard Gnansounou, Samir Kumar Khanal, Claude-Gilles Dussap, and Steven
Ricke, eds. Biomass, biofucls, biochemicals: biofuels: alternative feedstocks and conversion processes for the

production of liquid and gaseous biofuels. Academic press, 2019.
Amann, Edmund, Werner Baer, and Donald V. Coes, eds. Energy, Bio Fuels and Development. Taylor & Francis,

C',H' ECTS SWF Contact hrs. Lecture Tutorial Lab. Level 4
3 5 125 2 2 0
C Grad Class Works Mid term Final Exam Total Exam Time hrs.
ourse Lrades 40 20 40 100 2

| Course Co

Historical uses of wind resources- The earth’s wind
systems- Physics of wind power- Classitication of wind
turbines- Acerodynamics of wind turbines- Analysis of
wind turbines performance- large scale turbine farms-

[ntroduction to power productlon from w1nd resources-

Wind energy for water Pumping-Commercial
development- €Cconomics, maintenance, and
environmental impacts. Energy storage for wind energy
systems.

_References:
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Application”, 2nd Edition, Wiley, 2010,

Ist Edition, Wiley-IEEE Press, 2011.

1. James F. Manwdl Jon(; McGowan and AnthonyL Rovers

‘Wind Energy Ef(plained: Theory, Design and

2. Bin Wu, Yongqiang, Navid Zargari. and Samir Kouro. “Power Conversion and Control of Wind Encrgy Systems,

saadaall Clelud! 2l
N

94

ealall




2025

e Sl Al el Al AU

G ntont

CH | ECTS | SWL Lecture Tutorial Lab.
3 3 7 Contact hrs. i > 0 Level 4
Course Grade Class Works Mid term Final Exam Total Exam Time hrs.
ours i 40 20 40 100 3

roskall s giaa

[ntroduction to photovoltaic technology- History of solar
electricity- current markets and industry status- basic
electrical theory and other considerations necessary for
solar electric systems- Principles of solar cell operation-
structure,  electrical and  optical characteristics-
equivalent circuit- Crystalline silicon solar cells- Thin
film technologies for PV- Energy production by a PV
array- Energy balance in stand:alone PV systems-
Standards, calibration and testing of PV modules and
solar cells-PV system monitoring - I[nstallation and
utility-connected and off-grid Photovoltaic (PV)
systems- Electric load analysis- system and component
design and sizing- system sitting- shading- electrical and
mechanical system configuration - Safety, electrical and
building code compliance oleth systcm installation.

R J}.m Ala — ol FERATY o gu)ésm _.J}J 2l Aadie
G Jee salae — Apsaldl ABLEN e ol el 25 e 55l JU8L
— Apeadll LIAT A sl y G e Gl ity Sl Al
Z 580 el e UG -l SO A — Al Ay &I 3 )
Jeaall 5 AL Jra gl — LGN ity 8 plae — Sl sheadd) 0 S
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References;

Roger A. Messenger Amir Abtah1

1 “Photovoltaic Systems Engineering”, 4th Edition, CRC Press, 2017.
2. Weidong Xiao, “Photovoltaic Power System: Modeling, Design, and Control”,
3

st Edition, Wiley, 2017.

Messenger, R. A., & Abtahi, A. (2018). Photovoltaic systems engineering. CRC press.

3 ECIS | SWL Contact hrs. Lecture Tutorial Level 4
2 3 75 I > 0
Course Grades Class Works Mid term Final Exam Total Exam Time hrs.
40 20 40 100 2
CourseContent: =~ F - okl s sl

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

3.3...-41...-&'\
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References:

Ram B. Gupta, *

L9 o —

2016

Agata Godula-Jopek and Detlef Stolten, “Hydrogen Production: by Electrolysis™,
‘Hydrogen Fuel: Production, Transpot, and Storage™
Ryan O Hayre, Suk-Won Cha, Whitney Colclla, and Fritz B. Prinz, “Fuel Cell Fundamentals”, 3rd Edition. Wiley,

Ist Edition, Wiley-VCH. 2015.
, Lst l:dmon, CRC Press, 2008.
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Tutonal T Lab.

Contact hrs. Leclt ure 3 3 Level 4
Class Works Mid term Final Exam Total Exam Time hrs.
Course Grades : -
- - - 100 Dlscu551on ;

_Course Content:

Students work in groups throughout the part of
graduation project to design, model and plan the activity
of the project. This is based on a proposal approved by a
member of Department staff. The group is required to
develop the proposal as a Product Specification and
Quality Plan, in collaboration with the Supervisor acting
as client. It must also keep full records of the subsequent
design, manufacture, and test project in compliance with
industrial standards. Prepare a sub-report containing the
full details of the design, model, and plane of
implementation.

3 A fe g gyl Ranh s Ule gane B O i Ay
AU g s ke e e all s Al e DOl Jany Zum il
daels g oghal Jae 4 B adae 25 W e Jae ey g2
Aol 13y el el dedl Sleall e e
Aalall A5 g aadt Sl e Jee s g kel Aaladl Clarenal
il ddeal fap Sl RS, el Jadl dlae) b L Sleall
bl alil il 5500 JB e 2aay M1 gkl de asig

R

ECTS | SWL Lecture Tutorial Lab. )
3 2 100 Contact hrs. 0 3 3 Level 4
Class Works Mid term Final Exam Total Exam Time hrs.
Course Grades - -
- - - L 100 Dlscussmn ;

Students of the same groups approved in MPE491
should work to implement, test, modify the design, and
finally submit a working product. This course focuses on
the implementation stage of the project output product.
Testing of each item based on the standard used within
the design phase. Modification of each item or part that
does not fulfil the required specifications. The group is
required to develop a final report, following all the
technical report specifications that contains full details
of the design. modeling, implementation, testing, and
result analysis.
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Content of Specialized Requirement Elective Courses (12 Cr. hr.)
for Energy Engineering Program

CH ECTS

Tutorial | Labj

" Course Content:

SWL Lecture
> 3 =5 Contact hrs. 1 > 0 Level 4
c Grad Class Works Mid term Final Exam Total Exam Time hrs.
oue maces 40 20 0] 100 2

‘Uh-“g‘,m

Introduction — Soldr radlatlon - mdoor and outdoor
design condition — external thermal loads — internal
thermal loads — heat gain through air ducts — heat
transfer through contact surfaces — cooling load

calculation method — refrigeration and air conditioning
loads application.

;mjum \);n J\_uy\ mjukju;u\ Mu”ﬂ iadie
oAl Jaall iyea jNVs BV ol e 5ol Jeal
Loload) Jlea ¥l — el 5 45l el pa - s el £ L2V Aas
ozl ¢ Sleadl Sl SYYY elall okl Adal
bl oA Al Bl el A sl el JDla il 30 5al
uSis 2l Jlasd Skl Al Jes Slea ok Al

el

Conditioning Technology™

1- John Tomczyk, Eugene Silberstein, Eugene Silberstein, Bill Whitman, Bill Johnsone, "
, Cengage Learning; 8th Edition, 2016.

2-  F.C. McQuiston and J. D. Parker, "Heating, Ventilating, and Air Conditioning”, 6th ed. New York: Wiley, 2011.
3- Ronald H. Howell. "Principles of Heating, Ventilating, and Air Conditioning". 8th edition, ASHRAE, 2017.

Refrigeration and Air

. Course Content:

Mg e
C.H. ECTS | SWL Lecture Tutonal
> 3 7 Contact hrs. I >
Class Works Mid term Final Exam Exam Time hrs
Course Grades n Py 0 20 2

losses in pipe networks — Selection of piping systems —
Design Concepts — [nstallation of piping systems — Cost
analysis — failure detection — Water piping systems- oil
piping systems— gas piping systems - Mechanical
[rrigation sy stem 1rr1oat1on network control systems.

Classification of pipes - Codes and Standards - I—rlctlon ’

\A—\S‘)JM‘}AM‘VJJJJ\‘)QMLA;J‘@‘A—QN\&L\JU‘?AJ
. )Ld\ el Aadat — g it ol Adadl el 8 dexadh ol
sl il 5 laall s i peall i Akt — ilaall il dakaid
J85 il Sle ) J8 ol - ASL ) e - U a5 &5 5Ll

Ly g dddladl Lo giall nd Jlall a1 il - da gaaadl o gl
g A

References.

2-  Peter Waller and Muluneh Yitayew,

1- Pete Melby “‘Slmplelﬁed Imganon Des1gn’ 2nd Edition, Wllev
‘[rrigation and Drainage Engineering’,

15t Edition, Springer, 2016.

operation and performance — Wave velocities — Energy
contents of waves — energy transport in wave —
significant wave height - wave measurements —
Scasonal variations.

Cfl. EC:FS SWL Contact hrs. Lecture Tutorial Lab. Level i
2 3 75 1 2 0
Course Grades Class Works Mid term Final Exam Total Exam Time hrs.
40 20 40 100 2
Course Content: R ' , ‘ Rl s gina
Introduction — Geothermal encrgy resource — Power bl e Al ) Dlaae - e V1 SR A lae — Al
Plants using Geothermal Energy — Geothermal Plants | — _sa V1 bl 48 alaaiily Al Slaas sloly Jali — L= )W)

Al zigel e ddlhall nd 8 5k el aladdily A8l 1y 5a5 Sllas
Slld Al adg e plgedl U 580 2 el A penall
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2014.
2-  Johannes Falnes, ¢
Ist Edition, Cambridge University Press, 2002.

- Wllllam [: Glaséley, * Geothermal Encrgy Rencwable Energy and the En\ 1r0nmenl , Lnqudiktion, kC’RC Press,
‘Ocean Waves and Oscillating Systems: Linear Interactions Including Wave-Energy Extraction”,

3- Renewable energy. Volume 2, Wave, geothermal, and bioenergy, 2023. [2]
Models to Exploration and Development, 2021, https://doi.org/10.1007/978-3-030-71685-1

Geothermal Energy From Theoretical

Clasmﬁcatlon of Air- Condmomno Systems Categorles
of Air Conditioning- Air Distribution System- Duct
design consideration- Duct sizing method- Fan static
pressure calculations- Pipe sizing for chilled water
system-Fittings used in the HVAC Piping System -
Valves used in the HVAC Piping System- different
ventilation systems-HVAC software.

CH. ECTS | SWL Lecture Tutorial Lab.
) 3 73 Contact hrs. I > 5 Level 4
Course Grades Class Works Mid term Final Exam Total Exam Time hrs.
40 20 40 100 _ 2

’ %k ; 53‘““
_;lxﬂ\@j)}ﬁu'u_;\}éj\qa_&\_tba-;\ledusgujmlm
- elsedl solae ana S Bk - elsedl g lae el D Sl
- 2l et e Y e - R el Sl el Slls
o ed el iy Ayl Al i Al 8 endindl il
—(:Ladl\ ;\)@J\ ki m)@_‘\) asdall ‘.\.LJLl“_,’J‘\.A_;.\..uAj‘ lelaall
c\}é‘_ﬁ.\&}%\)@_d\}m_d".a\) M}@.J\MA.\\

1- McDowaIl Roben Fundamentals of HVAC systems SI edition. Academlc Press, 7007

2-  Grondzik, Walter T., ed. Air-conditioning system design manual. Elsevier, 2007.

3- F.C. McQuiston and J. D. Parker, "Heating, Ventilating, and Air Conditioning", 6th ed. New York: Wiley, 2011.
4- Ronald H. Howell. "Principles of Heating, Ventilating, and Air Conditioning". 8th edition, ASHRAE, 2017

Concepts of techno-economic analysis of renewable
energy systems- rigorous presentation of the effect of
the time value of money in renewable energy systems.
Present worth analysis, annual cash flow, rate of return,
incremental analysis, future worth analysis, and payback
period of renewable energy systems. Renewable energy
systems pricing, and modelling. Economic fundamentals
and principles of decision making involved in renewable

C.H. ECTS | SWL Contact hrs. Lecture Tutorial Lab. Level .
Course Grade Class Works Mid term Final Exam Total Exam Time hrs.
ours 8 40 20 40 100 2

Sall o yall - 3205l Bl AakaiY (goleall 5 Sl Jilall oalis
lall daal Jalas saaaiall ASall Aadail 8 Jlell e U el sl
Ral) oty sl il Lladll cadlall Jaea o sl gaiihl ghal
Al Akl )9&.;4452@‘@@‘%‘&4& ala ALY \a).ﬂ) daahaiaall
ke Al SAT foalie s LalaBY) unY1 Aa el g Baaatall
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energy projects.
References:

B o =

Publishing, 2023.

Pugalendhi, S., etal. Handbook on Renewable Energy and Green Technology CRC Press, 2024

Kandpal T.C. & Garg, H.P. (2003), Financial Evaluation of Renewable Energy Technologies, Macmillan India
Park, C. S, Kim, G., & Choti, S. (2007). Engineering Economics. Pearson Prentice Hall, New Jersey.

del Rio, Pablo, and Mario Ragwitz, eds. Handbook on the Economics of Renewable Energy. Edward Elgar
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.2 EC3TS S\;\;L Contact hrs. Leclture Tut(z)rlal Lz(:l)b.
Course Grades Class Works Mid term Final Exam Total Exam Time hrs.
40 20 40 100 2
Course Content: s o iy [ e

Review of automatic control Svstem requirements —
control systems in conventional power stations — control
system of wind energy generators — control of
photovoltaic power generation plant — automation of
bio-fuel generation and utilization umts

_References:

;_llaa..a \; M‘A_Ln\AM (sﬁa_dl \_:u)a_m \;m\ ?S;J\ SRV m\

Ll Akl dlhas 8 dediiadl LSl dadail A3l Zha

Aakasl aliaa — el UMAN Slaag 3 PS_J\ \_l\.q)la.m C\_l).“_l
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“Control Systéfn’Engineering’
2-  Farid Golnaraghi, Benjamin C. Kuo, “Automatic Control Systems”, 9th Ed, Wiley, 2010
3- Katsuhiko Ogata, “Modern Control Engineering”, SthEdition, Prentice Hall, 2010.

1- Norman S. Nise,

" Wiley. 7th Edition, 2015.

What is the fire — What is the ﬁreﬁghtmg system —
Know How to read the arch drawings for buildings —
Classification of occupancies — Types of sprinkler
systems — Design sprinkler system for the buildings —
Mechanical air foam system — Twin jet unit’s systems —
Wet-pipe sprinkler system — Hydraulic calculations.

C.H. ECTS | 'SWL Lecture Tutorial Lab.
> 3 73 Contact hrs. 1 > 0 Level 4

Course Grad Class Works Mid term Final Exam Total

e e 40 20 40 100

T e - gl) il A€l Clbeall et ga - 5o el aiS
el a3l Al U gl Sl - y yal) AR 81 pall
_)\;A” v;\.} _\‘)Aﬂ \s_x‘J\ Jl)_\;;\ 4.\.\\.\)@3.“ a)é_ay J_\\):J\
- Baall Al e ghaie praai L 5 al) AadSa  deliall b
ket A leadl 358 5 Andal Cildal gall

References:

Learning, 2007.

1- Ronald R. Spadafora “Fire Protection Equlpment and Systems (Brady Flre)” lst Edltlon Pearson 2()14
2-  Robert M. Gagnon, Design of Special Hazard, and Fire Alarm Systems”

, 2nd Edition, Thomoson Delmar

permitting issues - procurement of waste to energy
systems — ownership and financing of waste to energy
facilities — operation and management of waste to energy
facilities. Fundamentals of air and water pollution to solve

composition and quantities — waste tlow control —
selecting the facility site — energy and materials markets —

basic environmental problems. Life cycle assessment of

C.ZH. EC;TS S’\;\;L Contact hrs. Lecltu.re Tut;rlal Lgb‘ Level 4
Course Grades Class Works Mid term Final Exam Total Exam Time hrs.
40 20 40 100 2
Course Content: : i - ; T R s eaa
Introduction and overview — project implementation — Aglaall o2a 1w rgalae il e Al GadAT 5kl Aenia
concepts — waste to energy technology — solid waste — Dldaad e J-u N IVEN P T 4._&,4.5\ Salaall Cial

Sl ey sl - Shlaal AN 3 el Al o o A gall Al
SRl L pat ldee 312l — o U £ sl ASle maas A
Al Al JSLEe Jad oLl ol pedl &5l il A8

gl igh Al ss 5 50

cny 1r0nmental unglneermg d(,tl\ Itlt S.
References: : Ll

2-  Marc J. Rogotf and Francios Screve.
William Andrew, 2019.

1-  Efstratios N. Kaloglrou ‘Waste to Energ\ Technologies and Global Applications™.
“Waste-to-Energy: Technologies and Project Implementation’

Ist Edition, CRC Press. 2017.
*. 3rd Edition,
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'2 EC3TS 73 Contact hrs. I Tut;)rlal 0 Level 4
Course Grades Class Works Mid term Final Exam Total Exam Time hrs.
40 20 40 100 2

tse Content: - s S A aga
Types of Maintenance programs — Maintenance | Ay Ihas — Luall g1l - Aluall aud wila yy Aluall iy i
Management and Safety Considerations — Maintenance | Jaxadd 4 Y colall aladinl sl 3l z3all Ll
management — Maintenance of Commonly used - eladh aladinly sl kel el el Dl #3 Sl
equipment — User Safety Considerations. S il Apall Gl Aall 8 Ltleadind ; Aileas Yl calllin

" References

et

418.

{-  Berngard, Gary ”Energy Svstcms Malntenamé " Encrgy Mandgement Handbook RIVGI‘ Publlshers 2020. 407 -

2- LEVITT, Joel. The handbook of maintenance management. Industrial Press Inc., 2009,
3- Doty, Steve, and Wayne C. Turner. Energy management handbook. Crc Press, 2004.

CH. ECTS | SWL Lecture Tutorial Lab.
> 3 75 Contact hrs. 0 > 0 Level 4
Course Grades Class Works Mid term Final Exam Total Exam Time hrs.
o 0 20 40 100

The ﬁmdamental science and technology of desalmatmg
saline water to overcome water scarcity and ensure
sustainable water supplies. Water scarcity and
desalination - Saline water properties -Fundamentals of
desalination -Thermal desalination processes (Multi-
Stage Flash-MSF, Multi Effect Distillation-MED- and
Vapor Compression- Membrane desalination processes
(Reverse  Osmosis-RO-  Electro- Dialysis-ED) -
Alternative driving energies (solar and nuclear) and
Future Technologies (H-DH, MD, FO, CDI, NF)

Desalination problems (scaling, fouling, corrosion), and
their mitigation. Process Calculations and performance

O] @,_\J u;}sysm E\Am IR rds S
sl atliad — (g 05 il daliall shall e e Cdall e
— oball Agiail iyl Al 5ok sbual) Auta it — Hu3all  Aadlal
— saeiall il Jalye — olaall 358 darcalt H1S18T saaaiall syl
— Al DY ARV il 3ok - A el 5ok alaaid
il — el sl 3G gk~ Sall (o) pend] bl 3k
Fladl — KU Y slaall Adas Al JSUGe — dg 5 a1 A8UAN 5 e 28U
Gladll Silee e dlaadl 3okl et (2 MY e i - e

Lealiatl § dalaiyl oy )

parameters of the mam desalmatlon processes
' References: =~ -

Press, 2015

1- Nikolay Voutchkox ‘Desalmatlon Engmeermc Operatlon and Mamtenance
2-  Abraha Woldai, “Multi- Stage Flash Desalination: Modeling, Simulation, and Adaptive Control” 1* Edition, CRC

3- El-Dessouky, Hisham T., and Hisham Mohamed Ettouncy. Fundamentals of saltwater desalination. Elsevier, 2002.

Ist Edmon McGraw Hlll 2014

“Course Content:

C}I EC3TS S;AgL Contact hrs. Leclture Tutgnal Lz(l)b, Level .
Course Grades Class Works Mid term Final Exam Total Exam Time hrs.
i 40 , 20 40 100 2

oAl ay-M

Base load — Renewable energy supply side variability
and intermittency: wind, solar, hydro, wave, And tidal —
Physical storage media: Compressed air,
Electrochemical cells — hydrogen — Batteries: Lead acid,

Electricity demand side vanablhty — peak loadmg -

e — el Jea J.asy\wuu),u)au)@_ﬂlj s
a5 8 LeeUadil Ulad, J.A)]\tau‘)\_;u iAol QLSL“;X\
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Ni-metal hydride, Lithium ion — Fuel cell: Polymer
electrolyte membrane, Alkaline, Phosphoric acid,
Molten carbonate, Solid oxide, and Regenerative. Fuel
cell applications: Transport, Combined Heat and Power
— Super capacitors — Small-scale storage systems:
flywheels and springs — hydraulic and pneumatic
accumulators — continuous and standby uninterruptible
power supplies — Large-scale storage solutions: hydro
pump, compressed air, underground gas reservoirs —
Energy storage economics — Environmental implications

A Ak — o) DA Sl sy sloall, gl il
ShodbaBl — aaall 3Kl A8l has Al - Aaldl 3 el A8k

ot energy storage

k :1 - Alfred Rufer,

Edition, Elsevier, 2014,

E”nergy Storege: Syétemé é‘nyd‘Components”, Ist Editiorr, 'CkR“C'Press, 2017.
2- Patrick T. Moseley and Jurgen, “Electrochemical Energy Storage for Renewable Sources and Grid Balancing”, 1

Lecture

1 XTutorial : Lab.

_Course Content:

B ] s Contact hrs. ] > 0 Level 4
Course Grades Class Works Mid term Final Exam Total Exam Time hrs.
se Grade 40 20 40 | 100 2

This course content vnll be spec1ﬁed by thc course
teacher according to new trend in energy systems and
national and international market requirements. In
addition, the student capabilities and pre-studied courses
will be considered. In case of needed prerequisites
courses, the teacher should specify it before registration
stage.

JA)_J\J(;JM\ M)J.\”A—\-\A MQJ/\AJA )}AH—A\;}\MJA(&J
Tk 5 YL gl Banidl e gl aaf i 5 ) e
G o) e painiall G leas aal e et 30 LA e shaie

oA s 3 Sl e 13y 38 il i

performance — Similarity — Pump selection — Cavitation
Thomas’s factor — Net positive suction head — Pump
control — Positive displacement pumps — Rotary pump —
Operation and maintenance - Troubleshooting -
Examples of industrial application. Classification of
compressors- Dynamic Compressors Performance -
Positive  displacement  compressors —  Rotary
compressors —Cooling and lubrication of compressors —
Sealing of compressors — Methods of performance
improving. Compressors Performance — Positive
displacement compressors — Rotary compressors —
Compressor Selection — Cooling and lubrication of
compressors — Sealing of compressors — Methods of

C.H. ECTS | SWL Contact hrs Lecture Tutorial Lab.
2 3 75 ’ 1 2 0
Course Grades Class Works Mid term Final Exam Total Exam Time hrs.
40 20 40 100 2
_Course Content: T O [ ' L L i A R
Pumps classification — Pumps drrangements - I:ulcrs ‘u)-bsl‘; 4 ):-AU) 45-‘&\-“43‘ belpall - Lelsall (i
equation — Effect of exit angle — Losses — Pumps — Bl & laaldl )R ae — R elaY(idaliaal

el el 3aamia s g3 g B2 sha) Agas i Aal HY s e Jag !l gl
(A0 RV Al - Radll — g ally 8 ) sal) Jag puall - (&
— e gemll Sy Py i ket gl LAl 9ok - claaldl — slalt o

RUEV SO SRR AP R NP [P P9
- gosae — hline 5 yhd ) R3S el Se jlall DlAadl
O e s Al gl Bl bl Al - Slaad
Jebra [ Sl - Dlaadd) jiat - Bl - Siaaall ool - adlaal
sinie — J(sthally Al ) el Slall cadl Gle — L
Aol sl ey gl e aca il — el A1y o pliial
- Al Gl sl small secad - Slaaaell juiasd -
) Aaay dal3Y dmge St - Jhe ¥l _Ztialal
— il A el - A il )3 sal) il (R85 A el
— Aty Juiill — sl — elaY (gl 3 il

performance i 1mprov1ng “-\9\-\4-43‘ ;&M\ \sic el — Jlae i1
References: : '
1- Igor J. Karassik, Joseph p. Messma Paul Cooper and Charles C. Heald. Pump Hdndbook” 4th Edition,
McGraw-Hill Education. 2007.
2-  Anthony Glampaolo, “Compressor Handbook: Principles and Practice”, Ist Edition, CRC Press, 2010.
3-  Pump Users Handbook - By R. Rayner 4th Edition - Pump_Handbook _Igor-Karassik
padiaadl Cile it :;_A\)g 301 u..m&\ N
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Introduction — Free response of SDOF systems — forced
vibration of SDOF systems — Transient response of
SDOF systems — unforced MDOF systems — Harmonic
force applied to MDOF systems — Vibration in
continuous systems — propagation of sound waves in
solids and fluids — interaction between vibrating
structures and sound — methods of controlling vibrations

CH. ECTS | SWL Lecture Tutorial Lab.
> 3 73 Contact hrs. I > 0 Level 4
Course Grades Class Works Mid term Final Exam Total Exam Time hrs.
40 20 40 100 2

S Alias Al o — Ll s Al 5 4SS0l 3 U e
i) o ddaal Lalaitt 3 AS el & e Aelald Ay il 3 5al
Aga Baamtie Ag_paadll 5 5 ad) ) S Aublat Al e - Alaial g daslal
e Al Al o - Aladall 5 Aaslall A pall At 8 S )
— AV aSall kil 8t Y Ao ikt At dakid
shee B aatae o5 g i G ealae — S geall dle 8 Anie

and sound waves.

1- I David [rWin, “Industrial Noise and Vibration Control”, Prentice Hall Pub.

2- Jian Pang, “Noise and Vibration Control in Automotive Bodies

”, 1 Edition, Wiley, 2018.
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This course content will be specified by the course

teacher according to new trend in energy systems and
national and international market requirements. In
addition, the student capabilities and pre-studied courses
will be considered. In case of needed prerequisites
courses, the teacher should specify it before the
registration stage.
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potential in buildings-energy efticient building design -
energy efficient building technologies -implementing
energy efficiency. Energy efficiency policies- building
codes and standards-energy efticient building operation-
measuring energy efficiency- data and energy etficiency
indicators- evaluation of energy efficiency-multiple
benefits of energy etﬁc1emy

Understandmg buil dmg energ y use - energy efﬁc1encv

Al - J_n_uﬂ N rul_a&\ u\AS S - d;h.d\ B AU Ll agd
Al 3l an - A3l 5 8 et oLl Sl - A8 S 3 gl el
Al selaSy Sl Jandi - bl ey il @ - ASUall 50 il
ZaUal gelaS apdi - ALl 5L D pdgae s Sl - ABLAD 3o L
AU 36l paaaiall b il -

References:

Handbook. Academic Press, 2021. 457-480.

o]

Properties and Exercises. John Wiley & Sons, 2023.

1. Gupta, Janmejoy, and Manjarl Chakraborty. "Encrgy etﬁuency in bu1ld1ngs " Sustainable Fuel Technolomcs

Krarti, Moncef. Energy audit of building systems: an engineering approach. CRC press, 2020.
3. Hens, Hugo SL. Building Physics-Heat, Air and Moisture: Fundamentals, Engineering Methods, Material
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Fluid for hydraulic systems - Fluid control valves -
Hydraulic pumps - Hydraulic motors - Auxiliary
hydraulic devices - Hydraulic circuits and applications
(hydraulic coupling and torque convertor .... etc.) — air
preparation and component — Pneumatic circuits and
applications — Basic electrical control for fluid power
circuits — Fluid logic control systems. Two class periods
and One three-hour lab perlod
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References:

1- Rabie MG. F1u1d power engmeermg NcW \ork NY, USA McGraw Hlll 2009
2- Pinches, Michael J., and John G. Ashby. Power hydraulics. Prentice Hall.
3-  Esposito, Anthony. Fluid power with applications. Prentice-Hall International, 2009

4-  Hansen, A. H. (2023). Fluid Power Systems, Springer.

5- Hehn, A. (2021). Fluid power troubleshooting, CRC Press.
6- Vacca, A. and G. Franzoni (2021). Hydraulic fluid power: Fundamentals, applications, and circuit design, John

Wiley & Sons.
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Course Content:
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This course content will be spec1ﬁcd by the course
teacher according to new trend in energy systems and
national and international market requirements. In
addition, the student capabilities and pre-studied courses
will be considered. In case of needed prerequisites
courses, the teacher should specity it before the
registration stage.
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