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1 MECHANICAL POWER ENGINEERING (MPE) PROGRAM

Mechanical power engineering is one of the important fields in Engineering because of the new trends
due to the environmental impacts of traditional sources. It deals with the following research fields:
e Turbomachinery and Power Station,
Combustion Engineering,
Refrigeration and Air conditioning,
Fluid Mechanics,
Renewable Energy,
Mechatronics and smart systems.

This program offers three postgraduate degrees: 1) Academic diploma, 2) Master of Science, and 3)
Philosophy Doctor in Mechanical Power Engineering. Detailed description of the three degrees were
introduced in the following sections.

1.1 Postgraduate Diploma in MPE Fields
ASilGal) (o g8 Adwdin e (8 o glal) o glad gali o 1-1
This study aims to upgrade the scientific competences of the candidate engineer to specialized level in

Mechanical Power Engineering fields. This is accomplished by providing advanced applied courses in
this field to prepare students for the research work environment.

1.1.1 Graduate Attributes of Postgraduate Diploma Program in MPE Fields
The graduate of the mechanical power engineering Diploma Program should be able to:
1) Apply the acquired specialized knowledge in professional practice.
2) Define professional and design problems and introduce a suitable solution with certain
constrains.
3) Mastering professional skills and using appropriate technological supplies, including
computer-aided analysis, up-to-date specialized software packages, in proficient manner.
4) Make applicable decisions considering the available information.
5) Communicate and lead the team to work toward certain target professionally.
6) Exhibit awareness of role in community development and environmental preservation.
7) Employ the available resources efficiently.
8) Behave in a manner that reflects the commitment to integrity and credibility, experiencing
responsibility and accepting accountability.
9) Recognize the need to the self-development and participate in continuous learning.
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1.1.2 Learning Outcomes (Competencies) of Postgraduate Dimploma Program in MPE
fields

By the completion this Postgraduate Diploma, the graduate is expected to know and be able to fulfil

the following competencies

1) An advanced understanding of the changing knowledge base in the mechanical power
engineering.

2) Expanded skills and techniques applicable to their specialist area of engineering.

3) An advanced understanding of the international context and sensitivities of their specialist
area within engineering.

4) The ability to handle multiple demands on time, including self-directed project work.

5) A respect for truth and intellectual integrity, and for the ethics of scholarship.

6) An understanding of the significance and value of their knowledge to the wider
community.

7) The ability to engage in appropriate ways with issues in today's society.

8) Communicate effectively in a variety of professional contexts.

9) Apply ethical and professional principles in the practice of Mechanical Power
Engineering.

1.1.3 Construction of Postgraduate Diploma Program in MPE fields

The candidate who successfully pass the admission exam with the required level should study 12 credit
hours (4 courses) of the compulsory courses shown in one of the following tables: Table 1-1, Table
1-5, Table 1-9, or Table 1-13. After successfully completing these courses, the main supervisor should
select another 12 credit hours courses from the available elective courses listed below in the following
tables Table 1-2, Table 1-6, Table 1-10, or Table 1-14. The selected courses should be related to the
research area selected by the candidate.

Turbomachines and Power Station (Diploma)

Table 1-1 Compulsory courses for Academic Postgraduate Diploma in Turbomachines and
Power Station

= (<] (<]
21 S5|(So| B E
- I S —
No. | Code Pl Course Name = % QB| O | €|
requisite sl g|8a| = |F £
G|o|* | i
1 | MPE530 Advanced Heat Transfer 3 140 20 | 40 | 100]| 2
MPE531 Advanced Thermodynamics 3140 20 | 40 | 100] 2
3 | MPE540 Advanced Fluid Mechanics 3 140 20 | 40 | 100] 2
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Numerical Methods in Engineering

h 3 140| 20 | 40 | 100| 2
and Sciences

4 MPE541

Table 1-2: Elective courses for Academic Postgraduate Diploma in Turbomachines and Power

Stations
. = (<2} (<5}
1 5|8,| T £
- I S —
No. | Code Al Course Name = % @8l o | £ E
requisite S|l a|lso|l 3| F | S
ol = |x = x
O ©) LL L
1 | MPE510 Gas Turbine Principles 3|40 20 | 40 [100] 2
2 | MPE511 Steam Turbine Technology 3|40 20 | 40 [100] 2
3 | MPE512 Combined Cycle Power Plant 3 ]140] 20 | 40 [ 100 | 2
4 MPE584 Operation, Maintenance and Testing 3 1a0 ! 20 | 20 | 1001 2
of Pumps
5 | MPE513 IBasic of Fans, Blowers, and 3 laol 20 | 20 100! 2
Compressors
Compressor Systems - Mechanical
6 [ MPES14 |Design and Specification 3[40 20 ] 40 100 f 2
MPR528 Nuclear Engineering and Its Plants 3 |40 ] 20 | 40 | 100
MPE515 [Hydropower Stations 3 |40 ] 20 | 40 | 100

Table 1-3: The Courses Attributes Relationships for postgraduate diploma program in
turbomachines and power stations

Graduate Attributes
No. Code Course Name
1123|456 7]8]|29

1 | MPE530 JAdvanced Heat Transfer B N \
2 | MPE531 |Advanced Thermodynamics N N N N
3 | MPE540 |Advanced Fluid Mechanics N \ N \
4 | MPEBA1 Numerical Methods in Engineering and N J

Sciences
5 | MPE510 |Gas Turbine Principles N | NE Y N \
6 | MPE511 [Steam Turbine Technology N N \ N
7 | MPE512 |Combined Cycle Power Plant N v N V

Operation, Maintenance and Testing of
8 | MPE584 PUMps N N NE Y
9 MPE513 CB:a5|c of Fans, Blowers, and NI N N

Oompressors
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Compressor Systems - Mechanical

10 | MPES14 Design and Specification v v v v

11 | MPR528 |Nuclear Engineering and its Plants N Y V

12 | MPE515 |Hydropower Stations Y \ NV

Table 1-4: The courses competencies relationships for postgraduate diploma program in
turbomachines and power stations

Learning Outcomes (Competencies)

Code Course Name

=z
o

1123|456 7]18]29

MPE530 |Advanced Heat Transfer N N
MPE531 |Advanced Thermodynamics N N
MPE540 |Advanced Fluid Mechanics N \ \

Numerical Methods in Engineering and
Sciences
MPE510 |Gas Turbine Principles \ NI N N

MPE511 |Steam Turbine Technology N \ N

MPE512 |Combined Cycle Power Plant v v \
Operation, Maintenance and Testing of J J J
Pumps
Basic of Fans, Blowers, and N N
Compressors
Compressor Systems - Mechanical N N N
Design and Specification
11 | MPR528 |Nuclear Engineering and its Plants Y v v

12 | MPE515 |Hydropower Stations v V \

MPE541

o |[Njojo] B |wIN|E-

MPE584

©

MPE513

10 | MPE514

Combustion Engineering (Diploma)

Table 1-5: Compulsory courses for Postgraduate Diploma in “Combustion Engineering” Major

. =% (<5} 5}
15|87 £
- I S —
No. | Code Plie= Course Name = % 938l o | £ E
requisite S o |lasO]| = = <
ol = |x = x
O ©) LL L
MPE530 Advanced Heat Transfer 3140 20 | 40 | 100] 2
MPE531 Advanced Thermodynamics 3140 20 | 40 | 100] 2
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3 MPE540 IAdvanced Fluid Mechanics 31401 20 40 | 100
4 MPE520 Advanced Measurement Systems 3140 20 | 40 | 100 | 2
Table 1-6: Elective courses for Postgraduate Diploma in “Combustion Engineering” Major
. = (<5} <5}
1 5|8 ,| B £
- I S —
No.| Code Pre- Course Name = % % gl O | & E
requisite S O lao| S = =
o | =i = <
&) ©) LL L
1 MPE521 Internal Combustion Eng_lnes 3 1a0 | 20 | 20 | 100] 2
Performance and Analysis
9 MPE522 Combustlon Techn-lques for Fired 3 laol 20 | 20 100! 2
Equipment and Boilers
3 MPES523 Modern 'I_'rends in Internal 3 1a0 | 20 | 20 | 1001 2
Combustion Engines
4 MPE621 Energy and alternative Fuels 3140 20 | 40 | 100 | 2
5 | MPE525 Special course 1 3 ]140] 20 | 40 [100| 2
6 | MPE526 Special course 2 3 140] 20 | 40 [100]| 2

Table 1-7: Courses Attributes Relationships for Postgraduate Diploma in “Combustion

Engineering” Major

Graduate Attributes
No. Code Course Name
2 4 6 |7]|8]1]29
1 MPE530 |Advanced Heat Transfer N \ N N
2 MPE531 |Advanced Thermodynamics N v N N
3 MPE540 |[Advanced Fluid Mechanics N v N N
4 MPE520 |Advanced Measurement Systems N \ N N
5 MPE521 [Internal Combustion Eng_ines J J N
Performance and Analysis
g | MPES22 |Combustion Techniques for Fired N N NI
Equipment and Boilers
7 MPE523 Ig/lnogdiﬁg; Trends in Internal Combustion N N N N
MPEG621 [Energy and alternative Fuels ~ v N ~
MPE525 [Special course 1
10 | MPE526 |[Special course 2
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Table 1-8: Courses Competencies Relationships for Postgraduate Diploma in “Combustion

Engineering” Major

Learning Outcomes (Competencies)
No. Code Course Name
2|1 3145|678
1 MPE530 |Advanced Heat Transfer i v N,
2 MPE531 |Advanced Thermodynamics N
3 MPE540 |Advanced Fluid Mechanics N N N
4 MPE520 |Advanced Measurement Systems i v N,
5 MPE521 [Internal Combustion Engines N N
Performance and Analysis
6 MPE522 |Combustion Techniques for Fired N N N
Equipment and Boilers
MPE523 |Modern Trends in Internal Combustion
v Engines VY v v
MPE621 |Energy and alternative Fuels v \ v
MPE525 [Special course 1
10 | MPE526 |[Special course 2
Fluid Mechanics (Diploma)
Table 1-9: Compulsory courses for Postgraduate Diploma in “Fluid Mechanics” Major
4 (5] (<b)
g1 5|8s| ® £
.. I N <
No. Code  |Pre-requisite Course Name = % % g ot % E
2|l 8|80l 8|l F | g
o| O™ iT N
1 MPE530 Advanced Heat Transfer 3140 20 | 40 | 100 ] 2
2 MPE531 Advanced Thermodynamics 3140 20 | 40 |100] 2
3 MPE540 Advanced Fluid Mechanics 3140 20 40 | 100 ] 2
4 MPE541 Numer_lcal Methods in Engineering 3 1a0 ] 20 | 20 | 100] 2
and Sciences
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Table 1-10: Elective courses for Postgraduate Diploma in “Fluid Mechanics” Major

4 (<5} (5]
15|84 B £
.. T = =
No. Code  |Pre-requisite Course Name = % % 3 o % E
o 2|80 [ ~ <
L = | a = X
O O LL LLl
1 MPE542 Pumping stations 3 140 20 40 | 1001 2
2 MPE543 Pipe Networks and Reservoirs 31401 20 40 100 ] 2
3 MPE544 Pump Selection and design 3140 20 | 40 | 100 ] 2
4 MPE545 Introdqctlon to the computational fluid 3 1a0 | 20 | a0 | 100 2
dynamics
5 MPE546 Plumbing networks 3 140) 20 | 40 |100] 2
6 MPE547 Fire Fighting Systems 3140 20 | 40 | 100 ] 2
7 MPE548 Technical Writing 3140 20 | 40 | 100 ] 2
8 MPE549 Special course 1 3 140 20 | 40 | 100 ]| 2
9 MPE640 Special course 2 3 140 20 | 40 | 100 ]| 2
Table 1-11: Courses Attributes Relationships for Postgraduate Diploma in “Fluid Mechanics”
Major
Graduate Attributes
No. Code Course Name
1 4 |5 71819
1 MPES530 |Advanced Heat Transfer NE Y N N
2 MPE531 |Advanced Thermodynamics N v N N
3 | MPE540 |Advanced Fluid Mechanics N v N N
MPE541 [Numerical Methods in Engineering and
4 e v v y
ciences
5 MPES542 |Pumping stations N N N
6 MPE543 |Pipe Networks and Reservoirs N
7 MPE544 [Pump Selection and design N N N N
MPES545 [Introduction to the computational fluid N,
8 dvnami v v v
ynamics
9 MPES546 [Plumbing networks N A N \
11 | MPE547 |Fire Fighting Systems N N Y
10 | MPE548 |Technical Writing N A N \
11 MPE549 [Special course 1
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12 | MPE640 [Special course 2
Table 1-12: Courses Competencies Relationships for Postgraduate Diploma in “Fluid
Mechanics” Major
Learning Outcomes (Competencies)
No. Code Course Name
1123 |4]|]5]1]F6 819
1 MPE530 |Advanced Heat Transfer N A
2 | MPE531 |Advanced Thermodynamics S Y N N
3 | MPE540 |Advanced Fluid Mechanics N N Y
4 MPE541 ls\lu_merical Methods in Engineering and N N
ciences
5 MPE542 [Pumping stations N
6 MPES543 [Pipe Networks and Reservoirs N \
7 MPE544 [Pump Selection and design N N A
8 MPE545 Introdu_ction to the computational fluid J N,
dynamics
9 MPES546 [Plumbing networks N N N
11 | MPE547 |[Fire Fighting Systems N N N
10 | MPE548 [Technical Writing N N +
11 MPE549 [Special course 1
12 | MPE640 |Special course 2

New and renewable energy (Diploma)

Table 1-13: Compulsory courses for Postgraduate Diploma in New and renewable energy

program
. B4 (5] <)
1 5|8, B £
. T 5 I=

No. Code  |Pre-requisite Course Name = % % g o % E
2|l 8|80l 8P| S

o| O™ iT N

1 MPES530 Advanced Heat Transfer 31401 20 40 | 100 2
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MPE540 Advanced Fluid Mechanics 31401 20 40 | 100
MPE531 Advanced Thermodynamics 3 140 20 40 | 100

Numerical Methods in Engineering

h 3140 20 40 | 100 | 2
and Sciences

4 MPE534

Table 1-14: Elective courses for Postgraduate Diploma in New and renewable energy program

. 4 (<) 5]
I T - £
.. T = =

No. Code  |Pre-requisite Course Name = % % ?E o % E

Bl&|sO|E|F |8

ol o™ iT N

1 |MPE550 Geothermal energy 3140 20 40 | 100 ] 2

2 |MPE551 Hydrogen energy 3140 20 40 | 100 ] 2

3 |MPES52 Renewable Energy Policy 31401 20 40 100 ] 2

4 MPE553 MPE534 Modeling and simulation of energy 3 lal 20 | 20 | 100] 2

systems

5 |MPE554 Nuclear engineering and its plants 3140 20 40 | 100 2

6 |MPE555 Hybrid Renewable Energy Systems 3140 20 | 40 | 100 2

7 |MPE556 Solar thermal energy 3140 20 40 | 100 ] 2

8 [|MPE557 Photovoltaic system 3140 20 | 40 | 100 ] 2

9 [MPE535 Energy storage techniques 3140 20 | 40 | 100 2

10 MPE558 Modern Trends in new and renewable 3 a0 | 20 20 | 100 2
energy-1

11 MPE559 Modern Trends in new and renewable 3 |40 | 20 20 | 100] 2
energy-2

Table 1-15: The courses Attributes relationships for postgraduate diploma program in new and
renewable energy program.

Graduate Attributes
No. Code Course Name
112|345 |6]|7]|8

1 MPE530 |Advanced Heat Transfer NE Y \ \
2 MPE540 |Advanced Fluid Mechanics N NN N ~
3 MPE531 |Advanced Thermodynamics N N N \

4 MPE534 g;r;wnecrei;s:al Methods in Engineering and J

5 MPES50 |Geothermal energy N \ \ N
6 MPE551 |Hydrogen energy N Y N N
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7 MPES552 |Renewable Energy Policy NN Y Y
8 MPE553 [Modeling and simulation of energy NI
systems
9 MPES554 |Nuclear engineering and its plants N Y N N
10 | MPES55 |Hybrid Renewable Energy Systems N A N A N A
11 | MPE5S56 |[Solar thermal energy \ N A
12 | MPE557 |Photovoltaic system N N A N A
13 | MPES35 |Energy storage techniques N
MPES558 [Modern Trends in new and renewable
14 energy-1 v VAN v
Modern Trends in new and renewable
15 | MPESSO | oo v VIV v v

Table 1-16: The Courses Competencies relationships for postgraduate diploma program in new
and renewable energy program.

Learning Outcomes (competenices)
No. Code Course Name
1123|456 7]|38
1 MPE530 |Advanced Heat Transfer NN ~ N
2 MPES540 |Advanced Fluid Mechanics N A N N +
3 MPE531 |JAdvanced Thermodynamics +
4 MPE534 ls\lgi?necrei)(S:aI Methods in Engineering and NI N
5 MPES550 |Geothermal energy N N Y +
6 MPE551 |Hydrogen energy N A N N
7 MPE552 |Renewable Energy Policy N A
8 MPE553 |Modeling and simulation of energy J N J
systems
9 MPE554 |Nuclear engineering and its plants
10 | MPES55 |Hybrid Renewable Energy Systems NN Y N N
11 | MPES56 |Solar thermal energy N N
12 | MPE557 |Photovoltaic system ~ N N A A
13 | MPES35 |Energy storage techniques N ~
14 MPES58 mggge)rflﬂends in new and renewable J N N
15 | MPE559 mggge)r/r_]zTrends in new and renewable N N N N
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1.2 Master of Science Program in MPE

A8l 6 80 Aentin B o glal) piaale guali 241

This program aims to provide in-depth knowledge in the design, analysis, and operation of different
engineering systems in the mechanical power engineering field. After completing this program
candidate will be equipped with a mixture of complex knowledge and concepts across various
disciplines and will have a considerable advantage in seeking employment in research, development,
and technology companies with mechanical power engineering, as well as with research centers that
develop mechanical power engineering.

1.2.1 Graduate Attributes of Master of Science Program in MPE
The graduate of the mechanical power engineering Master of Science Program should be able to:

1)
2)
3)
4)
5)
6)
7)
8)

9)

Define professional and design problems and introduce a suitable solution with certain
constrains.

Establish, evaluate, and manage appropriate drive systems for various mechanical power
engineering applications.

Adopting appropriate standards and codes for: design, construction, operation, inspection
and maintenance of mechanical power engineering systems.

Monitor the equipment used in the mechanical power engineering.

Planning and directing the development of mechanical power engineering systems.
Communicate and lead the team to work toward certain target professionally.

Employ the available resources efficiently.

Behave in a manner that reflects the commitment to integrity and credibility, experiencing
responsibility and accepting accountability.

Recognize the need to the self-development and participate in continuous learning.

10) Understanding the role that energy efficiency serves in environmental planning and

management.

11) Knowledge of the importance of energy efficiency in key parts of the design process.

1.2.2 Learning Outcomes (Competencies) of Master of Science Program in MPE

By the completion the Master of science in Mechanical Power Engineering, the graduate is expected to
know and be able to fulfil the following competencies:

1)
2)
3)
4)
5)

6)
7)

An advanced understanding of the knowledge base in the mechanical power engineering
Expanded skills and techniques applicable to their specialist area of engineering.
Advanced competencies in engineering professional expertise and scholarship.

A capacity to articulate their knowledge and understanding in oral and written presentations.
An advanced understanding of the international context and sensitivities of their specialist
area within engineering.

The ability to handle multiple demands on time, including self-directed project work.

An understanding of the significance and value of their knowledge to the wider community.
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8) The ability to engage in appropriate ways with issues in today's society.

9) Communicate effectively in a variety of professional contexts.

10) Demonstrate effective management skills in project related to mechanical power
engineering or multidisciplinary field.

11) Apply ethical and professional principles in the practice of mechanical power engineering

1.2.3 Construction of Master of Science Program in MPE

The candidate who successfully pass the admission exam with the required level should study 12 credit
hours (4 courses) of the compulsory courses shown in one of the following tables: Table 1-17, Table
1-21, Table 1-25, Table 1-29, or Table 1-33. After successfully completing these courses, the main
supervisor should select another 12 credit hours courses from the available elective courses listed below
in the following tables: Table 1-18, Table 1-22,

Table 1-26,

Table 1-30, or Table 1-35. The selected courses should be related to the research area selected by the
candidate.

Turbomachines and Power Station (MSc)

Table 1-17: Compulsory courses for Master of Science in MPE (Turbomachines and Power
stations Field)

4 (5] ()
15| ,| & £

- I S —
No. | Code Hlic Course Name = % Q%8| o | & E
requisite Blg|lsol | F ]| s
SO |% iT 0
1 MPE530 Advanced Heat Transfer 3 140] 20 | 40 {100 2
2 MPE531 Advanced Thermodynamics 3140 20 | 40 {100 2
3 MPE540 Advanced Fluid Mechanics 31401 20 40 | 100 | 2
4 MPE541 Numer_lcal Methods in Engineering 3 a0l 20 | 20 | 100! 2

and Sciences
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Table 1-18: Elective courses for Master of Science in MPE (Turbomachines and Power stations

Field)
. B4 (5] (<5}
1 5|8,| 7 £
- I P —
No. | Code #liE Course Name = % Q8| o | £ E
requisite S|l also|l 3| F | S
ol = |x = X
O ©) LL L
1. MPE610 Cooling Towers 3140 20 | 40 100 2
2 MPE611 Advanced Turbomachines 3140 ] 20 | 40 [ 100 )| 2
3. MPE612 \Wind Turbines 3140 20 | 40 [ 100 )| 2
4. MPE613 Gas Turbine Plants 3140 20 | 40 [ 100 )| 2
5. MPE614 \Wave Energy 3 140| 20 | 40 | 100 | 2
6. Power Plant Engineering and its
MPE615 Economics 3140 20 | 40 [ 100 2
7. MPE616 |Boiler Design, Operation, Maintenance 3 1a0 | 20 | 20 | 1001 2
and Safety
MPE617 Advanced Steam Turbine Technology 3 140] 20 | 40 | 100
MPE618 Advanced Compressors Technology 31401 20 | 40 | 100

Table 1-19: The courses attributes relationships for Master of Science in MPE (turbomachines
and power stations Field)

Graduate Attributes
No. | Code Course Name
112131415 |6]7]8]9]10]11
1 | MPE530 |Advanced Heat Transfer N NE R NV
2 | MPE531 |Advanced Thermodynamics N NE Y N NV
3 | MPE540 |Advanced Fluid Mechanics N v | Y NV
4 | MPEBAL [a\lntijmse(:r;gs::é\glethods in Engineering Jivly J
5 | MPE610 [Cooling Towers \ V v v
6 | MPE611 |Advanced Turbomachines V| v \ N N
7 | MPE612 [Wind Turbines MK ol VIV NE
8 | MPE613 |Gas Turbine Plants N N v
9 | MPE614 |Wave Energy \ V VA N |V
10 | MPES15 Iég\c/)vr:agnljilggt Engineering and its NE N vl N \

Page 63 of 741



alglating

Helwan University 2024 Lall ¢l all syl aalafall a3 Lt Sansigl! il

11 | MPES16 Boiler Design, Operation, Maintenance N N NI B
and Safety

12 | MPE617 [Advanced Steam Turbine Technology | + N NI N

13 | MPE618 |Advanced Compressors Technology | +/ N N NI N

Table 1-20: The course competencies relationships for Master of Science in MPE
(turbomachines and power stations Field)

Learning Outcomes (Competencies)
No. | Code Course Name
112|3|4]|]5|6]7|8]9|10]11
1 | MPE530 |Advanced Heat Transfer NIV \ N N
2 | MPE531 JAdvanced Thermodynamics N N, \ NR I
3 | MPE540 [Advanced Fluid Mechanics N N VI
4 | MPE541 Numerical Methods in Engineering J J
and Sciences
5 | MPE610 [Cooling Towers VIV N
6 | MPE611 |Advanced Turbomachines \ \ v
7 | MPE612 |Wind Turbines v \/ NIV NE R
8 | MPE613 |Gas Turbine Plants v v
9 | MPE614 [Wave Energy V| A N N N
10 | mPES15 I;ower Plant Engineering and its J v J J
conomics
11 | MPE616 Boiler Design, Operation, Maintenance \/ N NE IR N
and Safety
12 | MPE617 JAdvanced Steam Turbine Technology A BN N N
13 | MPE618 JAdvanced Compressors Technology N N N N

Combustion Engineering (MSc)

Table 1-21: Compulsory courses for Master of Science in MPE (Combustion Engineering Field)
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.. T i I
No. Code  |Pre-requisite Course Name = % % ?f_ﬂ o % E
gl eg|lsol | -] s
O (@) LL L
1 MPES530 Advanced Heat Transfer 3140 20 40 100 2
2 MPE531 Advanced Thermodynamics 3140 20 40 | 1001 2
3 MPE540 Advanced Fluid Mechanics 3 140) 20 | 40 |100] 2
4 MPE520 Advanced Measurement Systems 3140 20 | 40 | 100 ] 2

Table 1-22: Elective courses for Master of Science in MPE (Combustion Engineering Field)

. B4 (5] <)
1 5|84 B £
.. T T s
No. Code  |Pre-requisite Course Name = % % 8 ot g E
2|l 8|80l 8|l F | s
ol o |™ iT n
1 MPEG622 \Vehicle Exhaust Emissions 3140 20 40 | 100 2
2 MPE623 Industrial Burners and Furnaces 3140 20 | 40 | 100 ] 2
3 MPE524 Ste_am Boilers: types, parts and 3 1a0 | 20 | a0 | 100 2
maintenance
4 MPEG624 Combustion measurements 3140 20 | 40 | 100 2
5 MPE625 Special course 1 3 140)] 20 | 40 | 100] 2
Table 1-23: Courses Attibutes Relationships for Master of Science in MPE (Combustion
Engineering Field)
Graduate Attributes
No. Code Course Name
4 6|]7181]9]10]11
1 | MPE530 |Advanced Heat Transfer N N N N
2 | MPE531 |Advanced Thermodynamics N N N N
3 | MPE540 |Advanced Fluid Mechanics N N N
4 | MPE520 |Advanced Measurement Systems N N N
5 | MPE622 |Vehicle Exhaust Emissions N N
6 | MPE623 |Industrial Burners and Furnaces N ~ N A N
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MPE524

Steam Boilers : types, parts and
maintenance

MPE624

Combustion measurements

MPEG625

Special course 1

Table 1-24: Courses Competencies Relationships for Master of Science in MPE (Combustion

Engineering Field)

Learning Outcomes (Competencies)
No. Code Course Name

1 3|4 6718 10 |11
1 | MPE530 |Advanced Heat Transfer N
2 | MPE531 |Advanced Thermodynamics N, N \ N
3 | MPE540 |Advanced Fluid Mechanics N N
4 | MPE520 |Advanced Measurement Systems v N N Y
5 | MPEG622 |[Vehicle Exhaust Emissions N N N A N
6 | MPE623 [Industrial Burners and Furnaces N N N
7 MPE524 Ste_am Boilers : types, parts and J N

maintenance

8 | MPE624 |Combustion measurements N N N
9 | MPE625 [Special course 1

Refrigeration and Air Conditioning (MSc)

Conditioning Field)

Table 1-25: Compulsory courses for Master of Science in MPE (Refrigeration and Air

No.

Code

Pre-requisite Course Name

Credit Hrs.

Class Work

Prac/Oral
Grade

Final Grade

Total

Exam Time
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1 MPE530 Advanced Heat Transfer 3140 20 | 40 | 100 ] 2
2 MPE531 Advanced Thermodynamics 3 140 20 40 | 1001 2
3 MPE532 [Measurement and Control Devices 3140 20 | 40 | 100 2
4 MPE533 System Modeling and Simulation 3140 20 | 40 | 100 ] 2

Table 1-26: Elective courses for Master of Science in MPE (Refrigeration and Air Conditioning

Field)
'Y (5] ()
15|84 B =
.. T & =
No. Code Pre-requisite Course Name = % % -‘3 9 g E
2|l 8|80l 8|l F | s
ol O |™ iT N
1 | MPE630 Solar heating and cooling 3140 20 | 40 [ 100| 2
2 MPE631 Building Management Systems 3140 20 40 1 1001 2
3 MPE632 Humidification and dehumidification 3 a0 | 20 20 | 100 2
systems
4 MPEG33 Heat Pump 3 140 20 | 40 | 100 | 2
5 MPE634 Refrigeration and Freezing systems 3140 20 | 40 | 100 ] 2
6 | MPE635 Special course 1 3 140 20 | 40 [1200] 2
7 | MPE636 Special course 2 3 140 20 | 40 [1200] 2

Table 1-27: Courses Attributes Relationships for Master of Science in MPE (Refrigeration and
Air Conditioning Field)

Graduate Attributes
No. | Code Course Name

21314]|5]|6]7]8]9]10]11
1 | MPE530 JAdvanced Heat Transfer N v N N
2 | MPE531 JAdvanced Thermodynamics N v N \
3 | MPE532 |Measurement and Control Devices N, N, N \
4 | MPE533 [System Modeling and Simulation N ~ N N
5 | MPE630 [Solar heating and cooling N N \ N
6 | MPE631 |Bui|ding Management Systems N N N NI
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7 | MPE632 g/l;;zlrglsﬂcanon and dehumidification J J J J 1y
MPE633 |Heat Pump N N N y
MPE634 |Refrigeration and Freezing systems N VIV
10 | MPE635 [Special course 1
11 | MPE636 [Special course 2

Table 1-28: Courses Competencies Relationships for Master of Science in MPE (Refrigeration
and Air Conditioning Field)

e
=

Code

Course Name

Learning Outcomes (Competencies)

2131456 7]38

10

11

MPES530

Advanced Heat Transfer N

MPE531

Advanced Thermodynamics N

MPE532

Measurement and Control Devices

MPES533

System Modeling and Simulation N

MPEG30

Solar heating and cooling

MPEG631 |Bui|ding Management Systems

MPE632

Humidification and dehumidification N
systems

MPE633 [Heat Pump

O] N ([oojof|djjw(N] -

MPEG634

Refrigeration and Freezing systems

(BN
o

MPEG635

Special course 1

(=Y
(=Y

MPEG636

Special course 2

Fluid Mechanics (MSc)

Table 1-29: Compulsory courses for Master of Science in MPE (Fluid Mechanics Field)
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No. Code  [Pre-requisite Course Name = % % ?f_ﬂ o % E
2|80l 8|l F | g
6| O |™ iT N
1 MPE530 Advanced Heat Transfer 3140 20 | 40 | 100 ] 2
2 MPE531 Advanced Thermodynamics 3140 20 | 40 | 100 ] 2
3 MPES540 Advanced Fluid Mechanics 3 140 20 40 | 1001 2
4 MPE541 Numer_lcal Methods in Engineering 3 la ]l 20 | 20 | 100] 2
and Sciences
Table 1-30: Elective courses for Master of Science in MPE (Fluid Mechanics Field)
. R (5] (<5}
|1 5|8, B £
. T = =
No. Code  |Pre-requisite Course Name = % % ?E o % E
Bl 8|890| & = S
6| O |®™ iT N
1 MPE641 Numer_lcal optimization in Engineering 3 1a0 ! 20 | a0 | 100 2
and Sciences
2 MPE642 Advanc_ed Computational Fluid 3 lal 20 | 20 | 100 2
Dynamics
3 MPE643 Ad\_/anced Me_asurement Systems in 3 1a0 | 20 | a0 | 100 2
Fluid Mechanics
4 MPE644 Fire Fighting Systems 3 140)] 20 | 40 J100] 2
5 MPE645 Pipe Networks and Reservoirs 3140 20 | 40 | 100 ] 2
6 | MPE646 Research Skills 3 140 20 | 40 [ 100 | 2
7 | MPE647 Technical Writing 3 140 20 | 40 100 | 2
8 MPE648 Special course 1 3 140)] 20 | 40 | 100] 2
9 MPE649 Special course 2 3 140 20 40 | 100 | 2
Table 1-31: Courses Attributes for Master of Science in MPE (Fluid Mechanics Field)
Graduate Attributes
No. Code Course Name
213 5 718 10|11
1 | MPE530 JAdvanced Heat Transfer N N N
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MPE531 |Advanced Thermodynamics v N N
MPE540 |Advanced Fluid Mechanics VY N N
Numerical Methods in Engineering v
4 | MPESAL and Sciences v VIV
Numerical optimization in A
5 | MPEBAL Engineering and Sciences VA v
Advanced Computational Fluid
6 | MPE642 IDynamics v v VY
Advanced Measurement Systems in
7| MPEBA43 Fluid Mechanics v v v v
MPE644 |Fire Fighting Systems N A
MPE645 |Pipe Networks and Reservoirs N ~ ~ N
10 | MPEG646 |Research Skills N N N \
11 | MPE647 [Technical Writing N N VTV
12 | MPE648 [Special course 1
13 | MPE649 [Special course 2

Table 1-32: Courses Competencies for Master of Science in MPE (Fluid Mechanics Field)

Learning Outcomes (Competencies)

No. Code Course Name
213|451 6]|7]18]9|10]11
1 | MPE530 [Advanced Heat Transfer \ N N N
2 | MPE531 |Advanced Thermodynamics N N N
3 | MPE540 |Advanced Fluid Mechanics V| \ N
Numerical Methods in Engineering N
4 | MPESAL and Sciences v VY
Numerical optimization in v
S | MPEG4L Engineering and Sciences V|
Advanced Computational Fluid
6 | MPEG42 |Dynamics v v v
Advanced Measurement Systems in
7 | MPE643 Fluid Mechanics v v v \
MPEG644 [Fire Fighting Systems NN R
MPEG645 |Pipe Networks and Reservoirs N N N N
10 | MPE646 |Research Skills \ N N
11 | MPE647 [Technical Writing N N N N
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12

MPEG648

Special course

1

13

MPEG649

Special course

2

New and renewable energy (MSc)

Table 1-33: Compulsory courses for Master of Science in MPE (New and renewable energy

Field).
. P (<8} (<}
1 5|8 B =
- T 51 s
No. Code  |Pre-requisite Course Name = % % 8 ot g E
2|l 8|80l 8|l F | s
ol O |™ iT N
1 MPE530 Advanced Heat Transfer 3 140 20 20 | 1001 2
2 MPE540 Advanced Fluid Mechanics 3140 20 | 40 | 100 2
3 MPE531 Advanced Thermodynamics 3140 20 | 40 | 100 ] 2
Numerical Methods in Engineering
4 MPE534 and Sciences 3 140 20 | 40 | 100 | 2
Table 1-34: Elective courses for Master of Science in MPE (New and renewable energy Field).
. P (b} (<}
sl 5|8o| B =
. T 5| s
No. Code  |Pre-requisite Course Name = % % g o % E
2|l 8|80l 8|l F | S
ol O |™ iT N
1 MPEG50 | MPES30 |Energy conversion, storage, and 3 | 40| 20 20 | 100! 2
economics
2 | MPE651 | MPES31 |Solar energy and thermal converters 3 |140| 20 | 40 |100| 2
3 | MPEGB52 \Water desalination using solarenergy | 3 | 40 | 20 | 40 | 100 | 2
4 MPE653 | MPE530 [Materials and devices for Renewable 3 lal 20 | 20 | 100] 2
Energy Systems
5 | MPEG54 [Managing Energy Efficiency 3 140]| 20 | 40 |100| 2
6 MPEG55 Economics of renewable energy 3 140 20 | 40 | 100 | 2
7 MPEG56 Modern Trends in new and renewable 3 lal 20 | 20 | 100] 2
energy-3
8 MPEG57 Modern Trends in new and renewable 3 lal 20 | 20 | 100] 2
energy-4

Table 1-35: The courses Attributes relationships for Master of Science in MPE (New and

renewable energy Field).
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Code

Course Name

Graduate Attributes

4

5

7

8

10

11

MPES530

Advanced Heat Transfer

MPES540

Advanced Fluid Mechanics

MPES531

Advanced Thermodynamics

MPE534

Numerical Methods in Engineering and
Sciences

MPEG50

Energy conversion, storage, and
economics

MPEG51

Solar energy and thermal converters

<1 <2 | < |

MPE652

\Water desalination using solar energy

MPE653

Materials and devices for Renewable
Energy Systems

MPEG654

Managing Energy Efficiency

MPEG655

Economics of renewable energy

MPE656

Modern Trends in new and renewable
energy-3

MPEG657

Modern Trends in new and renewable

energy-4

Table 1-36: The courses competencies relationships for Master of Science in MPE (New and
renewable energy Field).

Learning Outcomes (Competencies)

No. Code Course Name
1 31415 718]9]10]11
1 | MPE530 |Advanced Heat Transfer N R \
2 MPE540 JAdvanced Fluid Mechanics N N N \
3 | MPE531 JAdvanced Thermodynamics N N N N
4 | MPE534 Numerical Methods in Engineering and J | J
Sciences

MPEG650 |Energy conversion, storage, and
° economics v v VIV v
6 | MPE651 [Solar energy and thermal converters AR N \
7 | MPE652 |Water desalination using solar energy \/ N

MPEG53 |Materials and devices for Renewable
8 Energy Systems v v v VIV
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9 | MPE654 [Managing Energy Efficiency \ VIV v
10 | MPEG655 |Economics of renewable energy NIVIV]Y \
MPE656 |Modern Trends in new and renewable
11 energy-3 v v vV NIV
MPE®657 |Modern Trends in new and renewable
12 ercyd VIV I Y

1.3 Doctor of Philosophy Program in MPE

LSl (o gBl) Ain (B ABuldl) B ) 9383 el o 31

This program aims to provide in-depth knowledge in the design, analysis, and operation of different
engineering systems in the mechanical power engineering field. After completing this program
candidate will be equipped with a mixture of complex knowledge and concepts across various
disciplines and will have a considerable advantage in seeking employment in research, development,
and technology companies with mechanical power engineering, as well as with research centers that
develop mechanical power engineering.

1.3.1 Graduate Attributes of Doctor of Philosophy Program in MPE
The graduate of the mechanical power engineering Master of Science Program should be able to:

1)
2)
3)
4)
5)
6)
7)
8)

9)

Define professional and design problems and introduce a suitable solution with certain
constrains.

Establish, evaluate, and manage appropriate drive systems for various mechanical power
engineering applications.

Adopting appropriate standards and codes for: design, construction, operation, inspection
and maintenance of mechanical power engineering systems.

Monitor the equipment used in the mechanical power engineering

Planning and directing the development of mechanical power engineering systems
Communicate and lead the team to work toward certain target professionally.

Employ the available resources efficiently.

Behave in a manner that reflects the commitment to integrity and credibility, experiencing
responsibility and accepting accountability.

Recognize the need to the self-development and participate in continuous learning.

10) Understanding the role that energy efficiency serves in environmental planning and

management.

11) Knowledge of the importance of energy efficiency in key parts of the design process.
12) Development of new methods, tools, and methods of professional practice.

13) Use appropriate technological means to serve his professional practice.

14) Communicate effectively and lead a team in different professional contexts.

15) Able to make the decision under available information.
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1.3.2 Learning Outcomes (Competencies) of Doctor of Philosophy Program in

MPE

By the completion the Doctor of philosophy in Mechanical Power Engineering, the graduate is expected
to know and be able to fulfil the following competencies:
1) An advanced understanding of the knowledge base in the mechanical power engineering

area.

2) Expanded skills and techniques applicable to their specialist area of engineering.

3) Well-developed problem-solving abilities in the mechanical engineering specialist area of
engineering, characterized by flexibility of approach.

4) Advanced competencies in engineering professional expertise and scholarship.

5) A capacity to articulate their knowledge and understanding in oral and written
presentations.

6) An advanced understanding of the international context and sensitivities of their specialist
area within engineering.

7) The ability to handle multiple demands on time, including self-directed project work.

8) A respect for truth and intellectual integrity, and for the ethics of scholarship.

9) An appreciation of the ways in which modern knowledge equips the student to offer
leadership.

10) An understanding of the significance and value of their knowledge to the wider
community.

11) The ability to engage in appropriate ways with issues in today's society.

12) Identify solutions for complex mechanical power engineering problems with full
independence and/or in teams of multidisciplinary field.

13) Communicate effectively in a variety of professional contexts.

14) Demonstrate effective management skills in project related mechanical power engineering

1.3.3 Construction of Doctor of Philosophy Program in MPE

The candidate who successfully pass the admission exam with the required level should study 9 credit
hours (3 courses) of the elective courses shown in on of the following tables: Table 1-37, Table 1-41,
Table 1-45, Table 1-49, or Table 1-53. After successfully completing these courses, the main supervisor
should select another 9 credit hours courses from the available elective courses listed below in one of
the following tables: Table 1-38, Table 1-42, Table 1-46, Table 1-50, Table 1-54. The selected courses
should be related to the research area selected by the candidate. After that, the candidate was ready for
preparing a PhD thesis that present his ability to analysis and present scientific information in a proper
level under full supervision of the main supervisor (supervision committee).
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Turbomachines and Power Station (PhD)

Table 1-37: Elective courses for Doctor of Philosophy in MPE (Turbomachines and Power
Stations Field)

. 4 (<5) (5]
1 5|8,| = =

- I p— —
No. | Code #liE Course Name = % Q%8| o | £ E
requisite S|l alsol|l = [ =
ol =2 |x = <
O (@) L LU
1 MPE611 Advanced Turbomachines 3 140)| 20 | 40 |100] 2
2 MPEG612 \Wind Turbines 3 140 20 | 40 |100] 2
3 MPEG614 \Wave Energy 3140 20 | 40 100 ] 2
4 MPE615 Power P_Iant Engineering and its 3 a0 | 20 20 | 100| 2

Economics

5 MPE617 Advanced Steam Turbine Technology 3140 20 | 40 | 100 | 2
6 MPEG618 Advanced Compressors Technology 3140 20 | 40 | 100] 2

Table 1-38: Elective courses for Doctor of Philosophy in MPE (Turbomachines and Power
Stations Field)

. R (<8} (<5}
1 5|8,| 7 £
- I P —
No. | Code i Course Name = %, 88| o | & E
requisite s| 2|8l 8| F | &
1= |a £ =
O (@) LL L
1 | MPE710 \Wind Turbine Technology 3|40 20 | 40 |100| 2
2 | MPE711 Hydraulic Turbomachinery 3|40 20 | 40 |100| 2
3 | MPE712 Steam and Gas Power Systems 3|40 20 | 40 |100| 2
4 MPE713 Computatlonal Fluid Dynamics for wind 3 laol 20 | 20 | 1001 2
turbine
5 | MPE714 Combined Cycle Power Plant Fundamentals| 3 | 40 | 20 | 40 | 100 | 2
6 | MPE741 CFD Practical Approach 3|40 20 | 40 |100| 2
MPE641 Numerical optimization in Engineering and
7 Sciences 3 140 20 40 | 100 | 2
8 | MPE715 Advanced Aerodynamics 3140 20 | 40 |100]| 2
9 | MPE646 Research Skills 3 140 20 | 40 100} 2
10 | MPE716 Basics of Rotating Mechanical Equipment 3 140 20 | 40 100 2

Table 1-39: The courses Attributes relationships for Doctor of Philosophy in MPE
(Turbomachines and Power Stations Field)
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Code

Course Name

Graduate Attributes

5|6]17]|8|9]|10]11|12]13|14

15

MPE611

Advanced Turbomachines

MPE612

Wind Turbines

<

MPEG614

Wave Energy

MPEG615

Power Plant Engineering and its
Economics

MPEG17

Advanced Steam Turbine Technology|

MPE618

Advanced Compressors
Technology

MPE710

Wind Turbine Technology

MPE711

Hydraulic Turbomachinery

2 |12 ] 2 |2 ] <=

Olo|N] © ol & |-

MPE712

Steam and Gas Power Systems

< |2 ]<] < |<] < |

=
o

MPE713

Computational Fluid Dynamics
for wind turbine

11

MPE714

Combined Cycle Power Plant
Fundamentals

< | < |1

<
2

< | < |1
<2

12

MPE741

CFD Practical Approach

13

MPEG641

Numerical optimization in
Engineering and Sciences

<

14

MPE715

Advanced Aerodynamics

15

MPE646

Research Skills

16

MPE716

Basics of Rotating Mechanical

Equipment

< |2]1<] < |

Table 1-40: The courses competencies relationships for Doctor of Philosophy in MPE
(Turbomachines and Power Stations Field)

Learning Outcomes (Competencies)
No. | Code Course Name
1 314]|5]6|7|8]9]10|11]|12]13]|14
MPE611 | Advanced Turbomachines \ V
MPE612 | Wind Turbines N v v N V|V
MPE614 | Wave Energy V \ \ \ V V
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Power Plant Engineering and its

4 |MPEGIS| \ \ AR v

5 | MPE617 | Advanced Steam Turbine Technology || +/ N N

6 | MPE618 | Advanced Compressors Technology N N

7 | MPE710 | Wind Turbine Technology \/ \

8 | MPE711| Hydraulic Turbomachinery \ \ V V \/

9 | MPE712| Steam and Gas Power Systems VIV]Y N VY
MPE713 | Computational Fluid Dynamics for

10 wind turbine v v v v
MPE714 | Combined Cycle Power Plant

= Fundamentals v v v v

12 | MPE741| CFD Practical Approach N v \
MPEG641 | Numerical optimization in

L Engineering and Sciences v v v v

14 | MPE715] Advanced Aerodynamics \ \ \

15 | MPEG46 | Research Skills \ \ \
MPE716 | Basics of Rotating Mechanical

16 Equipment VIV]Y V \

Combustion Engineering (PhD)
Table 1-41: Elective courses for Doctor of Philosophy in MPE (Combustion Engineering Field)

4 (<5} (<5}
|1 8|S o] © =

. I S| =
No. Code  |Pre-requisite Course Name = % % _c'é O % E
2|l 8|80l 8|l F | S
o|O|% iT [
1 MPE626 Hyd_rogen Internal Combustion Engine 3 1a0 | 20 | a0 | 100 2

\Vehicles

2 MPE627 Fuel Cells and Hydrogen Technology | 3 | 40 | 20 | 40 | 100 | 2
3 MPE628 Environment and Energy 3140 20 | 40 | 100 2
4 MPEG629 Advanced Combustion measurements | 3 | 40 | 20 | 40 | 100 | 2

Table 1-42: Elective courses for Doctor of Philosophy in MPE (Combustion Engineering Field)
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S| B5|8.| B E
. . I ' ©

No. Code  [Pre-requisite Course Name = % % ?_ﬂ o % E
Bl &|sol g F | s

= — o o= x

O (@) LL L

1 | MPE721 Combustion Modeling 3 140| 20 | 40 [ 100 2
2 | MPE722 Thermoacoustic 3140 20 | 40 |100]| 2
3 | MPE723 Chemical Kinetics 3 140)| 20 | 40 |100| 2
4 MPE724 Special course 1 3140 20 40 | 100 ] 2
5 | MPE725 Special course 2 3 140 20 | 40 |100| 2

Table 1-43: Courses Attributes Relationships for Doctor of Philosophy in MPE (Combustion

Engineering Field)

Graduate Attributes

No.| Code Course Name
1 6|17]18]9]10111112]13]|14]15
Hydrogen Internal Combustion
1 |MPE626 Engine Vehicles v v v VY
Fuel Cells and Hydrogen
2 |MPE627 Technology v V[V V Vv
3 |MPE628|Environment and Energy \ NI
Advanced Combustion
4 |MPE629 measurements v v V[ v
5 |MPE721|Combustion Modeling N N N N N
6 |MPE722|Thermoacoustic N IV
7 |MPE723|Chemical Kinetics N \ N N
8 |MPE724|Special course 1
9 |MPE725|Special course 2

Table 1-44: Courses Competencies Relationships for Doctor of Philosophy in MPE

(Combustion Engineering Field)
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Learning Outcomes (Competencies)
No.| Code Course Name
11213]4|5|6]|7|8]|]9]10|11]12|13|14
|Hydrogen Internal Combustion
1 |MPE626 Engine Vehicles v v v v v
Fuel Cells and Hydrogen
2 | MPE627 Technology v VIV Y \
3 | MPE628 [Environment and Energy N Y \ N
Advanced Combustion
4 |MPE629 measurements v v v v v
5 | MPE721 |Combustion Modeling N N +
6 | MPE722 |Thermoacoustic N N N N
7 | MPE723 [Chemical kinetics N N, N
8 | MPE724 [Special course 1
9 | MPE725 |Special course 2
Refrigeration and Air Conditioning (PhD)
Table 1-45: Elective courses for Doctor of philosophy in MPE (Refrigeration and Air
Conditioning Field)
X [<b] [(<B]
1 5|8,| B £
. T 51 S
No. Code  |Pre-requisite Course Name = %, % ?é o % E
S|lE|SEO|E| "¢
6| O |®™ iT N
Thermo-economic analysis of
1 MPE730 Refrigeration and air conditioning 3 140 20 | 40 | 100 | 2
systems
2 MPE731 Modern Trends in air conditioning 3 1a0 | 20 | a0 | 100 2
systems
[Modeling and Simulation of
3 MPE732 Refrigeration and air conditioning 3 140 20 | 40 | 100 | 2
systems
4 MPE733 Energ_y Savmg Methods Refrigeration 3 lal 20 | 20 | 100] 2
and air conditioning systems

Table 1-46: Elective courses for Doctor of philosophy in MPE (Refrigeration and Air

Conditioning Field)

Page 79 of 741




salplaiagle
Helwan University

2024 Lall il ) Ala il Fla0 ) 28530

o el gl

. 4 (<) 5]
s 5|84, B £

. T 5 =
No. Code  |Pre-requisite Course Name = % % ?f_ﬂ o % E
Bl&|sO]l 2| F | g
= — o o= x
O (@) LL L
1 MPE734 Ventilation And Indoor Air Quality 3140 | 20 40 1001 2

Industrial Ventilation and Smoke

2 MPE735 Management 3 140 20 | 40 | 100]| 2
3 MPE736 Sustainability and Green Building 3 140)] 20 | 40 |100] 2
4 MPE737 Special course 2 3 140 20 40 | 100 | 2
5 | MPE738 Special course 3 3 140| 20 | 40 |100| 2

Table 1-47: Courses Attributes Relationships for Doctor of philosophy in MPE (Refrigeration

and Air Conditioning Field)

No.| Code Course Name

Graduate Attributes

11213|4|5]|6]7

8

9

10

11

12

13

14

15

Thermo-economic analysis of
1 |MPE730(Refrigeration and air N V v
conditioning systems

Modern Trends in air J J

2 |MPE731 S
conditioning systems

Modeling and Simulation of
3 |MPE732[Refrigeration and air v \
conditioning systems

Energy Saving Methods
4 |MPE733|Refrigeration and air \ \ \/
conditioning systems

Ventilation And Indoor Air N N

5 |MPE734 Quality

Industrial Ventilation and N N N

6 [MPET35 Smoke Management

Sustainability and Green N NN

7 [MPE738[5 jitding

MPE737|Special course 2

9 |MPE738|Special course 3
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Table 1-48: Courses Competencies Relationships for Doctor of philosophy in MPE
(Refrigeration and Air Conditioning Field)

No.

Code

Course Name

Learning Outcomes (Competencies)

3141567

819

10

11

12

13

14

MPE730

Thermo-economic analysis of
Refrigeration and air conditioning
systems

MPE731

Modern Trends in air
conditioning systems

MPE732

Modeling and Simulation of
Refrigeration and air conditioning
systems

MPE733

Energy Saving Methods
Refrigeration and air conditioning
systems

MPE734

Ventilation And Indoor Air
Quality

MPE735

Industrial Ventilation and Smoke
Management

MPE736

Sustainability and Green Building| -/

MPE737

Special course 2

Ofoo|N| o

MPE738

Special course 3

Fluid Mechanics (PhD)

Table 1-49: Elective courses for Doctor of philosophy in MPE (Fluid Mechanics Field)

. =% (<5} 5}
15|87 £
- I S —
No. | Code Flic Course Name = % 938l o | £ E
requisite S o |laso]| © = <
D © — c
= —_— o o= x
®) O L L
1 | MPE641 Numerical optimization in 3140 20 | 40 [100] 2
Engineering and Sciences
> | MPE642 Advanc_ed Computational Fluid 3 laol 20 | 20 | 100! 2
IDynamics
3 | MPE623 Ad\_/anced Me_asurement Systems in 3 laol 20 | 20 | 100! 2
Fluid Mechanics
4 MPE644 Fire Fighting Systems 3 140)| 20 | 40 |100] 2
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Table 1-50: Elective courses for Doctor of philosophy in MPE (Fluid Mechanics Field)

15 |Ee| Bl |E

No. | Code regl:?si - Course Name = g c% }'(i; T‘-: g %
5|5 [* | & &

1 MPE645 Pipe Networks and Reservoirs 3140 20 | 40 | 100 | 2

2 MPE646 Research Skills 3 140| 20 | 40 100 | 2

3 MPE647 Technical Writing 3 140 | 20 | 40 | 100 | 2

4 MPE648 Special course 1 3 140)| 20 | 40 100 2

5 MPE649 Special course 2 3140 20 | 40 100 2

6 MPE740 Turbulence Modeling 3140 20 | 40 100 2

7 | MPE741 CFD Practical Approach 3 140| 20 | 40 |100] 2

8 | MpE742 Iggxgmg Compressible Flow 3 (40| 20 | 20 [100] 2

9 | MPE743 Aerodynamics and Hydrodynamics 3 140] 20 | 40 {100 2

10 | MPE744 Theory of Turbulent Flow 3 140] 20 | 40 {100 2
11 | MPE745 Multiphase Flow 3 140 20 | 40 100 ] 2
12 | MPE746 Special course 1 3 140| 20 | 40 | 100| 2
13 | MPE747 Special course 2 3 140 20 | 40 100 | 2

Table 1-51: Courses Attributes Relationships for Doctor of philosophy in MPE (Fluid

Mechanics Field)

Graduate Attributes
No.| Code Course Name 121314 51718l o 0]1[12[13]14]15

Numerical optimization in

1 [MPE6AL Engineering and Sciences v v v v v v
Advanced Computational Fluid

2 MPE642IDynamics v v v V[ v
Advanced Measurement

3 [MPE6A43 Systems in Fluid Mechanics VY v v v v

4 |MPEG644|Fire Fighting Systems N \ N

5 |MPE645|Pipe Networks and Reservoirs | +/ ~ ~ N A

6 |MPE646|Research Skills ~ ~ N
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MPE®647|Technical Writing N N N N
MPE648|Special course 1 N N N N N N
MPEG649 |Special course 2 N N N \ N

10 | MPE740[Turbulence Modeling N N JIVTY

11 |MPE741|CFD Practical Approach N N N N N

Advanced Compressible Flow
12 MPE742|Dynamics N NI IR, JIVvIY
Aerodynamics and

13 IMPE743 Hydrodynamics v v \ VIV

14 |MPE744|Theory of Turbulent Flow N N Y N \

15 |MPE745 |Multiphase Flow N N NI

16 |MPE746/[Special course 1

17 |MPE747|Special course 2

Table 1-52: Courses Competencies Relationships for Doctor of philosophy in MPE (Fluid
Mechanics Field)

Learning Outcomes (Competencies)
No.| Code Course Name
112]|3|4]|5]|6]|7]|8|9][10]11f12]13
Numerical optimization in
1 [MPE64L Engineering and Sciences v v v v
Advanced Computational Fluid
2 |MPE642 Ipynamics \ NIV Y N
Advanced Measurement Systems
3 |MPE643 in Fluid Mechanics v v V v v
4 | MPE644 |Fire Fighting Systems N N N N
5 | MPE645 |Pipe Networks and Reservoirs \ N N N
6 | MPE646 [Research Skills N N N N
7 | MPE647 [Technical Writing VY V|V M E V
8 | MPE648 [Special course 1 v N N N NIV
9 | MPE649 [Special course 2 N N N N
10 | MPE740 |Turbulence Modeling N
11 | MPE741 |CFD Practical Approach N N N N N
Advanced Compressible Flow
12 | MPE742 Ipynamics v v NIV Y N
Aerodynamics and
13 [MPE743 Hydrodynamics v v v VN
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14 | MPE744 [Theory of Turbulent Flow N N N
15 | MPE745 [Multiphase Flow N N NN
16 | MPE746 [Special course 1
17 | MPE747 [Special course 2

New and renewable energy (PhD)

Table 1-53: Elective courses for Doctor of Philosophy in MPE (New and renewable energy

Field).
i X (<5} [<b}
1 5|84 B £
.. T o) =
No. Code  |Pre-requisite Course Name = % % gl e £ E
BIEBIEC|E| 7 | ¢
o| O |% i [
1 MPEG58 Issues in global warming 3 140 20 | 40 | 100 | 2
MPEG659 Power electronics for renewable 3 a0l 20 | 20 | 1001 2
energy Sources
3 MPE750 Cqmputatlonal methods in energy 3 (a0l 20 | 20 | 1001 2
science
4 | MPE637 optimum control 3 140 20 | 40 [ 100 | 2
5 | MPE/51 Solar Thermal Energy Design 3 140)| 20 | 40 |100| 2
6 MPE752 Computational Fluid Dynamics for 3 a0l 20 | 20 | 1001 2
Renewable Energy

Table 1-54: Elective courses for Doctor of Philosophy in MPE (New and renewable energy

Field).
. P (b} (<}
1 5|8, B £
. T 3 I=
No. Code  |Pre-requisite Course Name = % % g o % E
2|l 8|80l 8|l F | S
ol O |™ iT N
1 MPE753 \Water-Energy-Food Nexus 3 140 20 | 40 | 100 | 2
2 MPE754 Nanotechnology in Alternate Energy 3 lal 20 | 20 | 100] 2
Systems
3 MPE755 Power System Optimization 3 140 20 | 40 | 100 ]| 2
4 MPE756 |Life Cycle Assessment 3 140 20 | 40 | 100 | 2
5 MPE757 Operation of Electric Power System 3 lal 20 | 20 | 100] 2
and Renewable Energy
6 MPE758 Modern Trends in new and renewable 3 lal 20 | 20 | 100] 2
energy-5
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MPE759

energy-6

Modern Trends in new and renewable

3 |40 20 | 40

100

2

Table 1-55: The courses attributes relationships for Doctor of Philosophy in MPE (New and
renewable energy Field).

No.

Code

Course Name

Graduate Attributes

41516|7|8]9]10f11]12]13

14

15

MPEG58

Issues in global warming

MPE659

Power electronics for renewable
energy Sources

MPE750

Computational methods in energy
science

MPEG637

optimum control

MPE751

Solar Thermal Energy Design

MPE752

Computational Fluid Dynamics for
Renewable Energy

MPE753

\Water-Energy-Food Nexus

MPE754

Nanotechnology in Alternate
Energy Systems

MPE755

Power System Optimization

MPE756

Life Cycle Assessment

MPE757

Operation of Electric Power System
and Renewable Energy

12

MPE758

Modern Trends in new and
renewable energy-5

\/

VN v N

13

MPE759

Modern Trends in new and

renewable energy-6

\/

V[ v Y

Table 1-56: The courses competencies relationships for Doctor of Philosophy in MPE (New and
renewable energy Field).

Learning Outcomes (Competencies)

No. Code Course Name
314151617]|8]9]10]11)12]13]14
1 | MPEB58 [Issues in global warming N \
MPEG659 |Power electronics for renewable
2 energy Sources v v v v
3 MPE750 Cqmputational methods in energy N J J J
science
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4 | MPE637 [optimum control N \/ \
5 | MPE751 [Solar Thermal Energy Design V \ \ V \/
6 MPE752 |Computational Fluid Dynamics for N N N N
Renewable Energy
7 | MPET753 |Water-Energy-Food Nexus \ \ V
MPE754 |Nanotechnology in Alternate Energy
£ Systems v v v v
9 | MPE755 [Power System Optimization \ \/ \ V
10 | MPE756 |Life Cycle Assessment v \ \ \
MPE757 |Operation of Electric Power System
L and Renewable Energy v v v v
MPE758 |Modern Trends in new and
L renewable energy-5 v v v v
MPE759 |Modern Trends in new and
e renewable energy-6 v v v v v
1.3.4 Courses content of academic degrees path in MPE
_CIE;)tlIJer_SE Gas Turbine Principles A ) cliy Y (galia
Course .. . Contact hrs.
Code: Prerequisite Credit hrs. Lec. Tut Lab.
MPE510 3 2 2 0
Course Class Works Prac/Oral Final Exam Total Exam Time hr.
Grades 40 20 40 100 2
Course Content: 1Rl (g giaa

Gas turbine overview - theoretical and actual cycle | -Aabedll s 4, el 5 ) sall Jalai - 5Ll iy 68 e dale 5 ks
analysis - gas turbine components - air system - | delal -cuy 3l alas ool sl ki -l iy 8 lsSa
lubrication system - oil systems - fuel systems - cooling | &dlay) clisSall -y i) dakil a8l dakil —cy )l
systems - gas turbine auxiliary components - operating | -4 yall s aSadll dabil -Juiil) Lokl -5l Ciliy ) gl
systems - control and monitoring systems - gas turbine | <l sl Jueds -4 5Ll Sl )¢l Jads Js claliial
operation precautions - turbine operation Gas - Gas | <las s dlua -4yl iy )il eUad] CaliSiul -4y )
turbine troubleshooting - Gas turbine units maintenance. Al il 53

References: 10 pall

Rolf Bachmann, Henrik Nielsen, Judy Warner, Rolf Kehlhofer (Editor), Combined - Cycle Gas & Steam
Turbine Power Plants Subsequent Edition.

Rolf Kehlhofer, Bert Rukes, Frank Hannemann, Franz Stirnimann, 2009, Combined-Cycle Gas & Steam
Turbine Power Plants, pennwell,

Thermal Power Plant: Pre-Operational Activities, Dipak Sarkar, Elsevier, Aug 24, 2016.

Graham & Trotman, 1989, Boiler Operators Handbook, Springer Science & Business Media.

Kehlhofer, R, 1991, Combined-cycle gas and steam turbine power plants.
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https://www.amazon.com/s/ref=dp_byline_sr_book_4?ie=UTF8&field-author=Rolf+Kehlhofer&text=Rolf+Kehlhofer&sort=relevancerank&search-alias=books
https://www.google.com.eg/search?tbo=p&tbm=bks&q=inauthor:%22Rolf+Kehlhofer%22
https://www.google.com.eg/search?tbo=p&tbm=bks&q=inauthor:%22Bert+Rukes%22
https://www.google.com.eg/search?tbo=p&tbm=bks&q=inauthor:%22Frank+Hannemann%22
https://www.google.com.eg/search?tbo=p&tbm=bks&q=inauthor:%22Franz+Stirnimann%22
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%otlljer:se Steam Turbine Technology A i Al L gl giss

gggge Prerequisite Credit hrs. ec. C_?_Ttéc'[ hrs. Y
MPE511 3 2 2 0

Course Class Works Prac/Oral Final Exam Total Exam Time hr.
Grades 40 20 40 100 2

Course Content: 1o aall (g giaa

Steam turbine classification - Steam turbine basics -
Turbine construction - Steam pipes - Steam traps - Steam
maintenance and

gl i ¢l bl A A0 il il Gt
Gand - Al Wil cae -A0 LAl CuilY) -l ¢l @l K
Jaci Gl G Ay A Gl ol

turbine inspection - Operation, L) 5 Al—a s o2
troubleshooting of steam turbines. Aol il gl
References: 10 el

¢ Rolf Kehlhofer, Bert Rukes, Frank Hannemann, Franz Stirnimann, 2009, Combined-Cycle Gas & Steam

Turbine Power Plants, pennwell,

e Thermal Power Plant: Pre-Operational Activities, Dipak Sarkar, Elsevier, Aug 24, 2016.
o Kehlhofer, R, 1991, Combined-cycle gas and steam turbine power plants.

%c;lljer:se Combined Cycle Power Plant AUl A o5 ddanal A pall 3 gl

gggse Prerequisite Credit hrs. oc. C_T_Tjtt?a hrs. Y
MPE512 3 2 2 0

Course Class Works Prac/Oral Final Exam Total Exam Time hr.
Grades 40 20 40 100 2

Course Content: 1Al (g gina
COMBINED CYCLE POWER PLANT | -l el gad 3 idmanall 3 sall culd 48Ual) ol o8 ddasa i S

COMPONENTS: Air Filtration- Air Compressor-
Combustion Chambers: Types, Pollution Control, And
Monitoring- Gas Turbine and Steam Turbine Sizing-
Waste Heat Recovery Steam Generator (HRSG)- Steam
Turbine Performance- Heat Rejection System- Control

Systems.
ENHANCING PLANT PERFORMANCE:
Component Efficiencies- Enhancing Simple and

Combined Cycle Power Plant Performance- Simple
Cycle Operation Mode vs Combined Cycle Mode- Steam
Turbine Selection and Performance for STEG- Operation
and Maintenance scheduling of Combined Cycle Power
Plants- Reduction of NOx emissions- Inlet Air Cooling
and Mist Systems- Part Load Performance and Control.

Cashill 8 aSailly ) s G G —el sl aela
Al iyl sl s AR iyl A
ell -(HRSG) sasiiall 3, yll slajiny Al Mg

aSail) dakail 5 ) jaldl 3k aldas - 4 lanll il sl
g Aana el Gt -l oSl LS piaall ool Gavas
353l Jpdil) aumy —Aranall s Aapad) 55520l Cld A8
Al i sl HLis) “Aaeaal 3 5l aia g Jilie Adagel
I3 Al laad Abuall s Juddll Jsaa -STEG 4 ¢1aY1 5
o) sedl JAae —pa g il 2T cililal (L6 22Kyl 5 al)

A aSaill 5 ) Jead) elal sl 5 oy il Akl
AUall  dpweadll 4 jall AUl JalSS ralaBi) g gl
Hoanall s ddapad) 35l @3 Al Cllase aa Ay sl
Cbbai) Addiaa) Clalai¥ly oo sl Sl aladll Cliiaia
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HYBRIDIZATION AND ECONOMICS: Integration
of Solar Thermal and Nuclear Energy with Simple and
Combined Cycle Power Plants- Technology Learning
Curves and Future Trends- Economics of Combined
Cycle Power Plants- Plant Siting-Environmental Impact
Assessment.

SIMULATION AND CASE STUDY: Simulation and
Modeling Software Packages-Simulation of Combined
Cycle Power Plant Performance- Project Financing-
Evaluation of the Levelised Cost of Electricity (LCOE)-
Evaluation of Environmental Impact.

DY) a5 Adasall 4 ge A4S jall 5y sall <l A8 Cildase
|

BlSlae - Aadaill g lSLaall zeal s o 3a ANl Al o g SLadl)
A - 5 pliall (g - 48Ul 5 Adandd A8 jall 5 ) 0l )
gl ) axi (LCOE) - sl Sl 4 siasal) A<l

References: Hoa B
e S. Can Giilen, 2020, Gas Turbine Combined Cycle Power Plants, By
e COMBINED CYCLE POWER PLANT FUNDAMENTALS March 17-18, 2020 Online.
e S. Gilen, Gas Turbine Combined Cycle Power Plants 1st Edition.
Course Operation, Maintenance and Testin s s wel %e e
Title: P of Pumps ’ Clddall SR Abpa g JS
ggggfe Prerequisite Credit hrs. ec C‘?’Ttéa hrs. Y
MPE584 3 2 2 0
Course Class Works Prac/Oral Final Exam Total Exam Time hr.
Grades 40 20 40 100 2
Course Content: o8l (5 giaa

Positive displacement pumps: Piston pump - Plunger
pump - Diaphragm pump, single diaphragm and double
diaphragm - Rotary pumps, performance, operation &
maintenance: External gear pump -Internal gear pump -
Vane pump- Screw pump, single rotor and multi rotor -
Lobe pump - Axial piston pump - Radial piston pump -
Flexible pump - Different types of dynamic pumps: Axial
flow pump - Radial flow pump - Mixed flow pump -
Classification of radial pumps (Centrifugal pumps) -
Centrifugal Pump Theory - Centrifugal Pump
Construction- Centrifugal Pump Priming - Pump
performance - Performance curve- Operating point -
Parallel and series pump operation- Pump selection
example- Pump selection- Design features - Multi stage
pumps - Causes and precaution about cavitation
phenomena in pumps- Causes and precaution about
water hammer phenomena in pumps - Monitoring of
pump vibrations- Pump installation, operation and

—Sl dacae -GSl ddizae el Y] A se Cilaiadl)
a5 gl 50 iy claiad) ¢ 3 @l sl
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el =4y S ) 52Ul Al Ak - (3SLal 2kl
elal s 38 pall 2l Aaizan yucaad -5 38 el 2kl daae
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Gl Al samie Gliime el
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maintenance - Intakes and Suction Piping - Mechanical
seals and stuffing boxes of pump - Different types of
submersible pumps - Different types of fire pumps - Jet
Pump theory and applications - Precaution about
operation of pumps - Troubleshooting and maintenance
of different types of pumps - Preventive and predictive
maintenance of pumps - Pump testing.

sl Gulia s LSSl QLAY - Laddll g Jadaall calsl -
Al ) ) - Audalall Clacadll ddliaall ) V) - daiaall
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48 ) lal) - Clacadl (ye dilide £ ) il a5 Leadla) 5
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References:
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e Power Plant Centrifugal Pumps, Problem Analysis and Troubleshooting, Author: Adams Maurice L.

Publication date: 03-2017.

e Troubleshooting Centrifugal Pumps and their Systems (2nd Ed.), Author: Palgrave Ron, Publication

date: 11-2019.

e Pumping Machinery Theory and Practice, Authors: Badr Hassan M., Ahmed Wael H., Publication

date: 02-2015.

e Pumps and Compressors, Wiley-ASME Press Series, Author: Borremans Marc, Publication date: 07-

2020.

e Pump Handbook, 4th Edition, Igor J. Karassik, Joseph P. Messina, Paul Cooper, Charles C. Heald,
Publication Date & Copyright: 2008, The McGraw-Hill Companies, Inc.

Course Basic of Fans, Blowers, and 201 oMl RIS . :

Title: Compressors L) s ally Clalilly £ sl oall clbulad
gggse Prerequisite Credit hrs. oc. C_?_Tjtt?a hrs. Y
MPE513 3 2 2 0

Course Class Works Prac/Oral Final Exam Total Exam Time hr.
Grades 40 20 40 100 2

Course Content: soodall g giaa

Fans and Blowers: Centrifugal Blowers, Operation &
Maintenance - Positive Displacement Blowers -
Selection of Fans- Rotary Blowers.

Maintenance of Blowers: General Motor Maintenance-
Drive Maintenance- Bearing Maintenance- Lubrication-
Wheel and Shaft Maintenance - Structural Maintenance.
Troubleshooting Performance Problems: Air
Capacity Problems- Noise Problems- Vibration
Problems- Motor Problems.

Types of Compressors: Positive displacement
(reciprocating and rotary),- Dynamic (centrifugal and
rotary)- Compressor operation- Gas laws.- Compressor
performance measurement- Inlet conditions-
Compressor  performance- Positive  displacement
compressors- Reciprocating compressors- Diaphragm
compressors.- Rotary compressors- Rotary screw
compressor- Lobe type air compressor- Sliding vane

Sdall y Jeraiil) -5 38 yall 25kl Hlaie ;A g 7 gl sal)
305 Zedliall ) el Ll JAglagy) dal Y Fliie
Dla - ) Bla - jadll ddlal) lacal) sl A8T) Ailua
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compressors- Liquid ring compressors- Air receivers, -
compressor control, compressor unloading system-
Intercoolers and after coolers, filters and air intake
screens- Preventive maintenance.

Centrifugal & Axial Compressors: Principle of
operation of centrifugal and Axial flow compressors,-
Characteristics of centrifugal and axial flow
compressor.-Surging-Choking-Bleed  valves-Variable
stator vanes-Inlet guide vanes.

Mechanical Design of Centrifugal Compressors:
Compressor Side Streams.- Rotors-Balancing- Rotor
Dynamics - Impellers — Casings - Bearings- Seals-
Couplings-Controls.

Compressor Systems Calculations: Affinity Laws for
centrifugal compressors- Calculations of air leaks from
compressed-air systems, annual cost of air leakage-
Centrifugal compressor power requirement- Compressor
selection, calculations of air system requirements-
Characteristics of reciprocating compressors and
blowers- Selection of air distribution system, water
cooling requirements for compressors- compressor
system components sizing, air receiver sizing.

Selection of Centrifugal Process Compressors:
Characteristic Curves; Stability.
Compressor Maintenance,
and Troubleshooting
Alignment Techniques and Support Criteria:
Review of Dial Indicator Methods- Laser Optic Cold
Alignment.- On-Stream (Hot) Alignment Verification
Technique.

Inspection, Overhaul
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References:
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e Design and Analysis of Centrifugal Compressors, Wiley—-ASME Press Series, Author: Van den

Braembussche Rene, Publication date: 04-2019.

e Pumps and Compressors, Wiley-ASME Press Series, Author: Borremans Marc, Publication date: 07-

2020.

e Turbines, Compressors and Fans, Fourth Edition, 4th ed.,S.M. Yahya, Ph.D.,ISBN: 9780070707023,
Publication Date & Copyright: 2011, McGraw Hill Education (India) Private Limited.

Course Compressor Systems - Mechanical sl aal) Aal) <) - JadLal) Aalas]
Title: Design and Specification bl gallg SGa o j

Course . . Contact hrs.

Code: Prerequisite Credit hrs. Lec. Tut Lab.
MPE514 3 2 2 0
Course Class Works Prac/Oral Final Exam Total Exam Time hr.
Grades 40 20 40 100 2
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Course Content:

108 (5 siaa

Types and application of compressors- Selection criteria
of dynamic and positive displacement compressors -
Compressor thermodynamics and operating
characteristics -Performance curves and off -design
evaluations - Key compressor components and other
auxiliary systems - Equipment specifications-
Compressor controls and monitoring devices. Driver and
gears - Installation, operation, maintenance practices,
and troubleshooting - Economic considerations
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References:
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e Surface Production Operations: Volume IV: Pump and Compressor Systems: Mechanical Design
and Specification, Author: Stewart Maurice, Publication date: 12-2018.
e Pumps and Compressors, Wiley -ASME -ress Series, Author: Borremans Marc, Publication date:

07-2020.

¢ Rotating Machinery Research and Development Test Rigs, Author: Adams Maurice L., Publication

date: 07-2017.

%otlljer:se Nuclear engineering and its plants. Lgilana § Ay g i) Awigd)

gggse Prerequisite Credit hrs. oc. C_?_Tjttéa hrs. Y
MPR528 3 2 2 0

Course Class Works Prac/Oral Final Exam Total Exam Time hr.
Grades 40 20 40 100 2

Course Content: so8all (6 giaa

Nuclear energy, nuclear fission and fusion, crossbow
radiation, radiation rate and half-life, neutron energy,
neutron flux and reaction rate, pressurized water reactors
nuclear plants, boiling reactors nuclear power plants,
crossbow nuclear power plants, starts with gas, gas
cooled nuclear reactors High temperature, gravel mulch
reactors, pressurized heavy water reactors, nuclear
plants.
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References:
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e Raymond Murray , Keith E. Holbert, Nuclear Energy: An Introduction to the Concepts, Systems, and
Applications of Nuclear Processes 8th Edition, 2020, Butterworth-Heinemann.

Course

Title: Hydropower Stations

A1 5 ) 5,380 e

Prerequisite H Credit hrs.

Contact hrs.
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MPE515 3 2 2 0
Course Class Works Prac/Oral Final Exam Total Exam Time hr.
Grades 40 20 40 100 2
Course Content: 8l (o giaa

Principle of operation of hydraulic machines - Radial and
axial flow pumps - Cavitation in radial flow pump -
Radial flow pump operational issues - Pump Design:
Degrees of reaction- Pump characteristics and system
design -Numerical problems of pumps (Radial and Axial
flow) - Positive displacement pump - Hydraulic Turbine:
Impulse Turbine - Hydraulic Turbine: Reaction Turbine-
Cavitation in hydraulic reaction turbines..
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References:
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e Pumping Station Design3rd Edition - July 23, 2008, Authors: Garr M. Jones, PE, DEE, Robert L. Sanks,

PhD, PE, eBook ISBN: 9780080560052.

e Centrifugal Pumps: Design and Application 2nd Edition, by Val S. Lobanoff, Robert R. Ross.
e Hydraulic Machines Paperback, 2013, K. Subramanya, Publisher: Tata McGraw Hill; 1st edition.

%otlljer:se Advanced Heat Transfer dandia 3 )y Jlam)

gggse Prerequisite Credit hrs. oc. C_?_Tjtt?a hrs. Y
MPE530 3 2 2 0

Course Class Works Prac/Oral Final Exam Total Exam Time hr.
Grades 40 20 40 100 3

Course Content: 18l 6 giaa
Conduction -Derivation of energy equation for | ¢l all Jua fll dalall Aaladll- Jua gl ) jal) Jlasi)

conduction in three dimensions -Initial and boundary
conditions -Transient conduction -Numerical solution of
conduction problems -Convection -Derivation of
convection governing equation -Integral methods for
momentum and thermal boundary layers -Pipe flow -
developed temperature profile and solutions concept for
constant wall flux and constant wall temperature
boundary conditions. Solution of entry length problem
for constant wall temperature and constant wall flux
boundary conditions - Natural convection - governing
equation, integral solution for flat surface -Radiation
Introduction. black body concept, blackbody radiation
laws derivation -Shape factor calculations -Radiosity -
Irradiation for gray diffuse enclosures -Gas Radiation.
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References:

10 el

e Bergman., T.L., Lavine A.S., Incropera F. P., DeWitt, D. P., Fundamentals of Heat and Mass Transfer,

Wiley Eastern

, 2018.

e Bejan A., Convective Heat Transfer, Wiley India. 2014

%otlljer:se Advanced Thermodynamics Aaaiie 4y )l ja Saalina

gggse Prerequisite Credit hrs. Lec. C_?_Ttéc'[ hrs. Lab.
MPE531 3 2 2 0

Course Class Works Prac/Oral Final Exam Total Exam Time hr.
Grades 40 20 40 100 3

Course Content: 1o aall (g giaa

Fundamental relationships in thermodynamics - first law
of thermodynamics - second law of thermodynamics -
entropy and its relationship with the principle of
increasing entropy - analysis using availability -
equations of state - relationships of thermodynamic
properties - thermodynamic relationships  for
homogeneous mixtures - chemical relationships and
chemical equilibrium in thermodynamics - vapor
mixtures Applications Air conditioning.
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References:
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e Stephen R. Turns, Laura L. Pauley, Thermodynamics Concepts and Applications, 2nd Edition. 202.

Cambridge University Press

%c;lljer:se Advanced Fluid Mechanics Aadiia il g SxilS0a

gggse Prerequisite Credit hrs. oc. C_(I)_r;tf(:t hrs. Y
MPE540 3 2 2 0

Course Class Works Prac/Oral Final Exam Total Exam Time hr.
Grades 40 20 40 100 3

Course Content: o8l (o giaa

Kinematics of Fluid Motion, Stress tensor, Flow of
Incompressible Ideal Fluids, Flow of Compressible Ideal
Fluids, Impulse and Momentum Principle, Similitude
and Dimensional Analysis, Fluid Flow in Pipes, Fluid
Flow Around Immersed Bodies, Fluid Measurements.
Isentropic Flow, Waves, Adiabatic Flow with Friction,
Thermodynamics of Turbo-Machines. Introduction to
Computational Fluid Dynamics
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References:

pl

e Cengel, Y.A., and Cimbala, J.M. , “Fluid Mechanics: fundamentals and applications”, 4th edition,
McGraw Hill,, 2017

e White, F.M, Xue, H., “Fluid Mechanics”, 9th edition, McGraw Hill, 2021

e Gerhart, A. L., Hochstein J.i, Gerhart, P.M., “Munson, Young and Okiishi's Fundamentals of Fluid

Mechanics”, 9th edition, Wiley, 2021

?%Jer:se Advanced Measurement Systems Ladiiall (ulidll 5 gl

gggse Prerequisite Credit hrs. oc. C_T_Tjtt?a hrs. Y
MPES520 3 2 2 0

Course Class Works Prac/Oral Final Exam Total Exam Time hr.
Grades 40 20 40 100 3

Course Content: soohall g giaa

Introduction - Optical Measuring Techniques - Laser
Applications for Measurements of Fluid Flow Velocity -
Measurements of Flow Velocity with Hot Wire
Anemometer - Data Acquisition Systems - High-Speed
Camera and its Applications - Calibration and Validation
Methods - Image Processing and Analysis - Flow
Visualization Techniques - Case Studies and Practical
Exercises - Emerging Trends in Fluid Dynamics
Measurement Technologies.
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References:
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e Badiru, A. B., & Racz, L. (Eds.). (2018). Handbook of measurements: benchmarks for systems accuracy
and precision. CRC Press.
e McMillan, G. K., & Toarmina, C. M. (1995). Advanced temperature measurement and control.
Instrument Society for Measurement and Control.
e Hand, D. J. (2016). Measurement: A very short introduction. Oxford University Press.

Internal Com ion Engin . - . " :
%Otlljer:Se Ft’grfgrncw:;ncg l:jlsntdoAnaI?/sise i I BRI SIS e il o
gggse Prerequisite Credit hrs. ec C?Tjtt?a I b,
MPE521 3 2 2 0
Course Class Works Prac/Oral Final Exam Total Exam Time hr.
Grades 40 20 40 100 3
Course Content: 18l (5 giaa
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Simulation and Optimization of the Diesel Engine. Port
and Chamber Geometries and Flow Structures in High-
Tumble Spark-Ignition Engines. Comparison of the
Emissions - Noise - and Fuel Consumption. Comparison
of Direct and Indirect in a Low-Compression-Ratio
Diesel Engine. Combustion Analysis of Homogeneous
Charge Compression Ignition in a Motorcycle Engine.
Dual-Fuel with Exhaust Gas Recirculation. Comparative
Analysis of the Combustion Stability of Diesel-Methanol
and Diesel-Ethanol in a Dual Fuel Engine. Performance
and Emission of the diesel/CNG Dual-Fuel. Combustion
Mode in a Stationary ClI Engine. Multiple injection and
boosting benefits for improved fuel consumption on a
Spray Guided Direct Injection gasoline engine.
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e Millo, F., & Postrioti, L. (2020). Internal Combustion Engines Improving Performance, Fuel Economy

and Emissions. MDPI.

e Heywood, J. B. (2018). Internal combustion engine fundamentals. McGraw-Hill Education.

Course Combustion Techniques for Fired T C o oy e

Title: Equipment antg1 Boilers e e

gggse Prerequisite Credit hrs. Lec C_Orr;tf(:t I b,
MPE522 3 2 2 0

Course Class Works Prac/Oral Final Exam Total Exam Time hr.
Grades 40 20 40 100 3

Course Content: 1o aall (g giaa
Basics of combustion phenomena - combustion | ¢LuSll - @) V) Kaliagasi - 3l ale (salw
thermodynamics - chemical kinetics - ignition - | Z8Uall 4dlate JSUGa - <l glall (o oS5 - JlaiY) - 4K jall
formation of pollutants - energy related and | axudl culd Gl eadl o Y sl Sl Gl - adull

environmental problems - oil and gas burners - large
scale burners - multi-fuel burners and principles of fuel
cost optimization - Boiler Fundamentals - Types of
Boilers - Boiler Efficiency and Performance - Boiler
Operation and Maintenance - Combustion in Boiler
Systems - Boiler Troubleshooting and Optimization.
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e Tate, J. D, Le, L. D., Knittel, T., & Cowie, A. (2010). Advanced Combustion Diagnostics and Control
for Furnaces, Fired Heaters and Boilers (No. DOE/G0O/16093). Dow Chemical Company.

e Rayaprolu, K. (2012). Boilers: A practical reference. CRC press.

e Oland, C. B. (2002). Guide to low-emission boiler and combustion equipment selection. Oak Ridge, TN,

USA: The Laboratory.
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%otllJer:se Modern Trends IIErr]1 gI]?rt]irsnal Combustion G 31 Y] S yae b aal Cialazy]
ggggfe Prerequisite Credit hrs. Lec C_?_Ttéc'[ U] b,
MPE523 3 2 2 0

Course Class Works Prac/Oral Final Exam Total Exam Time hr.
Grades 40 20 40 100 3

Course Content: 1ooaall (g giaa

Engine designs configurations. Variable parameters
affecting on engine performance. Engine flexibility and
torque back-up. Efficiency of the (ICE) Internal
Combustion engines. Aims of modern techniques in of
internal combustion engines. Bio-fuel technology -
importance and preparation. Performance of bio-fueled
spark-ignition engines. Emissions of bio-fueled spark-
ignition  engines.  Performance of  bio-fueled
compression-ignition engines. Emissions of bio-fueled
compression-ignition engines Lean burn engines.
Combustion chambers in Spark and Compression
ignition engines. Split cycle engines. Test rigs for engine
performance evaluation. Six-stroke engines. Hydrogen

o il o yaaiall ¢)a¥) Jal o — & jaall adliag Cilasanal
- oall el Al g @ padl g e - @ el elaf e
&b Aaall Gl - Al 3y GlS e seliS
PPy PRI EUN 5 [ AU I LW
) 5l 5l Jidy) S jae glal - jpaal 5 A
51 0l JLiiY) S jae e - (5 o) 3 58 5l Jand
S Oty S jaa elal - g sal) 386l Jaas )
Juidy) ClS jae eyl - ol 3@l Jaad
35l S o - (s aadl 3850l Jaad Sl Llmil
CAS jaall - &l ool il JLERY) i — Aavidial
Glebaall Gl - cpa g el & jae - Ll 38 dulau
L o) 9365 3 Aliinall CHlALasY) - Aaall S paall 3

engine. Variable valve technologies in modern engines. ats);.d\
Future trends in engine technology.
References: 3Bl

e Ceper, B. A., & Yildiz, M. (Eds.). (2018). Improvement Trends for Internal Combustion Engines. BoD—

Books on Demand.

e Institution of Mechanical Engineers Staff. (2013). Internal Combustion Engines: Performance, Fuel
Economy and Emissions. Elsevier Science & Technology.
e Alagumalai, A. (2014). Internal combustion engines: Progress and prospects. Renewable and Sustainable

Energy Reviews, 38, 561-571.

%otlljer:se Energy and alternative Fuels 38 gl Jilay 5 Adlal)

gggse Prerequisite Credit hrs. oc. C_c:_r;ttz?lct hrs. Y
MPEG621 3 2 2 0

Course Class Works Prac/Oral Final Exam Total Exam Time hr.
Grades 40 20 40 100 3

Course Content: 1A g gl

Introduction to energy and alternative Fuels - Fuel
processing: combustion - gasification - pyrolysis and

sl dallae - ALadl 2 plgls Al dadie
248 ol Cadatll g (g padl IOV - il - ) YY)
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torrefaction and drying of solid fuel including biomass.
Advanced power generation: zero emission technology
CCS (Carbon capture and storage (CCS)) — and oxyfuel.
Renewable fuels (hydrogen production - solid biomass
and liquid biomass) fossil fuels (hard coal and lignite)

i) Akl g gl ALY Gl 3 Ly calal)
Ol Slaial CCS (Adall Sl L ol i3
sl ol sV a5 (CCS)) - 4uads
4 saad) ALK 5 liall 4y gall AT 5 G g H2edl L))

(il g aliall asdll) 55 5aa YY) 3 58 gl 5 (AL

References:

10 yall

e Stancin, H., Mikul¢i¢, H., Wang, X., & Dui¢, N. (2020). A review on alternative fuels in future energy
system. Renewable and sustainable energy reviews, 128, 109927.
e Lee, S, Speight, J. G., & Loyalka, S. K. (Eds.). (2014). Handbook of alternative fuel technologies. crc

Press.

e Kumar, G., Kim, S. H., Lay, C. H., & Ponnusamy, V. K. (2020). Recent developments on alternative
fuels, energy and environment for sustainability. Bioresource technology, 317, 124010.

%otlljer:se Special course 1 1- g=& e

gggse Prerequisite Credit hrs. oc. C_?_Tjttéa hrs. Y
MPES25 3 2 2 0

Course Class Works Prac/Oral Final Exam Total Exam Time hr.
Grades 40 20 40 100 3

Course Content: soodall g giaa

The content of this course is to be confirmed by the
program committee to include a modern and up to date
topics related to the field of study.

Al e e el ) el 1agd palall (5 siaall dass o3y
S sing Cum el 5)la) Al alaie] ey Gl
amaddy Alall Gl sl dle pagal e ) jaall

bl Al )y Jlaw

References: 0 )
e To be set later.

Colirse Special course 2 2- Jad ) sa

Title:

Course . . Contact hrs.

Code: Prerequisite Credit hrs. ec. Tut Lab.
MPE526 3 2 2 0

Course Class Works Prac/Oral Final Exam Total Exam Time hr.
Grades 40 20 40 100 3

Course Content: 18l (5 giaa

The content of this course is to be confirmed by the
program committee to include a modern and up to date
topics related to the field of study.

Pl 7 yite o ol ) jiall 13g] (oalall (5 siaall dpani oy
S siny Cum el 3)la) daad sldie) aay Gy il
vamaddy Alall Gl sl dle pagdl e ) jaall

Salll Al Ha Jlaw
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References:

10 el

e To be set later.

%otlljer:se Numerical Metg(;cij:nlgesEngmeermg and  shall 5 dussigll d Apasall (3,1

ggggfe Prerequisite Credit hrs. Lec. C_T_Tjtt?a Al Y
MPE541 3 2 2 0

Course Class Works Prac/Oral Final Exam Total Exam Time hr.
Grades 40 20 40 100 2

Course Content: soohall (g giaa

Solving Nonlinear Equations - Solving a System of
Linear Equations - Eigenvalues and Eigenvectors —
Curve fittings and interpolation — Numerical
differentiation — Finite difference — Finite Volume —
Finite element — Initial value problems — Boundary Value
Problems — Engineering applications — Introduction to
Octave and Python

- addadll Y aleadll eLLas da - dhall je aValad) s
sl g inial) S i - Al Clgaiall g 451 a8l
- sl analdl - Bagasall (G580 - (gaaell Sl -
Al O - A GV Al GO - 22ad) patal)
Octave and ) dedia - daunigl) cilipdaill - 4 gaall

Python

References:

10 el

e Chapra, S.C., and Canale R.P., “Numerical methods for engineers”, 7th edition, McGraw Hill, 2015
e Burden and Faires, “Numerical analysis”, 9th edition, 2011
e Kiusalaas, J., “Numerical methods in engineering with python 37, 2013

%otlljer:se Pumping stations feal) clasa

gggse Prerequisite Credit hrs. oc. C_(I)_r;tf(:t hrs. Y
MPES42 3 2 2 0

Course Class Works Prac/Oral Final Exam Total Exam Time hr.
Grades 40 20 40 100 2

Course Content: sl o giaa

Flow in pipes - Pipes - Various types of valves - Types
of centrifugal pumps - Types of pumps - Testing and
installation of pumps - Variable speed pumping -
Characterization of the pump motor - Design of a water
pumping system - Design of a sewage pumping system -
Design of a sludge pumping system - Control systems.

~clalaall (e ddlide gl il -l -yl sall 8 30
~claiadl gl oSl skl Glaadl gl gl
Ao pudl byt cliiad))  _Claadl (S iy Ladl
ol il apeal Adadl o s Chua g Gl
At et -ch peall olaal gracall Qi pransi ol

oSall Al alaall sl

References:

:&UA.“
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e Pumping Station Design3rd Edition - July 23, 2008, Authors: Garr M. Jones, PE, DEE, Robert L. Sanks,
PhD, PE, eBook ISBN: 9780080560052.
e Pumping Station Design (3rd ed.), Revised 3rd Edition, PE DEE Garr M. Jones.

%otllJer:se Pipe Networks and Reservoirs Ciled e 5 il S

ggggfe Prerequisite Credit hrs. oc. C_T_Tjtt?a hrs. Y
MPE543 3 2 2 0

Course Class Works Prac/Oral Final Exam Total Exam Time hr.
Grades 40 20 40 100 2

Course Content: soohall (g giaa

Symbols for Pipelines and Fittings - Incompressible
Flow in Pressure Conduits - Pipeline System Analysis
and Design - Pipe Fittings - Pipe Industry and
Technology - an Introduction to Transfer of Solids in
Piping - Pipeline Insulation. Laying and Protection -
Economics of Pipelines and Costing - Water Hammer in
Pipelines - Methods of Water Hammer Protection -
Computer Programming Aids. Measurements and
Telemetry - Standard Specifications.

il (O ol 5 i) o glad cladacal s ) ga
bbb aseais Jidad el A Lkl wil sall
(Yl Elas i) dcliva Lia 65 Yl
Golall ol el 8 daliall o sall J& (e dadie
1 glad claboal elgitben Jil 5 5 an¥) Jaa canliS
Al gia dleall il glall 5kl el
Lghad il ccuwlby) s b s S sl

Al Clieal 5 o) ey

References:

:&U—d’

e Prabhata K. Swamee Ashok K. Sharma, Design of water supply pipe networks, John Wiley Inc., 2008.
o Cristina Verde, Lizeth Torres, Modeling and Monitoring of Pipelines and Networks, Springer

International Publishing, 2017.

%otlljer:se Pump Selection and design learaal s Dlauadll jLoal

gggse Prerequisite Credit hrs. Lec. C_orr;tf(:t hrs. Lab.
MPE544 3 2 2 0

Course Class Works Prac/Oral Final Exam Total Exam Time hr.
Grades 40 20 40 100 2

Course Content: o8l (o giaa

Laser Applications for Measurements of Fluid Flow
Velocity. Measurements of Flow Velocity with Hot Wire
Anemometer, Data Acquisition Systems, High Speed
Cameras. Renewable Energy Measurements.

Gl wil gall (o Ao pov il (&) alll lipdas
Clalasinl coalull Gl 5 jealy &l sall Gl de ju
VT bl 3 3eal e il LAY maand A Y1 aulall
Alall 4 Aeodieddl cluldl) de o) sl paill

Jdaaadidll

References:

0 )
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e Adedeji B. Badiru, LeeAnn Racz, Handbook of Measurements: Benchmarks for Systems Accuracy and

Precision, CRC Press; 1st edition (November 3, 2015).

e Gregory K., Advanced Temperature Measurement and Control, 2nd Edition, McMillan, International
Society of Automation; (October 1, 2010).

C_ourse Introduction to the co_mputational fluid Aol o015l Saalind] Fasa

Title: dynamics i i

gggge Prerequisite Credit hrs. Lec C_?_Ttéc'[ IS b,
MPE545 3 2 2 0

Course Class Works Prac/Oral Final Exam Total Exam Time hr.
Grades 40 20 40 100 2

Course Content: 1o aall (g giaa

Classification of PDEs -Boundary and initial conditions
-Taylor series -Finite difference method -Discretization
schemes -Computational error and solution accuracy -
Convergence criterion -Stability conditions -Consistency
-Solution examples of PDEs in fluid dynamics and heat
transfer. Introduction to a commercial software (Ansys-
SU2-OpenFoam-Pthon-CFD-Heat transfer, etc)

osh b - A5V Ja g 8l g 2 5aal) - PDES s
cbaad) Uadll - Suatll cildadadia - 3 ganall (558l A4 la
Gl - ) Y] g 5 - o EN e - Jlall 28
sl &l gall Saaliny 8 PDEs Jsla e Qb -
Ansys-SU2-) 4l mal pll ) dedie 5 ) jal)

(OpenFoam-Pthon-CFD-Heat Transfer-etc

References:

10 el

e (. Hirsch, “Numerical Computation of Internal and External Flows”, 2nd edition, ,2007
e J.D. Anderson, “Computational Fluid Dynamics”, 2nd edition, 1995
e J.C. Tenehilland R.H. Pletcher, “Computational Fluid Dynamics and Heat Transfer”, Taylor & Francis,

1997
%otlljer.se Plumbing networks ASLll 5 aaall o pall ClS0E
Course . . Contact hrs.
Code: Prerequisite Credit hrs. Lec Tut b,
MPE546 3 2 2 0
Course Class Works Prac/Oral Final Exam Total Exam Time hr.
Grades 40 20 40 100 2
Course Content: o8l (o giaa

Symbols for Pipelines and Fittings, Incompressible Flow
in Pressure Conduits, Pipeline System Analysis and
Design, Pipe Fittings, Pipe Industry and Technology, an
Introduction to Transfer of Solids in Piping, Pipeline
Insulation. Laying and Protection, Economics of
Pipelines and Costing, Water Hammer in Pipelines,
Methods of Water Hammer Protection, Computer
Programming Aids. Measurements and Telemetry,

) (a5 i) o glad Cladacal s ) ga
Lghad aaais Jidad el 8 kbl &) sall
el s il delia La sl 65 Yl
Gl doll el 8 Aball ol sl JE (e desia
Lo glad il lgiben Jits g 5 i) Jas ccaniSU
phiin) clgie Leal) cullid il 3kl sy
bshad Gl clil) lSud (4 G S sl

Capeall 5 ASLd) lS0d Al @l) il 5 ) ey

Page 100 of 741




b plamlng L
Helwan University

2024 Lall ¢l all syl aalafall a3

bl duaigll s
Standard Specifications. Networks of plumbing and
drainage.
References: pl

e Prabhata K. Swamee, Ashok K. Sharma, Design of Water Supply Pipe Networks, John Wiley & Sons,

Jan 9, 2008 - Technology & Engineering.

e Ashok K. Sharma, Donald Begbie, Ted Gardner, Rainwater Tank Systems for Urban Water Supply,

IWA Publishing, May 15, 2015 - Science.

e Alan C. Twort, Don D. Ratnayaka, Malcolm J. Water Supply, Brandt, Butterworth-Heinemann, Apr 30,

2000 - Science.

%otlljer:se Fire Fighting Systems G5 all plada) Aalaf

gggg?e Prerequisite Credit hrs. oc. C_T_Tjtt?a hrs. Y
MPE547 3 2 2 0

Course Class Works Prac/Oral Final Exam Total Exam Time hr.
Grades 40 20 40 100 2

Course Content: 18l 6 giaa

What is the fire — What is the firefighting system —
Classification of occupancies — Types of sprinkler
systems — Design sprinkler system for the buildings —
Mechanical air foam system — Twin jet units systems —
Wet-pipe sprinkler system — Hydraulic calculations

ot — 3l jal) Aadla ki g Lo — Goyall g L
8-S\ PND-C RPRVVOR S 5 IOV -t B B A R
Clas gl dadal — SulSaall o) sed) 55 ) alkas — Sl
Cllaldl — Ak 1 L (3l alas — A oo Sall 4380

4S5 el

References:

eSB!

e Spadafora, R.R., “Fire Protection Equipment and Systems (Brady Fire)”, 1st Edition, Pearson, 2014.
e Gagnon R.M., Design of Special Hazard and Fire Alarm Systems”, 2nd Edition, Thomoson Delmar

Learning, 2007.

C_our-se Technical Writing doal) AU

Title:

gggse Prerequisite Credit hrs. oc. C_?_Tjtt?a hrs. Y
MPE548 3 2 2 0

Course Class Works Prac/Oral Final Exam Total Exam Time hr.
Grades 40 20 40 100 2

Course Content: 18l (5 giaa

Research techniques. The basic principles of writing:
including (topic statement , writing paragraphs,
chronological description, and parallelism). Writing
Process, and study the organization of report: including
(Data graphic presentation, report format, page design,

Olw) Jel AU (ool Glalal | alall Sl (5 5l
Flall el Cuasll ol @l AU g g gl
adaty Ay (AUS) Alae ,(g'*_,\;;y\ Ju 8 sildaill
¢ Al JSE 3 gadll L_abhaﬂu.a_)s)w_);_)sﬂ\
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and report contents). Reports types and structure.
Scientific paper structure. Scientific thesis structure.

L@S&}ﬁ)hﬂ\t\y\(ﬁ)ﬂ\ﬁgpcw\w
gl o) S bl a1 IS

References:

pl

e Trevor M. Young, Technical writing A-Z: a commonsense guide to engineering reports and theses,
2009, ASME Press.

o 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

%otlljer:se Special course 1 I- g=aa e

gggse Prerequisite Credit hrs. ec. C_?_r;ttéct hrs. Y
MPES25 3 2 2 0

Course Class Works Prac/Oral Final Exam Total Exam Time hr.
Grades 40 20 40 100 3

Course Content: 1Al (g gina

The content of this course is to be confirmed by the
program committee to include a modern and up to date

topics related to the field of study.

Al = yite Ao el kel 1agd calall (5 sinall paas oy
Sy Cuno il Bl diad aldie] aey (il
Gl a5 Jlas

References: 10 el
e To be set later.

C_ourse Special course 2 2- sald ) e

Title:

Course . . Contact hrs.

Code: Prerequisite Credit hrs. Lec Tut b,
MPE526 3 2 2 0

Course Class Works Prac/Oral Final Exam Total Exam Time hr.
Grades 40 20 40 100 3

Course Content: 1o aall (g giaa

The content of this course is to be confirmed by the
program committee to include a modern and up to date

topics related to the field of study.

pll) = yite Ao ey kel 13gd alall (5 sinall paas ol
Gty Cuso il Bl diad sldie] aey (il
Lanaddy dlall i Laall cle giagdl e il

Gl il Jlas

References:

el el

e To be set later.

Course
Title:

Geothermal energy

daca Y1 4 ) yal) ZaLl)

Prerequisite

H Credit hrs.

Contact hrs.
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gggse Lec. Tut. Lab.
MPE550 3 2 2 0
Course Class Works Prac/Oral Final Exam Total Exam Time hr.
Grades 40 20 40 100 2
Course Content: 8l (o giaa
Typical geothermal gradient, global geothermal | 4l )l AUl 3909 ¢ 23 gaill (5 a gual) = il

resource, plate boundaries and hot spots, world installed
capacity and potential, history of geothermal energy,
physics of geothermal energy, geothermal well head,
geothermal power plant, district heating, heat pipes,
environmental considerations.

BJAH‘} Al .LLSJ\} C\JX‘Y\ dgAn g 2:\‘45\.:.“ @4}}1\
G )l Al s allall sl cilalSaY)
JIJ,S“ L‘)JJ} c@)aﬂ ;\,3)\);5\ A3l ;1-7’)',}%3 63.}:..'4)&\
‘:%T}..'AJY\ afu\);j\ aaal ;Un;ﬁ} sazu'AJY\ %J\)ﬂ\

R_\:\:u]\ &_1\)1.\.\5‘}“) 63_)\_);J\ k_\ybi} 6&1.\—6&\ 4.‘\3;\_9

References:

pl

¢ Ronald DiPippo, Geothermal Power Plants Principles, Applications, Case Studies and Environmental

Impact, 4th edition, 2015.

?%Jer:se Hydrogen energy O s ued) 43l

gggse Prerequisite Credit hrs. oc. C_?_Tjttéa hrs. Y
MPE551 3 2 2 0

Course Class Works Prac/Oral Final Exam Total Exam Time hr.
Grades 40 20 40 100 2

Course Content: soodall g giaa

Hydrogen Economy - Overview of Hydrogen Production
- Reformation of Hydrocarbon Fuels - Hydrogen
Production Using Solid Fuels, from Biomass and Fossil
Fuels, and Supercritical Water Gasification - Solar
Thermochemical Production of Hydrogen - Cryogenic
Refrigeration and Liquid Hydrogen Storage

- Ol Z ) e Adle 35k - Cpa s juel) ALl
pladiuly (s g el 2L - (s S5 pned) 2 85l) 2 3lal
3 d)}by‘ J)ﬁ}j\j 2\&};\;}\ <) e ¢ u._tLal\ 3}5}\
Il Fhasll Y - zoall 35 elall iy
Ol G35 el ol - a5 el el

Jaldl

References:

al )

e S.A. Sherif, D. Yogi Goswami, E.K. (Lee) Stefanakos, Aldo Steinfeld, Handbook of Hydrogen Energy,

1st edition, 2014, CRC Press.

%c;ll.ler_se Renewable Energy Policy daaaial) Adlal) Aul
Course . . Contact hrs.
Code-: Prerequisite Credit hrs. Lec. Tut b,
MPES52 3 2 2 0
Class Works | Prac/Oral Final Exam Total Exam Time hr.
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SRl 40 20 40 100 2
Grades
Course Content: 18l (5 giaa

Objectives and strategies of renewable energy policy.
understanding of the renewable energy industry,
markets, and the policy and economics context.
technologies and industries evolving - how stakeholders
and institutions interact in the energy industry.
developing frameworks and skills to access and analyse
market and industry data, and use these to assess the
impacts of policy and regulatory change

sk oad aaaidl dAdldal) Al bl yiul g Calaa
Al Gl G sy soaaiall Al dclica Ligd
Glaal Jel - clelially eyl ol aLam@yl g
dae Hhl sk 48l delia b Gl sall 5 daliadll
¢ Lelidaigdeliall s (8 gudl Cliby ) Jsa sl Ol jlgas

el il g Al BT 4y

References: Sl

o Karl Mallon, Renewable Energy Policy and Politics, A handbook for decision-making, 1st edition, 2006,
Routledge.

Course Modeling and simulation of ener - . . .

Title: ’ systems ” ALY pBiSlaa s Aned

gggse Prerequisite Credit hrs. ec. C_?_r;ttéct hrs. Y

MPE553 MPE541 3 2 2 0

Course Class Works Prac/Oral Final Exam Total Exam Time hr.

Grades 40 20 40 100 2

Course Content: oAl (5 gina

methods and models for operation, planning and analysis
of Renewable electric power generation, Nature of
renewable energy resources, hybrid systems comprises
conventional energies, hybrid systems comprises
renewable energies, bioenergy plants for power
generation and combined heat and power (CHP)
generation, Simulation of the performance of hybrid
bioenergy plants using software package.

Gkl adgl Jdadlly Jagaddll s Jaaiill 23y 5ok
At ¢ oaaidl) 28Ul 3l g Aanda ¢ Baaaial) duil 4
Aagdl dala) Jaeid ¢ dadill )l Jads diagd)
ALl A gl 4G gaal) A8 Cildana ¢ B2aakal) clElal) e
Clasa ¢lal 3lSlae ¢ (CHP) 4kl g 5 ) all iy

2l A aladinly Aiagll 4 geal) Ailal)

References: 0) yall
e Arzu Sencan, Modeling and Optimization of Renewable Energy Systems, 2012, IntechOpen.

e Yogesh Jaluria, Design and Optimization of Thermal Systems, 3rd Edition, 2020, CRC Press

?ﬁfer_se Nuclear engineering and its plants Leilasa g 4y 5 o) dunigd)

Course . . Contact hrs.

Code: Prerequisite Credit hrs. ec. Tut Lab.
MPE554 3 2 2 0

Course Class Works Prac/Oral Final Exam Total Exam Time hr.
Grades 40 20 40 100 2
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Course Content:

108 (5 siaa

Nuclear energy, nuclear fission and fusion, crossbow
radiation, radiation rate and half-life, neutron energy,
neutron flux and reaction rate, pressurized water reactors
nuclear plants, boiling reactors nuclear power plants,
crossbow nuclear power plants, starts with gas, gas
cooled nuclear reactors High temperature, gravel mulch
reactors, pressurized heavy water reactors, nuclear
plants.

Wi | c(g_jjﬂ\ GLA-‘\J\J\ 9 JMY\ gl dsall
Al enll Caal 358 5 glad) Jame o eladY
Gllasall (Jelatll Jana g clig 53 gl (aid el g i gl
Gllasall cda griaall clall O lelaal daadiiial 4544l
Lyl Glasall (ollall lelaa] daddtuadl 44l
Lyl Olelaadl ¢ Gladl 3yl OIlelaall dardtiiugl)
Gl OBlelaal) dddlall 3 ) jadlds jo cald <ol Hadli3a juall
oo grcaadl il elall Cild e laall (i giandl Algall

Aoyl cldasal)

References:

pl

e Raymond Murray , Keith E. Holbert, Nuclear Energy:

Applications of Nuclear Processes 8th Edition, 2020,

An Introduction to the Concepts, Systems, and
Butterworth-Heinemann

?ﬁfer:se Hybrid Renewable Energy Systems Lingll Baasiall 48Ul Aokl

ggg?e Prerequisite Credit hrs. ec C_?_Ettéa il Ty
MPES55 3 2 2 0

Course Class Works Prac/Oral Final Exam Total Exam Time hr.
Grades 40 20 40 100 2

Course Content: 1o aall (g giaa

designing, sizing, and specifying hybrid renewable
energy systems, and to develop control strategies to
optimize their operation. Project based for developing
skills and knowledge for designing and specifying hybrid
renewable energy projects

leans a7 Abagdl aaaiall Al dalail ayeiad
Lol ol aSall) Cllad) il jpshaiy ¢ layaals
sl 4 jaall 5 el Tuati o saainall g Ll

Aagl) 20a%al) Adlal) oy jliie 2aaT

References: 10 el
¢ Umakanta Sahoo, Hybrid Renewable Energy Systems, 2021, John Wiley & Sons, Ltd

%Otlljer_se Solar thermal energy A el dedll ddal)

Course . . Contact hrs.

Code- Prerequisite Credit hrs. Lec. Tut b,
MPE556 3 2 2 0

Course Class Works Prac/Oral Final Exam Total Exam Time hr.
Grades 40 20 40 100 2

Course Content: 18l (5 giaa

A general idea of solar energy installations and their
intensity in outer space, the movement of the earth
relative to the sun for the possibility of calculating the

eladll 3 Lgiad s dpuadll 28Ul liie e dale 5 S8
Clon S0Y (el dpailly (81 A4S ja (Al
Gkl pasei a )Y 1 e el gladY) U5
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angles of solar radiation on the earth, showing the
different methods for calculating the intensity of solar
radiation and the amount scattered through the
atmosphere, the theory of solar collectors and deducing
their performance equations to calculate the permeability
of the glass envelope and the coefficient of heat loss
Thermal efficiency is the performance coefficients and
their effect on the state of the fluid inside the collector in
the case of an evaporating liquid or a gaseous liquid.
Solar heating, solar dryers, solar boilers, solar water
desalination, solar cookers, solar pumps, refrigerators
and solar air conditioners.

e il )y (5 Geedl] ¢ s 325 ol Adlid)
Ui 5 Al Claanall 4yl o sall Gl JMUA
Jalaa s oala 51 GOl 203E Cilead Waglal ¥olas
la il o139 el i) jall 3elill 5 - (5 yal) skl
e sl i Jilu Al 3 sl Jals wilal) Alsy
el Jal )l Lpwadl) Ciliinal (el il
Clacaal el ALY Gsadl] ZEUAIL sluall d0a3

el Sl 5 LD (dpusadl)

References:

pl

e John A. Duffie, William A. Beckman, Solar Engineering of Thermal Processes, 4th Edition, 2013, John

Wiley & Sons, Ltd

%Otlljer:se Photovoltaic system 4 gain 5 el Aalasy)

gggse Prerequisite Credit hrs. ec. C_?_r;ttéct hrs. Y
MPE557 3 2 2 0

Course Class Works Prac/Oral Final Exam Total Exam Time hr.
Grades 40 20 40 100 2

Course Content: so8all (6 giaa

Principles of solar cell operation, structure; crystalline
silicon solar cells and thin film technologies for PV.
Electrical and optical characteristics, equivalent circuit,
generation characteristic of the PV Power, Energy
production by PV array. Grid connection and standalone
operation of PV systems. Maximum power points
tracking techniques. Different control techniques for PV
systems, low voltage ride through capability and grid
code. Voltage and current modes of control for dc/dc
converters to interface PV.
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e Augustin McEvoy, Tom Markvart, Luis Castaner, Practical Handbook of Photovoltaics. Fundamentals

and Applications, 2nd Edition, 2011, Academic Press

?ﬁfer_se Energy storage techniques Al (o5 Ha5 s

Course . . Contact hrs.
Prerequisi redit hrs.

Code: eI el Lec. Tut. Lab.
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MPE535 | 3 2 2 0
Course Class Works Prac/Oral Final Exam Total Exam Time hr.
Grades 40 20 40 100 2
Course Content: 18l (o giaa

Introduction to energy storage, power versus energy,
electrochemical energy storage; ultrasonic capacitor
(Super-capacitor), Superconducting Magnetic Energy
Storage (SMES). Types of Batteries, methods of
charging and discharging of batteries, mobile and fixed
energy storage. Types of mechanical energy storage;
pumped hydro, compressed gas, flywheel, thermal and
phase change materials.
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e Michael Sterner, Ingo Stadler, Handbook of Energy Storage; Demand, Technologies, Integration, 1st

edition, 2019, Springer, Berlin, Heidelberg

C_ourse Modern Trends in new and renewable J-saanial s sapall GBI d da cilalas)
Title: energy-1 =

gggge Prerequisite Credit hrs. Lec C'?’Ttéa S ab.
MPE558 3 2 2 0

Course Class Works Prac/Oral Final Exam Total Exam Time hr.
Grades 40 20 40 100 2

Course Content: 1o aall (g giaa

This course content will be specified by the course
instructor 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 instructor should specify it before the
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C_ourse Modern Trends in new and renewable 2-sasaial s saall cAEUAl b &ipa cilalas
Title: energy-2 i

gggerie Prerequisite Credit hrs. oc. C_c:_r;ttz?lct Il Y
MPE559 3 2 2 0
Course Class Works Prac/Oral Final Exam Total Exam Time hr.
Grades 40 20 40 100 2
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Course Content:

108 (5 siaa

This course content will be specified by the course
instructor 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 instructor should specify it before the
registration stage.
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Course Title: Cooling Towers &l G\J,ai
) .. . Contact hrs.
Course Code: Prerequisite Credit hrs. Lec. Tut Lab.
MPEG610 3 2 2 0
c Grad Class Works Prac/Oral Final Exam Total Exam Time hr.
oursebrades 20 40 100 2

Course Content:

1A g gl

Types of Cooling Processes- Cooling Tower Terms and
Definitions- Cooling Tower Types: Natural Draft Cooling
Towers, Mechanical Draft Cooling Towers- Cooling Tower
Principle- Cooling Tower Performance- Cooling Tower
Capacities and Availability-Cooling Tower Materials-
Components of a Cooling Tower- Sizing of Tower- Cooling
Tower Design- Cooling Tower Capacity Controls- Layout
Considerations- Installation Considerations- Fans, Drives
and Motors- Water Distribution Pumps- Noise and
Vibration- Cooling Tower Water Balance- Cooling Water
Treatment- Cooling  Tower  Testing-  Advanced
measurements in cooling towers.
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e G. B. Hill, E. J. Pring, Peter D. Oshorn, Cooling Towers, Principles and Practice, 3rd Edition, 1990,
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e G. B. Hill, Cooling Towers: Principles and Practice Paperback — December 27, 2013.
e Mojtaba Sabet Pe Leed Ap, Cooling Tower Fundamentals & Best Design Practices, Outskirts Press,

2014.

e Kameshwar Upadhyay, Cooling Towers, Notion Press, 2019.

%otlljer_se Advanced Turbomachines daniial) Aty Al N
Course .. . Contact hrs.

Code: Prerequisite Credit hrs. Cec. Tut Lab.
MPEG611 3 2 2 0
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Course Class Works Prac/Oral

Final Exam Total Exam Time hr.

Grades 40 20

40 100 2

Course Content:

o8l (s giaa

Introduction: Types of Turbo Machines. Dimensional
and Similarity Analysis: Application to Incompressible
and Compressive Flow Machines. operating points.
Choosing the type and size of the turbine machine: a
specific speed and a specific size. . Energy transfer
between fluid and rotor: the constant flow energy
equation. Speed triangles. Phase design: Work and flow
coefficient. Centrifugal compressors, fans and pumps:
description; advantages and disadvantages; Analysis and
design considerations. head capacity relationships.
operating point. Impeller, diffuser and helix construction
and design considerations. Axial flow compressors, fans
and pumps: description; advantages and disadvantages;
Analysis and design considerations. Multistage axial
flow compressors: phase stacking. Instabilities of
compressors and ways to avoid them.
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References:
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e Dixon, S.L., Fluid Mechanics and Thermodynamics of Turbomachines, 4th edition, Butterworh

Hinemann, 1998.

e Hans J. Rath, Christoph Egbers, Advances in Fluid Mechanics and Turbomachinery, 1998.
o JAPIKSE, Advanced experimental techniques in turbomachinery, 20009.

%c;lljer:se Wind Turbines gl alin 8

gggse Prerequisite Credit hrs. Lec. C_orr;tf(:t hrs. Lab.
MPE612 3 2 2 0

Course Class Works Prac/Oral Final Exam Total Exam Time hr.
Grades 40 20 40 100 2

Course Content: 1o aall (g giaa

An Introduction to Wind Energy, Survey of Wind
Energy, Measuring Instrumentation for Wind Velocity
and Direction, Theoretical Study of Wind Energy, Wind
Turbine Blades, Horizontal and Vertical Axis Wind
Turbines, Control System, Wind Energy for Pumping
and Electricity Generation. Computer Programs for
Calculating The Turbine Power, Wind
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e Mohamed A. El-Sharkawi, Wind Energy, An Introduction, 2016.
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e Paul Breeze, Wind Power Generation. 1st Edition, 2015, ISBN: 9780128040386.
e James F. Manwell, Jon G. McGowan, Anthony L. RogersWind Energy Explained: Theory, Design

and Application, 2nd Edition, 2010.

%otlljer:se Gas Turbine Plants Aol cliy ) sl cldasa

gggg?e Prerequisite Credit hrs. oc. C_T_Tjtt?a s Y
MPE613 3 2 2 0

Course Class Works Prac/Oral Final Exam Total Exam Time hr.
Grades 40 20 40 100 2

Course Content: 18l (6 giaa

General description of the gas turbine and principle of
operation- Gas turbine applications - The advantages and
disadvantages of the gas turbine- Gas turbine operating
cycles (open— closed)- Gas turbine simple cycle and its
improvement- Gas turbine categories (single-dual- twin
shaft ) and its applications - Gas turbine main
components description and its types (air compressor—
turbine- combustors)- Other gas turbine components
descriptions (air intake— exhaust duct — seals— igniters—
package — air bleed valve— IGV- fuel nozzles) - General
description of the gas turbine systems- Lube oil system
functional description- Lube oil system major
maintenance items- Fuel system functional description-
Fuel system major maintenance items - Start system
functional description - Start system major maintenance
items- Air /exhaust system description -Air/exhaust
system options- Background about the formation of NOx
- NOx system description- Electrical control system
types & function - Speed control -Performance
evaluation and factors affecting the turbine efficiency-
Gas turbine maintenance (monthly — annual— overhaul) -
Start up sequence - Shut down types and its sequences-
List of most important malfunction shutdowns- Some of
trouble shootings- Advanced measurements in gas
turbine plants - The environmental impact of gas turbine
plants.
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e Rolf Kehlhofer, Bert Rukes, Frank Hannemann, Franz Stirnimann, Combined-Cycle Gas & Steam

Turbine Power Plants, PennWell, 2009.

e Dipak Sarkar, Thermal Power Plant: Design and Operation, Elsevier, 2015.
o Dipak Sarkar, Thermal Power Plant: Pre-Operational Activities, Elsevier, 2016.
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Course .
Title: Wave Energy ) sal) ddlh
Course .. . Contact hrs.
Code: Prerequisite Credit hrs. Lec Tut b,
MPE614 3 2 2 0
Course Class Works Prac/Oral Final Exam Total Exam Time hr.
Grades 40 20 40 100 2
Course Content: 1ooaall (g giaa

Introduction. Sea Wave Characteristics, Wave Energy
Conversion to Mechanical Energy, Mechanical Energy
Conversion Into Other Usable Forms, Tides, Tidal
Energy, Construction of Moving Prevention Devices,
Environmental, Social and Industrial Considerations,

Typical Plants..
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e Pecher, Jens Peter Kofoed, Handbook Of Ocean Wave Energy, 2017.
e Simon Neill, M Reza Hashemi, Fundamentals Of Ocean Renewable Energy, Generating Electricity
From The Sea, 1st Edition, 2018.

%otlljer:se Power PIanEtCIirr:glnq(iessrmg and its Lol g 5 81) cillane deatia

gggse Prerequisite Credit hrs. oc. C_?_Tjtt?a hrs. Y
MPEG615 3 2 2 0

Course Class Works Prac/Oral Final Exam Total Exam Time hr.
Grades 40 20 40 100 2

Course Content: 1084l (g giaa

The energy scenario, steam power plants, fuel handling,
ash handling, chimney draught- Fossil fuel steam
generators, high pressure boilers, performance of boilers,
fuels and combustion, steam turbines- Impulse turbines,
reaction turbines, feed water treatment, steam
condensers, problem solving. Condensate feed water
system, circulating water system, gas turbine cycles,

combined cycles, hydro-electric, power
plants. Classification of hydro-plants , hydraulic
turbines, hydro plant controls, problem

solving. Principles of nuclear energy, thermal fission
reactors and Power Plants, Fast breeder reactors, solar
energy, solar thermal energy. Solar thermal energy,
direct energy conversion, wind energy, geothermal
energy, energy from oceans. Energy storage, economics
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of power generation, economics of power generation,
environmental aspect of power generation, problem
solving.
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e Charles L. Phillips, Aranya Chakrabortty, H. Troy Nagle, (2014), Digital Control System Analysis and

Design, Pearson.

e Charles L. Phillips, (2014), 3rd Ed., Digital Control System: Analysis and Design, Prentice Hall,

Englewood Cliffs, New Jersey.

e Raymond G. Jacquot, (1995), 2nd ed., Modern Digital Control Systems, CRC Press Taylor & Francis

Group.

Course Boiler Design, Operation, 5 ‘. o

. . | 4a Allua g Jads
Title: Maintenance and Safety 24l Ay Auas J;
Course . . Contact hrs.
Code: Prerequisite Credit hrs. Lec Tut b,
MPE616 3 2 2 0
Course Class Works Prac/Oral Final Exam Total Exam Time hr.
Grades 40 20 40 100 2
Course Content: 1ooaall (g giaa

fire tube boilers- water tube boilers- cast iron boilers-
high pressure boilers- low pressure boilers- steam
boilers- hydronic boilers. Fundamentals of combustion
and heat transfer: theory of combustion-
thermodynamics- steam tables. Gas train- oil train-
standard burner- high turndown burner- burner controls.
Operator licensing and certification- start-up and shut-
down- normal operation- valve types- safety valves- low
water cutoff controls. boiler accidents- cause and effect-
cause and effect case study- safety valves- confined
spaces- lockout/tagout. Fireside -waterside- burner-
auxiliary equipment. Heat exchanger efficiency-
combustion efficiency- efficiency tests- condensate
return- steam traps. Burner- controls-additional.
Advanced measurements in boilers- The environmental
impact of boilers.
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%otllJer:se Advanced Steam Turbine Technology 4 A iy gl dasial) L of gisil)
ggggfe Prerequisite Credit hrs. oc. C_T_Tjtt?a hrs. Y
MPE617 3 2 2 0

Course Class Works Prac/Oral Final Exam Total Exam Time hr.
Grades 40 20 40 100 2

Course Content: oAl (g giaa

Why mechanical drive steam turbines are applied?-
Overview of steam turbine fundamentals- Overview of
steam turbine types and controls. Casing design- Steam
admission sections- Steam turbine diaphragms and
labyrinth packing. Journal bearings for industrial
turbomachinery- Key design parameters- Thrust bearings
for turbomachinery- Active magnetic bearings. Rotor for
impulse turbines & reaction turbines- Turbine blade
design overview: Blade materials- Blade root
attachments. Lube systems- Barring or turning gears-
Trip-throttle or main stop valves- Overspeed trip
devices- Gland seal systems- Lube oil purifiers. Impulse
and Reaction Turbines compared- Efficiency- Design-
Erosion- Axial thrust- Maintenance- Design features of
modern reaction turbines- Deposit formation and turbine
water washing. Start-up and shutdown guidelines- Steam
Turbine Problems- Turbine Deposits Problems..
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e Heinz P. Bloch, 1995 A Practical Guide to Steam Turbine Technology 1st Edition By McGraw-Hill

Professional.

e Heinz P. Bloch, 2008 Steam Turbines: Design, Application, 2nd Edition.

%c;lljer:se Advanced Compressors Technology dasiial) Jad ) guall Ly o 43S

gggerie Prerequisite Credit hrs. oc. C_c:_r;ttz?lct hrs. Y
MPE618 3 2 2 0

Course Class Works Prac/Oral Final Exam Total Exam Time hr.
Grades 40 20 40 100 2

Course Content: 18l (5 giaa

Perfect and imperfect gasses- Rotary and reciprocating

compressors-  What are  Dynamic = compressors | s Syl o)hll)  ASubiall beleall a0 W
(centrifugal and axial)?- Compressor performance | JLaiuy) s jeal - heloall ool il S5l s
measurement- receivers, compressor control, and )
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compressor unloading systems- Preventive maintenance
and housekeeping. Performance of positive displacement
compressors- Reciprocating compressors-Reciprocate
compressor  troubleshooting and  maintenance-
Diaphragm compressors- rotary screw compressors and
filter separators- Straight lobe compressors. Dynamic
compressor  technology- Centrifugal and axial
compressors- simplified equations for determining the
performance of dynamic compressors- Understand
centrifugal compressors - components, performance
characteristics, balancing, surge prevention systems, and
testing- Choking and anti-choking systems- compressor
auxiliaries, off-design performance, stall, and surge.
Dynamic compressors performance- Learn about surge
limits, stonewalls, prevention of surges, and anti-surge
control systems- Compressor seal systems- Gas seals,
liquid seals, liquid bushing seals, contact seals, restricted
bushing seals, and seal liquid leakage systems- dry seals,
advanced sealing mechanisms, and magnetic bearings-
Compressor system calculations- Size of compressor
system components, sizing of gas receiver- design and
selection of different compressor systems for the oil and
gas industry and the power generation industry. bearings,
types of bearings, and thrust bearings- What are
lubrication, the viscosity of lubricants, non-newtonian
fluids, and greases? Use oil analysis- Vibrate analysis
and predictive maintenance- Vibrate causes, resonant
frequency, vibration in predictive maintenance, and
diagnostics- Intelligent (smart transmitters)-Advantages
of intelligent instrumentation- control valve selection,
cavitation, and noise- Actuators, positioners, and
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Series, 2019.

%c;lljer:se Vehicle Exhaust Emissions LS jall 23 ge i)

gggse Prerequisite Credit hrs. ec. C_(;_Tjtf(:t hrs. b,

MPEG22 3 2 2 0

Course Class Works Prac/Oral Final Exam Total Exam Time hr.

Grades 40 20 40 100 3

Course Content: 18l (5 siaa
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Overview of engine combustion principles in spark-
ignition engines “S.L.LE.” and diesel engine - Nature and
extent of problem - Impact of air/fuel ratio on pollutant
emissions - Impact of fuels on exhaust emissions - The
main components of vehicle exhaust gases - Nitrogen
oxides formation - Photochemical Smog - Carbon
monoxide formation - Unburned hydrocarbon emissions
- Causes of hydrocarbon emissions - Particulate
emissions — Exhaust gas treatment.

T o b A adl B in) ol Lo dele 3k
55 LA Al - 3l S a5 1l Jlas)
i shall il e 3 g8 gl / o) sl Auna il - L L
Aol S - adlad) il e 2l il -
- Ol alSh S - LSl adle @l
28l sl sS5 - gl el A Gl
- 38 il 585 sl el - (500
O dadles - Claguad) Cllagl - (53 S 5 )2ed) el
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References:

10 el

e Pesiridis, A. (Ed.). (2014). Automotive exhaust emissions and energy recovery. Nova Science

Publishers, Incorporated.

e Alagumalai, A. (2014). Internal combustion engines: Progress and prospects. Renewable and Sustainable

Energy Reviews, 38, 561-571.

e Merkisz, J., & Pielecha, J. (2015). Nanoparticle emissions from combustion engines. Springer

International Publishing.

%otlljer:se Industrial Burners and Furnaces apcliall o) iV 5 Cle

gggse Prerequisite Credit hrs. Lec. C_?_Ttéa hrs. Lab.
MPEG623 3 2 2 0

Course Class Works Prac/Oral Final Exam Total Exam Time hr.
Grades 40 20 40 100 3

Course Content: 1ooaall (g giaa

Introduction to Industrial Heat Processing-Overview of
Industrial Ovens and Furnaces - Fundamentals of Heat
Transfer - Classification Based on Operating Principle -
Classification Based on Temperature Range - Design and
Construction - Safety Considerations - Control and
Instrumentation - Applications in Various Industries -
Maintenance and Troubleshooting - Environmental and
Regulatory Considerations - Case Studies and Practical
Applications

S dale 3,k - deliall 55 jall dallae 8 dadia
- oall Ji clbulad - deluall ol il o) aY)
Ssle sl canatl) - Ll fadl e sl Cayail
- AL @l jlie) - el s asaail) - 31 all a
- cleliall caline 8 clindall - 5 el aSal
- doalail) o Al ¢ i) - eiKadl Ja s dabuall

Anleal) ilapdatll g Allad) el s

References:

eSB!

e Tate, J. D, Le, L. D., Knittel, T., & Cowie, A. (2010). Advanced Combustion Diagnostics and Control
for Furnaces, Fired Heaters and Boilers (No. DOE/G0O/16093). Dow Chemical Company.

e Rayaprolu, K. (2012). Boilers: A practical reference. CRC press.

e Oland, C. B. (2002). Guide to low-emission boiler and combustion equipment selection. Oak Ridge, TN,

USA: The Laboratory.

Course
Title:

Steam Boilers : types, parts and
maintenance

a5 il e )53l 2 Al Jalall
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gggge Prerequisite Credit hrs. Lec C_?_Ttéc'[ U ab.
MPE524 3 2 2 0
Course Class Works Prac/Oral Final Exam Total Exam Time hr.
Grades 40 20 40 100 3
Course Content: 18l (o giaa

Introduction to Steam Boilers Fundamentals of Steam
Boilers - Boiler Design and Construction - Boiler
Operation - Boiler Start-Up and Shutdown - Boiler
Efficiency - Boiler Safety - Boiler Maintenance and
Troubleshooting - Energy Efficiency and Sustainability -
Safety Considerations - Boiler Water Treatment - Water
Testing and Monitoring - Auxiliary Equipment - Case
Studies and Examples - Future Trends in Boiler
Technology

avaai -l Jal e bl - Al Ja) je 840k
daall dandd ey - dapall il - Jaall oL
Ja el e - Japall LDl = I pall 361S - 4dlay
< i) - Aalaiwy) g Al el - CKEA Ja
= olaall dia 5 Al - Japall b olpall Aallaa - Aa3L)
Cilaladl - Alee ALl 5 A chla) o - AdlaY) Cilanal)

o) s o1 55 8 Alinne

References:

pl

e Ganapathy, V. (2014). Steam generators and waste heat boilers: for process and plant engineers. CRC

Press.
e Teir, S. (2002). Steam boiler technology.

e Gilman, G. J., & Gilman, J. (2010). Boiler control systems engineering. Isa.

%c;lljer:se Combustion measurements Al iay) clula

gggge Prerequisite Credit hrs. Lec. C_Orrl:ttéa hrs. Lab.
MPE624 3 2 2 0

Course Class Works Prac/Oral Final Exam Total Exam Time hr.
Grades 40 20 40 100 3

Course Content: 1o aall (g giaa

Introduction to optical & Spectral Measurement - Basic
Principles of Optical Measurement - Spectral
Measurement and Analysis - Particle Image Velocimetry
(PIV) - Laser Doppler Velocimetry (LDV ) - Phase
Doppler Particle Analyzer (PDPA) - Atomic force
microscopy (AFM) - laser induced fluorescence (LIF) -
Soot volume fraction (SVF) - OH Chemiluminescence -
Practical Applications and Laboratory Exercises - Future
Directions and Research Challenges

Lull) obadl - skl (5 peall (Ll 8 dadie
a.c_)u u.ul,)ﬁ - @,—,\H\ d:‘u\j u—“\:‘m - LEJ‘A"“ U"‘L‘m
aladiuly gaxil) de pu uld (PIV) - plasiuly Gaxll
=il (PDPA) - pladinls 3831l de jyu (LE(LDV) -
Dol Canindd) G (AFMY) - 430 6 58l (o el

el cilandaill s OH. s al Slhasll SILIF) -
Gaadl Ciland s duldina) Cilga sill - dolesal) ily il
alall

References:

:&UA.“

e Eckbreth, A. C. (2022). Laser diagnostics for combustion temperature and species. CRC press.

e Kohse-Hoinghaus, K., Barlow, R. S., Aldén, M., & Wolfrum, J. (2005). Combustion at the focus: laser
diagnostics and control. Proceedings of the Combustion Institute, 30(1), 89-123.

e Chigier, N. (1991). Combustion measurements. CRC Press.
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%otllJer_se Measurement and Control Devices aSaill g aladll 3 SN
Course . . Contact hrs.
Code: Prerequisite Credit hrs. Lec Tut b,
MPE532 3 3 1 0
Course Class Works Prac/Oral Final Exam Total Exam Time hr.
Grades 40 20 40 100 3
Course Content: 1o aall (g giaa

The course will provide students with skills in design,
industrial operation and data analysis of measurement
and test systems. The course includes a review of modern
mesruemen equipment. During course, a number of
practical tasks are being solved, e.g. designing test
systems, on-board systems, science and industrial
equipment, etc. In addition, this course will provide a
review on automatic control systems design and
evaluation. This part include the design procedure of

Jondilll 5 apanaill (8 S jlgally GO ) Bl 2 s
Ganaii LAY 5 el dadail cilily Jlaty eliall
S sl A Raall jeeall Claeal dxal e 55l
Aalaif apaai QB Qe e cileall aleall (e 230 Ja
Slandll 5 eyl e e 8 ga sl dadait) g ¢ LaaY)
adi clld ) AELaYl @y ) Ly e licall 5 dualal)
Lt g &y\ (,S;ﬂ\ dakail (’M‘AJ 3\34\)4 BJ_,JJ\ XY
k";ﬂ\ ro eS;:\S\ 3aa g HA;AS Giled yal c)'.a.“ Jaa (paniay
el (3 yk Aghaad al A dalail ¢l e b

controller ro fulfil certain systems performance | ¢ - R
requirements. The time and frequency control design | e3iwall zal jall () ALYl a3 yill 5 <8 1) 4 oSl
methods will be covered as well as software used for pSa 3o g aranal
controller design.

References: 0) yall

e Norman A. Anderson, Instrumentation for Process Measurement and Control, Third Editon, United

Kingdom, CRC Press, 2017.

e Wightman, E. J., Instrumentation in Process Control. United Kingdom, Elsevier Science, 2017.
e Bakshi, Varsha U., and Bakshi, Uday A., Control System Engineering. India, Amazon Digital Services

LLC - KDP Print US, 2020.

%c;lljer:se System Modeling and Simulation Akl slSlaa s dadas

gggse Prerequisite Credit hrs. Lec. C_orr;tf(:t hrs. Lab.
MPE533 3 3 1 0

Course Class Works Prac/Oral Final Exam Total Exam Time hr.
Grades 40 20 40 100 3

Course Content: o8l (o giaa

Review of System Modeling and Simulation,
Simulation Software Tools, Project Overview,
Continuous, Discrete Event, Combined, and Other
Modeling Techniques, The Modeling Process,
Statistics of Simulation, Model Analysis, Validation
and Verification, Student Status Presentations,

BlSlaall zal @l ol BlSLaall 5 pUaill dadai das) ye
Aliadiall 5 paiual)l Glaal) g 5l e dde 5k
dadall dglee gAY Al GGy daandl
il (e ds;ﬁ\ ‘CJLMM d;d;.l WA A"_I\:\SLA;;\
Al gl yall ccalldal) Adlad dpapaiill (i gyl ¢ 3iall
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Software  Intensive  Systems  Applications,
Sustainable Cities and Environment Applications,
Current and Future Directions of Simulation for
Complex Systems.

Aalicall Al pad)l clinhd ddaly) cliphs
el ket slSlacal Al 5 I cilalasy)

References:

pl

e Peter Fritzson, (2011), Introduction to Modeling and Simulation of Technical and Physical

Systems, John Wiley & Sons Inc. Publication.

e Frank L. Severance, (2001), System Modeling and Simulation: An Introduction, Wiley.
o Law M, Kelton W, (2000), Simulation Modeling and Analysis. McGraw-Hill, New York, NY.

?ﬁfer:se Solar heating and cooling el 2y 5l g Gadal)

gggse Prerequisite Credit hrs. Lec. C_?_Ttéa hrs. Lab.
MPEG630 3 2 1 0

Course Class Works Prac/Oral Final Exam Total Exam Time hr.
Grades 40 20 40 100 3

Course Content: 1ooaall (g giaa

Solar Energy and Radiation - Geometry and Intensity of
Solar Radiation - Calculating the Solar Radiation on
Horizontal and Inclined Surfaces - Solar Radiation
Collectors - Solar Energy Applications - Coolants -
Absorption Cooling System - Thermoelectric Cooling -
Direct and Indirect Solar Heating - Passive Solar
Building - Solar Water Heating - Solar Space Heating -
Solar Thermal Applications (such as Agricultural
Product Dryers, Solar Ovens, and Water Desalination) -
Grid-connected  Photovoltaics - Standalone
Photovoltaics - Large Scale Applications such as
Concentrating Solar power - Adsorption and Absorption
Cooling Cycles

el g Y] adia - Lgileladl s dpedl) 43
5 AL mlau¥) e el g ladY) s - 43S
Al i - deadll Gleladll Claaas - 458Y)
il - pabiaial) il alai o Dl jaall - Apadil)
- ke sl g bl (el Cpaidll - 5 ) a5 e
sl ZEUAIL oLyl (i - Aplaad) Apsail) A8UAD e
Al a8lall calandad & apwedll 48ally jasd) cpalsd -
WAl - Sl Al A Sl LA

SUill Az 5 Ciligdad - Al 40 guia g 5eS)

References:

al )

e Dincer, I. (2017). Refrigeration Systems and Applications. John Wiley & Sons.
o Karellas, S., Roumpedakis, T. C., Tzouganatos, N. and Braimakis, K. (2018). Solar Cooling

Technologies. Energy Systems. CRC Press.

e Goswami, D. Y. (2015). Principles of Solar Engineering, 3rd Edition. CRC Press.

%otlljer_se Building Management Systems iall B la) dakai)

Course . . Contact hrs.

Code: Prerequisite Credit hrs. Lec. Tut Lab.
MPEG31 3 2 1 0

Page 118 of 741




b plamlng L
Helwan University

2024 Lall ¢l all syl aalafall a3

bl duaigll s
Course Class Works Prac/Oral Final Exam Total Exam Time hr.
Grades 40 20 40 100 3

Course Content:

o8l (s giaa

Introduction to control systems -BMS building case
study -Data network structure -Data network as BMS
communication media -BMS integration with low
current systems -BMS Direct Digital controller DDC -
BMS single line diagram -BACNET-MSTP &
LONWORK protocols -DDCs protocols case study -
protocols revision -BMS DDCs connection types -DDC
types Single line diagram -DDC structure -DDC panels
study -BMS and chillers -BMS and AHU -BMS and FCU
-BMS and Exhaust fan -BMS and hot water systems -
BMS and firefighting pumps and generators -BMS and
transformers, domestic pumps and submersible pumps.

A5 A BMS el Alla Al ja- oSail) 2adaiy dedie
BMS JlSi- BMS Jlail Jailus o€ i) 4<0d i)
BMS Direct Digital - oaésiadl il dadail ae
Y S 559 p- BMS 2k Jad lalaia- Controller DDC
A 4 - LONWORK s BACNET-MSTP
gl Y S5is ol Aaal e DDCs <Y Ssisn
- aaly ba Lhie DDC ¢!si- BMS DDCs Jusi
- &l s DDC -BMS <ila ¢ 4l o DDC JSea
- pall 45 5 345 FCU -BMS 5 AHU -BMS 5 BMS
Claiass BMS- caldl el ddaily BMS sl
Gl g Y sadll g BMS- Geoall dadlSa il ga g

dblal) il  dladl)

References:

pl

e McQuay, G. D. (2020). Building Management Systems: Analysis and Design. McGraw-Hill, New York.
e Jain, A. K. (2022). Building Management Systems: Theory and PMEPtice. John Wiley & Sons, New

York.

o Lee E. A (2019). Building Management Systems: A Control Systems Approach. Wiley, Hoboken, NJ.

%c;lljer:se Hum|d|f|cat|or;3:tc;nc12hum|d|f|cat|on Ay k) 4l 315 e i alas

gggse Prerequisite Credit hrs. Lec C_Orr;tf(:t i b,
MPE632 3 2 1 0

Course Class Works Prac/Oral Final Exam Total Exam Time hr.
Grades 40 20 40 100 3

Course Content: 1o aall (g giaa

Humidification system components including the air
handling unit, humidifier, ductwork and controls -
Thermal analysis of Humidification systems to
determine required humidity levels and energy
consumption - Classification and selection of
dehumidifiers based on factors such as capacity and
operating conditions - Mechanics of dehumidification
including refrigerant-based and desiccant-based systems
- Calculation of dehumidification rate based on ambient
conditions and system specifications - Dehumidifier
design considerations such as size, location and
maintenance requirements.

el sed) Aallaa Bas g EI ‘_g Loy uA.L:Jﬂ\ (:Lb.ﬁ Gl S
sl - aSaill 5 5eals colsell (solaas cdaall
Ash il Glgiee paail uh il Al (o) al)
COlje Jialy it - A3l @il Akl
- Sl Cag yla g5l Jie el g ubnd (e k)
o aaiaall dadaill) Gy b Ley &5kl A3 1SS0
ol e 4 sk 1 Al ) Jaxe aliea - Al 5 0l jall
aranad Gl ie] - aUaill Cliial oy Aol g Ll

Olpall Clllaia y a8 sall 5 aaad) Jie 4 sha )l ;e
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e ASHRAE (2021). Handbook of Fundamentals. ASHRAE, Atlanta, GA.
e Fraas, A. P. (2019). Humidification and Dehumidification Systems: Fundamentals, Applications and

Design. Wiley, Hoboken, NJ.

e Reay, W. W. (2022). Humidification and Dehumidification Systems. Elsevier, Amsterdam.

%otlljer:se Heat Pump L all alacad

gggse Prerequisite Credit hrs. oc. C_T_:tt?a hrs. Y
MPEG633 3 2 1 0

Course Class Works Prac/Oral Final Exam Total Exam Time hr.
Grades 40 20 40 100 3

Course Content: o hall (g giaa

This course deals with heat pumping processes and
systems applied in different kinds of refrigeration units,
from smaller plants in domestic units and supermarket,
to industrial plants in food and process industry,
including gas liquefaction. Historic development, and
importance of refrigeration technology. Thermodynamic
analysis of different refrigeration processes; with special
emphasis on thermodynamic losses. Properties of
working fluids, with focus on natural, environmentally
friendly, working fluids. Refrigeration system
components, including compressors, heat exchangers
and expansion devices. Component design. System
solutions for different applications, both refrigeration

Al g ) yall fall dadail y Cllee ) jaall 18 kil
3 jpall aibadl (e oyl Cilas g (e ddlide gl il b
claidl ) Sl pisally Ad il Clas gl a
Ally b Le dalladl s 4003 cleluall 8 deliall
il Lol iS5 daals A skl ) s
e Ailind) il cillend 50 all Saalipal) Jalail)
Aoal Al il Je pala J84 S Al
Jaadl d&\}u ‘_A.c _)AS_)J\ oo cJazll d:s\}u uailad
Al 8 Lay eyl allas il S All Al 5 Apalall
araai 20l 3 eals 4lall @Vally Ll sl
Akl o) g ccliphl) Caliaad daay) Jola s Sl
Gl el eSS Aadail 3y ) hall clacadl o &l

and heat pump systems. Low temperature gas | s, all dec gae Aelail  Amsdidl 5l all da o
condensing systems. Heat driven systems (Absorption). Laidie s )l A o)l s ()83 (Uabaiall)
Low temperature thermal storage. )

References: ) )

e Heat Pump Operation, Installation, Service. N.p., ESCO PRESS, 2011.
o Macmichael, D.B.A., Heat Pumps. United Kingdom, Elsevier Science, 2013.

%otlljer:se Refrigeration and Freezing systems el g oy il alas

gggse Prerequisite Credit hrs. oc. C_c:_r;ttz?lct hrs. Y
MPE634 3 2 1 0

Course Class Works Prac/Oral Final Exam Total Exam Time hr.
Grades 40 20 40 100 3

Course Content: 18l (5 giaa
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Introduction to refrigeration systems for industrial and
commercial applications - Components and operation of
vapour compression refrigeration systems and cooling
and freezing systems applications - Components and
operation of vapour absorption refrigeration systems and
their cooling and freezing systems applications -
Components and operation of Multistage refrigeration
systems and their applications - Effective control of
water vapour and oil in refrigeration systems - Design
considerations for fluid feeding systems in refrigeration

oAyl deliall claplaill oy el Aadal deaia
- Vbt s LAl Jakaay y pail) dadail Jaadi g <l Sa
Ltk s Ll aliatialy a jil) dadail Jusdi g il S
Badxle 3y il Aadail Qa0 g8 - apaill 5y il &
& Jldll aSadll - aseadll 5 2 pull Lilankaiy dal all
Gl lie Y - oaal Adail A cwilly el Ay

) il o) gad) 453005 Y dpapanal

applications

References: 10 el
e Jordan, R. C. (2023). Refrigeration and Freezing Systems. Wiley, Hoboken, NJ.

e Holman, J. R. (2019). Refrigeration and Air Conditioning. McGraw-Hill, New York.

o ASHRAE (2021). Handbook of Fundamentals. ASHRAE, Atlanta, GA.

C_ourse Special course 1 1- s=a e

Title:

gggge Prerequisite Credit hrs. Lec. C_T_Tjtt?a il b,
MPEG635 3 2 1 0

Course Class Works Prac/Oral Final Exam Total Exam Time hr.
Grades 40 20 40 100 3

Course Content: soodall g giaa

The content of this course will be specified by the main
supervisor of the student based on the field of research
topic. This content should be confirmed by the

il Ll J8 e kel 138 (5 siae daa di
12 2SU gy Gnll £ mse e o ol allall
JS JB e 4SSl (o5l Anria and 8 (e (g sinall

Mechanical Power Department by each student. s
References: a2 el
e To be specified based on the selected topic and confirmed by the program admin committee.

C_ourse Special course 2 2- pad e

Title:

Course .. . Contact hrs.

Code: Prerequisite Credit hrs. Lec. Tut Lab.
MPE636 3 2 1 0

Course Class Works Prac/Oral Final Exam Total Exam Time hr.
Grades 40 20 40 100 3

Course Content: 18l (5 giaa

The content of this course will be specified by the main
supervisor of the student based on the field of research

il piall e Rl 138 (5 sine paa
e 2SH oy Gl pnge Jaw e el Gl
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topic. This content should be confirmed by the

S 08 0 ASlSal (o all dni o U8 (e 5 5indl

Mechanical Power Department by each student. il
References: e el
e To be specified based on the selected topic and confirmed by the program admin committee.

Course Numerical Methods in Engineering and el 8 dasaadl 4 oLl

Title: Sciences pstalls Aunigll (g daaaal) G

Course . . Contact hrs.

Code: Prerequisite Credit hrs. Lec. Tut Lab.
MPE541 3 2 2 0

Course Class Works Prac/Oral Final Exam Total Exam Time hr.
Grades 40 20 40 100 2

Course Content: 18l 6 giaa

Solving Nonlinear Equations - Solving a System of
Linear Equations - Eigenvalues and Eigenvectors —
Curve fittings and interpolation — Numerical
differentiation — Finite difference — Finite Volume —
Finite element — Initial value problems — Boundary Value
Problems — Engineering applications — Introduction to
Octave and Python

- Aphadll Y abeal) alad da - dodadl) ye VA Ja
laiu 5 Satall GlaS 55 - AlAl) clgadtiall g A51A Al
- g3l aaall - Bagasall (38l - gaaall il -
Al COKEa - A Y Al O - daaall jeaiall
Octave and (o) dedie - dpsaigll Cilapdail) - 40 gaal)

Python

References:

al )

e Chapra, S.C., and Canale R.P., “Numerical methods for engineers”, 7th edition, McGraw Hill, 2015
e Burden and Faires, “Numerical analysis”, 9th edition, 2011
e Kiusalaas, J., “Numerical methods in engineering with python 37, 2013

%otlljer:se Numerical op;:]rglég;[;cr)]rgelg Engineering aslell s Luigl i gasel)

gggse Prerequisite Credit hrs. Lec C_(I)_Tjtf(:t 10 b,
MPE641 3 2 2 0

Course Class Works Prac/Oral Final Exam Total Exam Time hr.
Grades 40 20 40 100 2

Course Content: o8l (o giaa

Introduction to optimization — Classical optimization
techniques - Fundamentals of Unconstrained
Optimization - Line Search Methods- Conjugate
Gradient Methods- Nonlinear Least-Squares Problems —
Linear programming -Simplex method — Nonlinear
Programming - Linear Programming: Interior-Point
Methods - Quadratic Programming — Surrogate model

il - KIS el LS - Cpaadl) ) dedia
goall Gk - hall il 35k - 2kl e (sl
Aol - dpladll ye (5 aall Clay jall JSLEL - () yial)
Aa ) - Bladl) e Asaul) - Al 43y yLal) - ki
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e Singiresu S. Rao, Engineering optimization theory and practice, 5th Ed., 2020
e Jorge Nocedal, Stephen J. Wright, Numerical optimization, 2nd Ed., 2006

Course Advanced Compu_tational Fluid Aasiall Aglosal il sl (Sali

Title: Dynamics i T

ggggfa Prerequisite Credit hrs. Lec C_?_Ttéc'[ hrs. Y
MPEG642 3 2 2 0

Course Class Works Prac/Oral Final Exam Total Exam Time hr.
Grades 40 20 40 100 2

Course Content: 1ooaall (g giaa

Classification of PDEs, Boundary and initial conditions ,
Taylor series , Finite difference method , Discretization
schemes , Computational error and solution accuracy ,
Convergence criterion , Stability conditions
Consistency , Solution examples of PDEs in fluid
dynamics and heat transfer. Applications using the
commercial software (Ansys, SU2, OpenFoam, Python-
CFD-Heat transfer, etc) . Mesh topology.

ol o pall o jall Adealall cWaladdl Caiial
GAl gyl - oL Al Alealal) e alaall A Y1
¥ aleal Alalall) ca¥aleall ~Jy s cilblee 83 ganall
L}ﬁcgjﬂﬂ\Jngdﬂ\aﬁij‘ﬁW\w\s;gﬁ
4 5all Aol ca¥alaad Jad Alial- il gl o) )
aoally clinlss o) sall Waalinns 5l all Jm) ¢ A

Al s 0 alal)

References:

10 el

e Hirsch, C., “Numerical Computation of Internal and External Flows”, 2007
e Anderson, J.D. , “Computational Fluid Dynamics”, 2010
e Tenehill, J.C., Pletcher, R.H., “Computational Fluid Dynamics and Heat Transfer”

i B T e
gggge Prerequisite Credit hrs. Lec C_OFTECt U] b,
MPE643 3 2 2 0

Course Class Works Prac/Oral Final Exam Total Exam Time hr.
Grades 40 20 40 100 2

Course Content: 18l (5 giaa

Laser Applications for Measurements of Fluid Flow
Velocity. Measurements of Flow Velocity with Hot Wire
Anemometer, Data Acquisition Systems, High Speed
Cameras. Renewable Energy Measurements.

CLld &l pall o Ao poo Dl (&)l ilaplas
Claladind coalull Gl 5 jealy wil sl Gl de ju
YT bl 3 gl e il JLEY) arant & V) sl
Alall 4 deadied) cluldl) de judl A5y gl

J3aaariall
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e Handbook of Measurements: Benchmarks for Systems Accuracy and Precision, by Adedeji B. Badiru
(Editor), LeeAnn Racz (Editor), Publisher : CRC Press; 1st edition (November 3, 2015).
e Advanced Temperature Measurement and Control, Second Edition 2nd Edition, by Gregory K.

McMillan (Author, Editor), Publisher :
2010).

International Society of Automation; 2nd edition (October 1,

e Advanced Uses Of Measurement: For Class 9 Part-1, 2021, by Pratap Kumar (Author).

%otlljer:se Fire Fighting Systems Gl plada) Aalaf

gggg?e Prerequisite Credit hrs. oc. C_T_Tjtt?a hrs. Y
MPE644 3 2 2 0

Course Class Works Prac/Oral Final Exam Total Exam Time hr.
Grades 40 20 40 100 2

Course Content: 18l 6 giaa

What is the fire — What is the firefighting 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 units systems —
Wet-pipe sprinkler system — Hydraulic calculations

Gl i€ € 5y ya) AnilSa kil 4 L 50 ,a)) 52 L
Laslie elll Lamly 4ibasSl Clleall Spalin so 55
e Bl adl Ul aell) ISk gyl Aakisal o) gall
S @) A Al el 8 eall e @ all gl
prana (5 all AnilSa delivall L5 ¢ i) Jala a gall
35Sy Al Clial sl gall dadlSe il shi

References:

eSB!

e Spadafora, R.R., “Fire Protection Equipment and Systems (Brady Fire)”, 1st Edition, Pearson, 2014.
e Gagnon R.M., Design of Special Hazard and Fire Alarm Systems”, 2nd Edition, Thomoson Delmar

Learning, 2007.

%c;lljer:se Pipe Networks and Reservoirs Ciled ghua 5 il Gl

gggse Prerequisite Credit hrs. oc. C_?_Tjtt?a hrs. Y
MPE645 3 2 2 0

Course Class Works Prac/Oral Final Exam Total Exam Time hr.
Grades 40 20 40 100 2

Course Content: 18l (5 giaa

Symbols for Pipelines and Fittings, Incompressible Flow
in Pressure Conduits, Pipeline System Analysis and
Design, Pipe Fittings, Pipe Industry and Technology, an
Introduction to Transfer of Solids in Piping, Pipeline
Insulation. Laying and Protection, Economics of
Pipelines and Costing, Water Hammer in Pipelines,
Methods of Water Hammer Protection, Computer

Gl (a5 i) b ghad ciladdaial 5 e
Lshd aaais Jdad el 8 kbl o) sall
el EMay el delia La o 65 iy
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Programming Aids. Measurements and Telemetry,
Standard Specifications. Networks of plumbing and
drainage.

Ll Gl el GlSus 4 Sy sl
o paall y AL S0l Aldl) sl g o) sy

References:

10 el

e Design of Water Supply Pipe Networks, Prabhata K. Swamee, Ashok K. Sharma, John Wiley & Sons,

Jan 9, 2008 - Technology & Engineering.

o Rainwater Tank Systems for Urban Water Supply, Ashok K. Sharma, Donald Begbie, Ted Gardner,

IWA Publishing, May 15, 2015 - Science.

e Water Supply, Alan C. Twort, Don D. Ratnayaka, Malcolm J. Brandt, Butterworth-Heinemann, Apr 30,

2000 - Science.

?%Jer:se Research Skills Gl Ol lea

gggse Prerequisite Credit hrs. oc. C_T_Tjtt?a hrs. Y
MPE646 3 2 2 0

Course Class Works Prac/Oral Final Exam Total Exam Time hr.
Grades 40 20 40 100 2

Course Content: soohall g giaa

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

3kl Gl s adadl Gl (galia s cobealY dania
S Adalina) (5 )hall — dlasl 5 dpasll Caad) (5 )l —
dalal) ) - bl Jidas ey Ui apali — 4K

References:

:&U—d’

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

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

C_our.se Technical Writing doal) AU

Title:

ggggfe Prerequisite Credit hrs. Lec. C;)_Tf(:t e b,
MPE647 3 2 2 0

Course Class Works Prac/Oral Final Exam Total Exam Time hr.
Grades 40 20 40 100 2

Course Content: o8l (o giaa

Research techniques. The basic principles of writing:
including (topic statement , writing paragraphs,
chronological description, and parallelism). Writing
Process, and study the organization of report: including

Oly) Jdedd AU gale Slala) | aladl Sl (3 5k
Gl g Jiladll | e ) Gl ) il 5881} 2 e g sl
i 1y ) apdaii A o AUSH dlee (Gl Jii 8
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(Data graphic presentation, report format, page design,
and report contents). Reports types and structure.
Scientific paper structure. Scientific thesis structure.

Slany) JSs Ll s o)l gl il (Lol <l sisa
Al el e

References:

10 el

e Trevor M. Young, Technical writing A-Z: a commonsense guide to engineering reports and theses,

2009, ASME Press.

o 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

%c;llJer:se Special course 1 1- o=ala e

gggge Prerequisite Credit hrs. ec. C_?_Tjttéa hrs. b,
MPE648 3 2 2 0

Course Class Works Prac/Oral Final Exam Total Exam Time hr.
Grades 40 20 40 100 2

Course Content: 18l 6 giaa

The content of this course will be specified by the main
supervisor of the student based on the field of research
topic. This content should be confirmed by the

il Gl d8 e Rl 138 (5 siae T Al
e 2SH Can Gl g pmge Jawe o el ikl
JS JB (e 4SSl (g5l Aria and 8 (e (5 sinll

Mechanical Power Department by each student. il
References: a2 el
e To be specified based on the selected topic and confirmed by the program admin committee.

CourEs Special course 2 2- oA e

Title:

Course . . Contact hrs.

Code: Prerequisite Credit hrs. Lec. Tut Lab.
MPEG649 3 2 2 0

Course Class Works Prac/Oral Final Exam Total Exam Time hr.
Grades 40 20 40 100 2

Course Content: 18l (5 giaa

The content of this course will be specified by the main
supervisor of the student based on the field of research
topic. This content should be confirmed by the
Mechanical Power Department by each student.

il Cpiall 8 e Rl 138 (5 sine paa
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References:

0 )

e To be specified based on the selected topic and confirmed by the program admin committee.
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?;)tllJer:se Energy cor;\(/:%rr?(l)?rr:i,csétorage, and Lol 5 g 535 38U (s yas

ggggfe Prerequisite Credit hrs. oc. C_T_Tjtt?a hrs. Y
MPEG650 MPE530 3 2 2 0

Course Class Works Prac/Oral Final Exam Total Exam Time hr.
Grades 40 20 40 100 2

Course Content: 108l (g giaa

Introduction. Ragone Plots. Thermodynamics Basics.
Energy, Entropy, and Efficiency. Entropy Production
Rate. Endoreversible  Thermodynamics.  Entropy
Generation Minimization. Efficiency-Power Relations.
The Endoreversible Carnot Engine. Thermal Heat
Storage. Battery Capacitor. Kinetic Energy Storage
Devices.  Electro-Motor.  Super-Capacitor ~ With
Frequency Dependent Impedance. Piezoelectric Energy
Harvester. Economic Optimization. Net Present Value.
Applications. Other Power Maximization Problems.
Wind Turbine. Photovoltaics. Solar Power.

Apal il bl Gsaly Sl alse Aeia
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References:
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e Thomas Christen, Efficiency and Power in Energy Conversion and Storage Basic Physical Concepts, 1st

edition, 2019, CRC Press.

%c;lljer:se Solar energy and thermal converters au ) all Y gaall g duedl) 48U

gggse Prerequisite Credit hrs. oc. C_?_Tjtt?a hrs. Y
MPE651 MPE531 3 2 2 0

Course Class Works Prac/Oral Final Exam Total Exam Time hr.
Grades 40 20 40 100 2

Course Content: soodall (g giaa

Study of solar thermal energy: Its intensity in outer space
and the calculation of the solar intensity on earth with
different models. Availability and usability of solar
energy. Study of solar angles, Shades and the equation of
time. Solar collectors: Types, theory, transMPRsion
through glass, heat loss calculations and definitions of all
parameters involved in collector performance. Active
and passive solar systems. Solar concentrators:
(Heliostat), Point concentrators, Parabolic through,
Fresnel concentrators. Thermal performance, heat
transfer coefficients, efficiencies. Array design and
energy conversion.

D)5 Adliae 3y o, e dpsadl] 23S il
DUl 5 Lpall Ul g3l Al )3 Epsadll AU aladiad
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Ll Ll ¢ 5 ) all Ja5 i lalaa ¢ 5l pall elaY) S 5

A8 a5 48 seaall e

Page 127 of 741




b plamlng L
Helwan University

2024 Lall ¢l all syl aalafall a3

bl duaigll s
References: | saa) yal)
e John A. Duffie, William A. Beckman, Solar Engineering of Thermal Processes, 4th Edition, 2013, John

Wiley & Sons, Ltd

Course desalinati F I Loeadl) ALY Alaatul slual) dudas
Title: Water desalination using solar energy 3 alaaiuly sluldl 4
Course . . Contact hrs.
Code: Prerequisite Credit hrs. Lec. Tut Lab.
MPEG52 3 2 2 0
Course Class Works Prac/Oral Final Exam Total Exam Time hr.
Grades 40 20 40 100 2
Course Content: 18l (6 giaa

Introduction - General problems in seawater desalination
- Fundamental relationships of heat and mass Transfer in
seawater desalination systems - Traditional desalination
units - Solar desalination system combined with
conventional technologies - The Benefit Evaluation and
Material Selecting.

CEM - ) olie Agdas 8 dele JSLie - et
) oy Agla Aakail -8 ALK QU 55 ) jall Al
UL sl s HUai o dpadEl) Adadll s -
gl a5 adliall api - Auliil) CILE e Al

References:

10 el

e Zheng, Hongfei. Solar energy desalination technology. Amsterdam, Netherlands : Elsevier, 2017.
o Belessiotis, V. & Kalogirou, Soteris & Delyannis, E.. 2016. Thermal Solar Desalination: Methods and

Systems.
o Desalination and water resources thermal desalination processes, encyclopedia of life support systems,

2010.
Course Materials and devices for Renewable o S s Ny e

aaakal) A8l Adaiy 5 jeal g 0

Title: Energy Systems e Y85l ol e
Course .. . Contact hrs.
Code: Prerequisite Credit hrs. Lec Tut Y
MPE653 MPES530 3 2 2 0
Course Class Works Prac/Oral Final Exam Total Exam Time hr.
Grades 40 20 40 100 2
Course Content: o8l (o giaa

Semiconductor Materials for Photovoltaic Energy
Conversion, Solar Silicon and Non Silicon Materials,
Low Cost Material Technology, Solar Cells and Arrays,
Photovoltaic System Design, Optical Elements (Covers
and Coating), Electrical Elements (Interconnections and
Blocking Diode), Mechanical Elements (Frames,
Supports and Orientation Mechanisms), Solar Cell
Characteristics, Solar Cell Design, Solar Cell

¢ Adging Sl Al Bt Elasall oLl o) e
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Technology Photovoltaic Modules and Arrays, Energy
Storage an Batteries, Design of Battery Voltage
Regulators, Design of DC/DC Converters, DC/ACI
Inverters, Design of Photovoltaic Systems.

¢ b Uaddl g A8l p a8 ¢ duedll LA La 5l S8
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References:

10 yall

e Angeéle Reinders, Pierre Verlinden, Wilfried van Sark, Alexandre Freundlich, Photovoltaic Solar Energy:
From Fundamentals to Applications, 2017, John Wiley & Sons, Ltd

%otlljer:se Managing Energy Efficiency Al 5. LS 5 )l

gggse Prerequisite Credit hrs. Lec. C_?_Ttéa hrs. Lab.
MPE654 3 2 2 0

Course Class Works Prac/Oral Final Exam Total Exam Time hr.
Grades 40 20 40 100 2

Course Content: 1o aall (g giaa

various methodologies, technologies and policies that
can be used to reduce energy use, Topics covered include
current and predicted energy use and associated GHG
eMPRsions; residential and commercial passive solar
design; energy management programs; building
management systems; heating, ventilation and air
conditioning; and consumer products and office
equipment. heat recovery; cogeneration; compressed air
and steam distribution; and motor systems, pumps and
fans. barriers to improved energy efficiency such as up-
front cost, lack of information, and the low cost of
energy

ey Al dabiadd) cluludl s clusill g Glagiall
agall @ jle clilale 48Ul Aladin) Ja Lealadi
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References:
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e Mehmet Kanoglu, Yunus A. Cengel, Energy Efficiency and Management for Engineers, 1st Edition,

2020, McGraw-Hill Education

%c;lljer:se Economics of renewable energy Baaaal) ddal) abatd)

gggse Prerequisite Credit hrs. oc. C_c:_r;ttz?lct hrs. Y
MPE655 3 2 2 0

Course Class Works Prac/Oral Final Exam Total Exam Time hr.
Grades 40 20 40 100 2

Course Content: 18l (5 giaa

Principles of engineering economics, economic analysis:
defining alternatives, discounting factors and efficient
resource allocation. Benefit-cost analysis: Project
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evaluation and feasibility, time value of money, study of
projects, financial analysis, sources of funding, cost
analysis, project selection based on comparison of
economic performance. Load curves, variation in
demand, load diversity. Renewable energy power plant
economics: Net Energy, intermittency, renewable energy
mix and energy conservation, capital cost, operating cost,
selection of plant and unit size. The potential for energy
efficiency, energy subsidies, environmental externalities.
Economic return analysis of electrical tariffs.
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References:
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e Radian Belu, Energy Storage, Grid Integration, Energy Economics, and the Environment, 1st edition,

2020, CRC Press

C_ourse Modern Trends in new and renewable 3saaaiall 5 aanall BN 8 Ka cilalas
Title: energy-3 7

gggse Prerequisite Credit hrs. ec C_?_Tt?a hrs. b
MPE656 3 2 2 0

Course Class Works Prac/Oral Final Exam Total Exam Time hr.
Grades 40 20 40 100 2

Course Content: 1o aall (g giaa

This course content will be specified by the course
instructor 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 instructor should specify it before the

by il (s 2 I (e el 138 (5 sine 210a3 s
Al gl (5 gud) ilallaia g 28U Aadail 8 apaad) olaiU
Ul 8 b lall s ¢ elld ) ALl A5l
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o sl
registration stage.
References: 0 )

e To be specified by the course editor and confirmed by the program commite

C_ourse Modern Trends in new and renewable 4sanaiall g sanall il 8 &na cialad)
Title: energy-4 £

gggse Prerequisite Credit hrs. oc. C_c:_r;ttz?lct I ab.
MPEG57 3 2 2 0

Course Class Works Prac/Oral Final Exam Total Exam Time hr.
Grades 40 20 40 100 2

Course Content: 18l (5 giaa
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This course content will be specified by the course
instructor 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 instructor should specify it before the

Ly il (sde JB (e el 138 (5 sime 20a3 s
Al ol (5 gud) ilallaia g 28U dadail 8 apaad) olaiU
COUall il a8 b il S ¢ Gl ) dalayly A
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registration stage.

References: 10 el
e To be specified by the course editor and confirmed by the program commite

.leﬁllje'zse Advanced Turbomachines daaiialf Ay 1) YY)

ggggfe Prerequisite Credit hrs. oc. C_T_Tjtt?a hrs. Y
MPE611 3 2 2 0

Course Class Works Prac/Oral Final Exam Total Exam Time hr.
Grades 40 20 40 100 2
Course Content: 1008l (g giaa

Introduction: Types of Turbo Machines. Dimensional
and Similarity Analysis: Application to Incompressible
and Compressive Flow Machines. operating points.
Choosing the type and size of the turbine machine: a
specific speed and a specific size. . Energy transfer
between fluid and rotor: the constant flow energy
equation. Speed triangles. Phase design: Work and flow
coefficient. Centrifugal compressors, fans and pumps:
description; advantages and disadvantages; Analysis and
design considerations. head capacity relationships.
operating point. Impeller, diffuser and helix construction
and design considerations. Axial flow compressors, fans
and pumps: description; advantages and disadvantages;
Analysis and design considerations. Multistage axial
flow compressors: phase stacking. Instabilities of
compressors and ways to avoid them.
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References:
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e Fluid Mechanics and Thermodynamics of Turbomachines, 4th edition, Dixon, S.L., Butterworh

Hinemann, 1998.

¢ Introduction to Turbomachinery, January 1, 1997, by David Japikser, Nicholas C. Baines.

e Advances in Fluid Mechanics and Turbomachinery, Hans J. Rath, Christoph Egbers, 1998.
e Turbomachinery Performance Analysis, 1st Edition - May 31, 1996, R. I. Lewis.

e Advanced experimental techniques in turbomachinery, January 1, 2009, by JAPIKSE).
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Course . . it a
Title: Wind Turbines gl el 5
Course . . Contact hrs.
Code: Prerequisite Credit hrs. Lec. Tut Lab.
MPE612 3 2 2 0
Course Class Works Prac/Oral Final Exam Total Exam Time hr.
Grades 40 20 40 100 2

Course Content: 1okal) (5 giaa

An Introduction to Wind Energy, Survey of Wind
Energy, Measuring Instrumentation for Wind Velocity
and Direction, Theoretical Study of Wind Energy, Wind
Turbine Blades, Horizontal and Vertical Axis Wind
Turbines, Control System, Wind Energy for Pumping
and Electricity Generation. Computer Programs for
Calculating the Turbine Power, Wind

BJJE] Lﬁ_)u‘ Lol colail g R.c).d\ ol B)'gé.i
A g all i) i) A g pall Sl 8 () LN
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References:
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e Wind Energy, An Introduction, Mohamed A. El-Sharkawi, Copyright Year 2016.
e Renewable Energy and the Environment, Md. Rabiul Islam, Naruttam Kumar Roy, Saifur Rahman.
e Wind Power Generation. 1st Edition - November 11, 2015, Author: Paul Breeze, Paperback ISBN:

9780128040386.

e Wind Energy Explained: Theory, Design and Application, 2nd Edition, 2010, James F. Manwell, Jon G.

McGowan, Anthony L. Rogers.

_Clziotlljer:se Wave Energy z)saY) dila

ggg?e Prerequisite Credit hrs. oc. C_c;r;tf(:t Al Y
MPE614 3 2 2 0

Course Class Works Prac/Oral Final Exam Total Exam Time hr.
Grades 40 20 40 100 2
Course Content: o8l (5 giaa

Introduction. Sea Wave Characteristics, Wave Energy
Conversion to Mechanical Energy, Mechanical Energy
Conversion Into Other Usable Forms, Tides, Tidal
Energy, Construction of Moving Prevention Devices,
Environmental, Social and Industrial Considerations,
Typical Plants..
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e "Handbook Of Ocean Wave Energy, 2017 ", Arthur Pecher, Jens Peter Kofoed.
e Fundamentals Of Ocean Renewable Energy, Generating Electricity From The Sea, Simon Neill, M Reza

Hashemi , 1st Edition - June 12, 2018..

_lei?[lljer:se Power Plant E;\gg:ﬁg:’égg and its Ll g 5 al) clana Acstin
gggle::se Prerequisite Credit hrs. oc. C_T_Tjtt?a hrs. Y
MPE615 3 2 2 0
Course Class Works Prac/Oral Final Exam Total Exam Time hr.
Grades 40 20 40 100 2
Course Content: ool (g giaa

The energy scenario, steam power plants, fuel handling,
ash handling, chimney draught- Fossil fuel steam
generators, high pressure boilers, performance of boilers,
fuels and combustion, steam turbines- Impulse turbines,
reaction turbines, feed water treatment, steam
condensers, problem solving. Condensate feed water
system, circulating water system, gas turbine cycles,

combined cycles, hydro-electric, power
plants. Classification of hydro-plants , hydraulic
turbines, hydro plant controls, problem

solving. Principles of nuclear energy, thermal fission
reactors and Power Plants, Fast breeder reactors, solar
energy, solar thermal energy. Solar thermal energy,
direct energy conversion, wind energy, geothermal
energy, energy from oceans. Energy storage, economics
of power generation, economics of power generation,
environmental aspect of power generation, problem
solving.
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References:
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e Charles L. Phillips, Aranya Chakrabortty, H. Troy Nagle, (2014), Digital Control System Analysis and

Design, Pearson.

e Charles L. Phillips, (2014), 3rd Ed., Digital Control System: Analysis and Design, Prentice Hall,

Englewood Cliffs, New Jersey.

e Raymond G. Jacquot, (1995), 2nd ed., Modern Digital Control Systems, CRC Press Taylor & Francis

Group.
Course . SR T TR S ven
Title: Advanced Steam Turbine Technology Ay JAal) Gl ) ol Aaaiiall Lia o ga<3l)
Course .. . Contact hrs.
Prerequisite Credit hrs.
Code: d Lec. | Tut. | Lab.
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MPE617 H 3 2 2 0
Course Class Works Prac/Oral Final Exam Total Exam Time hr.
Grades 40 20 40 100 2
Course Content: oAl (s gina

Introduction to steam turbines — Turbine casing and
major stationary components - Bearing for mechanical
drive turbines - Major rotating components - Turbines
auxiliaries - Reaction vs Impulse for steam turbines -
Operation and troubleshooting.

i sSall g ey sl BBl - A jlaall il ) 5l (e dadia
- A Jadl) clin ) o8 Jalae - A I A
il 53 - Baclies Giliw 63 - At Y 3 ) gall s oSal)
LS o Jaradiill - Ay Hlanl il gill Jadl) J)Jcéﬂ\

Leadlal 5 cladl)

References:

1pal

e Heinz P. Bloch, 1995, A Practical Guide to Steam Turbine Technology, 1st Edition, McGraw-Hill

Professional.

e Heinz P. Bloch, 2008, Steam Turbines: Design, Application, and Re-Rating, 2nd Edition.

_leﬁllje'zse Advanced Compressors Technology dasiial) Jad | gudall Ly ol 4iS5

gggg‘?’e Prerequisite Credit hrs. oc. C_?_Zttéa hrs. ab.
MPE618 3 2 2 0

Course Class Works Prac/Oral Final Exam Total Exam Time hr.
Grades 40 20 40 100 2

Course Content: 1Rl (s giaa

Gas Laws, Compressor Types and Applications -
Positive  Displacement Compressors - Dynamic
Compressors - Dynamic Compressors Performance,
Compressor Seals, and Compressor System Calculations
- Bearings, Lubrication, Vibration Analysis, and
Predictive Maintenance - Learn about bearings, types of
bearings, and thrust bearings- What are lubrication, the
viscosity of lubricants, non-newtonian fluids, and
greases?-Use oil analysis- Vibrate analysis and
predictive maintenance- Vibrate causes, resonant
frequency, vibration in predictive maintenance, and
diagnostics - Intelligent (smart transmitters) -
Advantages of intelligent instrumentation-Understand
control valve selection, cavitation, and noise - Actuators,
positioners, and accessories - Diagnostic testing.

Al 3l - Leiligdat g dae ) gucall &1 53l 5 Sladl oyl 8
Lol gall - Aulay) Aal )Yl had) g - ALK e
ot | guall QLA 5 A Saaliall Jae ) guall elal - A Saaliall
ity amiilly delaadl - laelaall Hlai Gllus
&) 55l s Jalaall e iy - Ay il Al 5 < 51538 Y)
aaill 3l gada 5 3 anill g Le -gdall Jalaa 5 Jalaall
s - 3l s S sl 5 Apigipnll e sl
25 Ol Y Gl sl Blaally <l ) mayl
S —padill y dypall Alall ) 3N (ol
DL agh ASA 5 56aY) Ul e -(ASA Dl Y1 5 eal)
8 el s S jadll —elia guall g oy gaill 5 caSaill slasa

Apapa il @l HLEAY) —cilialal g a8 sall aaas

References:

1pal el

e Van den Braembussche Rene, 2019, Design and Analysis of Centrifugal Compressors, Wiley—ASME

Press Series.

| Course Title: | Wind Turbine Technology

| o Sl 55 L sl i
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Course Code: Prerequisite Credit hrs. Lec. Tut. Lab.
MPE710 3 2 2 0
Course Class Works Prac/Oral Final Exam Total Exam Time hr.
Grades 40 20 40 100 2
Course Content: 1008l (g giaa

Wind turbine configurations; blade aerodynamics and
design; turbine performance analysis; wind resource
assessment; wind farm planning, operation and grid
integration; condition monitoring and reliability, Wind
turbine control, Wind turbine loads, Levelized cost of
energy,

a0l 40l 5ol Swalall ALl Sl ) 58 il 5SS
bl solian anii il ) gl elal dalas sananall
A ye A0 JalSi g Lelialig Z L) Ae ) je Jashads
Jleal Ll il )55 b aSacll (A8 i sall 5 Aa)

References:

1pal

Muyiwa Adaramola, 2014, Wind Turbine Technology Principles and Design, Apple academic press.

_(Izicz[lljer:se Hydraulic Turbomachinery ASl g gl Aty ) gl Y

gggg‘?’e Prerequisite Credit hrs. ec. C_?_r;ttéct hrs. Y
MPE711 3 2 2 0

Course Class Works Prac/Oral Final Exam Total Exam Time hr.
Grades 40 20 40 100 2

Course Content: 1o8al) (5 giaa
Hydraulic turbines types and selection; turbine | elal Lailas ¢l Jlial s 4S5 yaell iy )il &) gl
performance characteristics; hydraulic turbine modeling; | CaeSall ¢Sl g Hnedl  clin, ol dnda il il
hydraulic turbine cavitatign; hydrqulicturb_ine_governors LS5 Hnell iyl s S5 pnell iy sill
and control; hydraulic turbine reliability and | | A& ) il 6l 3 i ge tled SSall
maintenance.

References: 1pal el
e Erik Dick Fundamentals of Turbomachines 2022.

e RamaS. R. Gorla & Aijaz A. Khan 2003 Turbomachinery Design and Theory

E:I_?tlljgfe Steam and Gas Power Systems ag Al g Ay i) dBUal) dalas)

(é%lé?:e Prerequisite Credit hrs. oc. C_c:_r;ttz?lct Il ab.
MPE712 3 2 2 0

Course Class Works Prac/Oral Final Exam Total Exam Time hr.
Grades 40 20 40 100 2
Course Content: so8al) (g giaa
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Review of Thermodynamics, Rankine Cycle,
Performance of Rankine Cycle, Binary Vapour Cycle
and Co-generation, Problem Solving.- Steam Generators,
Fire Tube Boilers, Water Tube Boilers, Boiler Mountings
and Accessories, High Pressure Boilers- LaMont and
Benson Boilers.- High Pressure Boilers- Loeffer and
Velox Boilers, Draught, Performance of Boilers,
Combustion of Fuel, Problem Solving.- Boiler Trial,
Nozzles and Diffusers-Momentum and Continuity
Equations, Nozzles and Diffusers-Efficiency and Critical
Pressure, Nozzles and Diffusers-General Relationship
and supersaturated Flow, Problem Solving.- Steam
Turbines, Compounding of Steam Turbines, Impulse
Steam Turbines, Impulse Steam Turbine Performance,
Problem Solving.- Impulse-Reaction Steam Turbines,
Impulse-Reaction Turbine Performance, Energy Losses
in Steam Turbines, Condensers, Problem Solving. Gas
Turbine Cycles, Gas Turbine Cycles- Performance
Evaluation, Gas Turbine Cycles- Modifications, Problem
Solving, Centrifugal Compressors.-  Centrifugal
Compressor Characteristics, Axial Flow Compressors,
Axial Flow Compressor Characteristics, Jet Propulsion,
Problem Solving.

350 el (Sl By Ayl all il dxal g
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gl iy i)y a3l Yaee - i a
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- i) Ja cpadll bajie (335 Aslall A8
Clis )58 Ol Clin) 58 ddelias oy jlan Sl 5
LA Ja edmdla 4 A0 iy 63 ol cRadla 34 iy
Gl y g elal oJad o) delinl Ay lay Gl -
(@i Al clin gl 8 Al ol e i)
Gl 5 sl iy 99 e Jad) iy sl @l g Ja AS
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Gl helpa s 3Sod 2kl hilia ailas
calaill @J]\ cgs‘));.d\ éﬁdﬂ\ Lelia uaibad ‘Lﬁ)}é"“”

Lol da

References:

1ol el

e Roger Gordon & Yon Mayhew, Engineering Thermodynamics work and heat Transfer, Power Plant

Engineering, P. K. Nag, TMGH.

e Power Station Engineering and Economy, Skrotzki, GA Vopat, WA TMGH

e An Introduction to Energy Conversion (Vol. 3)-Turbomachinery, Kadambi, Prasad M., Willy

e Gas Turbine Theory, Cohen H, Rogers GFC, Saravanamuttoo , Longman (4the Edn).

e Steam and Gas Turbines for Marine Propulsion, Maido Saarlas, Naval Institute Press, 2003.

%c;lljer:se ComDUtatlonV?/IirII:dIutIL?I’[b)i)I{]r;amICS for £l M il 580 huaad) ol galh ilaliys
ggggfe Prerequisite Credit hrs. oc. Citts(:t hrs. b,
MPE713 3 2 2 0

Course Class Works Prac/Oral Final Exam Total Exam Time hr.
Grades 40 20 40 100 2
Course Content: 18l (g giaa

Introduction to CFD & thermo-fluids: Introduction to the
physics of thermo-fluids. Governing equations
(continuity,  momentum, energy and  species
conservation) and state of the art Computational Fluid

e 38 8 dedia iy ) all i) sully CFD 8 dwedie
gl peiayl) AaSlall c¥alaall Ay el Jil sl
CLSalipy Caaal s (g1 531 e Laliall 5 28Ul 5 caa 3l
Alle daw ) 5 4S8l o) 55 @lld 8 Lay 4 pulad) Ji) )
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Dynamics including grid generation and high-
performance computing. Requirements for accurate
analysis and validation for multi scale problems.
Introduction to Turbulence & practical applications of
Turbulence Models: Introduction to Turbulence and
turbulent flows. Offshore renewable energy problems
(flow around wind, tidal turbines, solar constructions)
employing the software package.

JSLaal) daa (o 3aaill 5 3l Judaill cilillia 1oyl
Lleal) cliplail) bl ylava¥) L dedie | anlial) sa0eia
clanll y G ylaaY) b dedie sl jlhaY) ol
Joa aall) Ay el saaaid) Zilal) JSLie Ay jlaaadll
leliayl ally adl Gl g bl Gl g

el ol A aadis 3l (R

References:

:&\JAJ\

e Paul G. Tucker , Advanced Computational Fluid And Aerodynamics, 1st Edition, 2016, Cambridge

University Press

Tie: e amentals L) 5 Al 5 1) 8154 S
gggg?e Prerequisite Credit hrs. oc. C_T_Tjtt?a hrs. Y
MPE714 3 2 2 0

Course Class Works Prac/Oral Final Exam Total Exam Time hr.
Grades 40 20 40 100 2

Course Content: 1008l (g giaa

Review the Thermodynamic Laws and Gas Turbine
Cycles - Ideal Open and Closed Gas Turbine Cycles -
Energy resources for Combined Cycle Power Plants- ISO
Rating: Effect of elevation and environmental conditions
on Combined Cycle Power Plant Performance- Actual
Performance of Brayton Cycle- Cycle Analysis with
Variable Properties.

COMBINED CYCLE POWER PLANT
COMPONENTS: Air Filtration- Air Compressor-
Combustion Chambers: Types, Pollution Control, And
Monitoring- Gas Turbine and Steam Turbine Sizing-
Waste Heat Recovery Steam Generator (HRSG)- Steam
Turbine Performance- Heat Rejection System- Control

Systems.
ENHANCING PLANT PERFORMANCE:
Component Efficiencies- Enhancing Simple and

Combined Cycle Power Plant Performance- Simple
Cycle Operation Mode vs Combined Cycle Mode- Steam
Turbine Selection and Performance for STEG- Operation
and Maintenance scheduling of Combined Cycle Power
Plants- Reduction of NOx emissions- Inlet Air Cooling
and Mist Systems- Part Load Performance and Control.

HYBRIDIZATION AND ECONOMICS: Integration
of Solar Thermal and Nuclear Energy with Simple and

Sl sl S sas Al Al (il 8 deal e
- daleall g ds gsall 4 lall il gl ol yea - Ay )
it - A yall 5 gall cld ddlall cilas ol A8Uall 5 ) ga
g dbae e Al Gagolalls gl 8l 11SO
35 rall elaY) oY) A 5l 55l iy sl
3 e pailiady b ) sl Jalasi -y 5l
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Juddll Jgan - STEG 2 el 4 jaall ciliy gl
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2l el ol sl Jaae - Cpag il andST el
A oSl 5 ol Jaall elal - Gl
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Combined Cycle Power Plants- Technology Learning
Curves and Future Trends- Economics of Combined
Cycle Power Plants- Plant Siting-Environmental Impact
Assessment.

SIMULATION AND CASE STUDY: Simulation and
Modeling Software Packages-Simulation of Combined

dse - Al 55 @ld daal) Gllass Caladl

) Y s - daadll
- Aadaill g slSladdl el 0 cANA) Al s 5ISIal)
Bt - AUl a3 dasal A€ yall 5 gal) elaf 3Saa
285 (LCOE) - sl yeSll 4, givaall Al o5 - £ 5 il

X S ) 5y
Cycle Power Plant Performance- Project Financing- ll Y
Evaluation of the Levelized Cost of Electricity (LCOE)-
Evaluation of Environmental Impact.
References: 1pal

e S. Can Giilen, Gas Turbine Combined Cycle Power Plants, 2020.
e COMBINED CYCLE POWER PLANT FUNDAMENTALS March 17-18, 2020 | Online.
e S. Giilen, Gas Turbhine Combined Cycle Power Plants, 1st Edition.

_(Izicz[lljer:se CFD Practical Approach L) 2l gall 1S alinal Alas et
gggg‘?’e Prerequisite Credit hrs. oc. C_?_Zttéa hrs. b,
MPE741 3 2 2 0
Course Class Works Prac/Oral Final Exam Total Exam Time hr.
Grades 40 20 40 100 2
Course Content: 1oiall (5 giaa

Overview of the CFD Process, setting up Domain.
Convergence, Mesh Independence Study and
Validation. Setting up Physics, Material properties,
Boundary Conditions, Solving, Discrete phase
modeling. Postprocessing. Finite Volume Solvers,
Under-relaxation  Factors, Initialization methods,
Convergence, Accelerating Convergence. Sources of
Error in simulations. Turbulence, Turbulent flow
structure, Turbulence Model Selection, Turbulent
Boundary Layer Profiles, Wall Modeling Strategies,

Baill dlae ) dgluall 2 gall Saaliny e dale 3 ka3

Aae) Lhinia (e gaadll ¢ AS0A] AdONEiG) A o g o ylal)
Aada (Jall 4o gaal) LJ‘).:J\ ca\}aﬂ ual A s;h"‘}:\ﬂ\
gl aaall Jola ) Aalladdl | Jeadiddl ) shal)
& el gl Gk el wY) AlE Jal e
() ssladd clble & Uil jalas ol
kel jhaa¥) 73 ga JA) e jhaad) gaxill Ay
¢ laall Aadar Gladdl yiwl o jaiadl 40 aall Al
e g ga JAI Gl o oy sl g i) (sl

o

Guidelines for Inlet Turbulence Conditions. Advanced Aeatia
Topics
References: Hoa e

e Tu,J, Yeoh, G. H., & Liu, C., Computational fluid dynamics: a practical approach. Butterworth-

Heinemann, 2018

o Versteeg, An Introduction to Computational Fluid Dynamics The Finite Volume Method, 2nd edition,

Pearson Education, 2007

e Ferziger, J. H., Peric, M., & Street, R. L., Computational methods for fluid dynamics (Vol. 3, pp. 196-

200). Berlin: springer. 2002.
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Course Numerical optimization in Engineering Lo datiadl B cosadl sl

Title: and Sciences potlls duigh 2 g3

Course . . Contact hrs.

Code: Prerequisite Credit hrs. Lec. Tut Lab.
MPEG641 3 2 2 0

Course Class Works Prac/Oral Final Exam Total Exam Time hr.
Grades 40 20 40 100 2
Course Content: 1okal) (5 giaa

Introduction to optimization — Classical optimization
techniques - Fundamentals of Unconstrained
Optimization - Line Search Methods- Conjugate
Gradient Methods- Nonlinear Least-Squares Problems-
— Linear programming -Simplex method — Nonlinear
Programming - Linear Programming: Interior-Point
Methods - Quadratic Programming — Surrogate model

~ Ao et G — sl 3 Aedie
Gk — bl Gl 3k — 2l e Geatl) Ll
bl ye (5 keall ey yal) Jilse — 81 jid) & il
ot Al — Aaad) 38 ) — Agladd) Ao ) — —
Ayl — Aol Tlal 3k wAghaall Aoyl — Ayl
il 23 sl — a3l

References:

:&\ﬂ\

¢ Singiresu S. Rao, Engineering optimization theory and practice, 5th Ed., 2020
¢ Jorge Nocedal, Stephen J. Wright, Numerical optimization, 2nd Ed., 2006

%otlljer:se Advanced Aerodynamics daitial) 434 5gl) Szalizal)

gggse Prerequisite Credit hrs. oc. C_T_Ett?(:t hrs. ™y
MPE715 3 2 2 0

Course Class Works Prac/Oral Final Exam Total Exam Time hr.
Grades 40 20 40 100 2

Course Content: 108l (5 gl

Review of aerodynamic fundamentals, Forces acting and
methods of controlling a multi engine aircraft in
asymmetric flight, High speed manoeuvre and gust
envelopes, Concepts of supersonic flight, Flow through
a duct, Compressibility effects on a conventional airfoil
as Mach number increases, Design for high speed flight,
The swept wing, Aspects of aircraft control at high
speeds, Introduction to supersonic aerodynamics,
Engine considerations for turboprop and turbojet
engines, Aerodynamic effects from failure of aircraft
components during flight, Stall characteristics for large
transport category aircraft

s 3 3all (ol A el 1Saalinall Cilansls] dxa e
(Jildia pe () el (A IS jaall saata 5yl & Sl
Taale Gyl gde i Adle 55l

Ll JOA (e 3905 (gl (o g pul) Gl k) asalia
30 ae el sl Fladl o Lleasy) @l il
de yull e o) phll sead (Fle 22e

ddle Ale o il yildally r‘;Saﬂ\ il g ¢yl C\.\;j\
e« gaall (e g 1 A sel) ISaaliall 8 dasia
<l il (el Gl el s Ay ¢l Gl el @ )
LU 3 il b e Ji8 e Aall) A gel) ASaalinal)
Sl Jadll culd el jilall Jladiil) ailad dls )l

References:

1pal el

e Paul G. Tucker, Advanced Computational Fluid and Aerodynamics, Cambridge University Press2016.
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Titia: Research Skills Gl & Jlga
Course .. . Contact hrs.
Code: Prerequisite Credit hrs. Lec. Tut ab.
MPEG646 3 2 2 0
Course Class Works Prac/Oral Final Exam Total Exam Time hr.
Grades 40 20 40 100 2
Course Content: 1ol g giaa

Introduction and Basic Research Concepts — Qualitative
Research Methods — Quantitative Research Methods and
Statistics — Mixed Methods Research — Reporting

— = s Gl G5k — Al Canll aalie g dadia
adalidal) 3 hall gy — lilan ¥y oSU il (3 5k
& s rie JlaSin) — ULl Jlad il (e £ 3N —

Results of Data Analysis — Completing the Research Caadl)
Project. )
References: Ho B

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

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

Course Basics of Rotati_ng Mechanical 51 9} ALl al) cihamall cibonsdd

Title: Equipment

gggse Prerequisite Credit hrs. Lec C_Orr;tf(:t 8 b,
MPE716 3 2 2 0

Course Class Works Prac/Oral Final Exam Total Exam Time hr.
Grades 40 20 40 100 2

Course Content: 1ol (5 giaa
PUMPS and COMPRESSORS e gall g Cilaizaal)

Identify types of pumps and common applications in oil
and gas processing- pump selection chart- the
relationship between discharge and head- Calculate the
pump  power requirement-The  differences in
performance characteristics of centrifugal and positive
displacement pumps- cavitation- Define NPSHR and
NPSHA- the principle of operation of a single stage
centrifugal pump and identify the main pump
components- The system head curve and explain how it
affects pump selection- The principle of operation of
plunger pumps, common configurations and identify the
main pump components. Identify types of compressors
and common applications in oil and gas processing
facilities- Compressor selection chart can be used to

Ladall dallee 8 Aailil) ciliplail) 5 clacaall g 5l ayaas
Gl G Al - Al sl Llada -l
@ ClEDEAY) Al dilds it Gilbua -&@JYU
daa sl s 438 el ol claiadll oY1 (ailas
i 130 - NPSHA s NPSHR 32285 -3 Sill a1 3Y)
i sSa aa g Als el dalal 638 all 2kl daias
o 5 G 7 5y AL () i - Al Al
Gl claias Jadn o dddad) sl e

At ) Al Gl K aa ¢ AxSLEl) culy Kl
Aallae (38 ye 8 Al Ciliplail) g Lae | guall o) il s
g5 il leliall Hlad) halada aladin) - ) g Jadil)
Clea - haaally leliall 303 Al daelial)
el tﬁ)ﬁ'&)\ﬁﬁ)dﬁﬂﬁ-h@\ﬂ&&m
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select compressor type- the relationship between
compressor discharge and pressure- Calculate the
compressor power requirement- Estimate the compressor
discharge temperature- the principle of operation of a
centrifugal compressor and identify the main compressor
components- a centrifugal compressor performance
curve and identify and describe the surge line and
stonewall- the principle of operation of a reciprocating
compressor and identify the main compressor
components- the principle of operation of a rotary screw
compressor and identify the main compressor
components- drivers used for each compressor type-
GAS and STEAM TURBINES

Basic types of and list the major characteristics of each
turbine engine used as prime movers/drivers in oil and
gas applications, and describe the key mechanical
components- efficiency calculation and how other
parameters are used in selection and design, and the
factors affecting delivered power, and list key
performance criteria- the types of fuels used in turbine
engines with adv. and limitations of each fuel type and
the techniques used to reduce NOx and SOx emissions
and how fuel quality effects performance/emissions- the
various parameters that affect the performance of gas
turbines, the controls dealing with transient conditions,
the various turbine emission control methods, and the
typical operating modes/control strategies. performance
criteria for and describe the factors of steam turbine
drivers that affect design and material selection of
mechanical components and power delivered to the user-
the design processes and applicable analytical tools for
the design of the mechanical components of steam
turbines and factors that impact the interface of steam
turbines/plant design- Describe methods and processes
that control steam turbine operations, the performance
curves and use define operating characteristics and the
typical operating and control strategies. Describe the
overall steam generation process including waste steam
use and recovery, the basic requirements for water used
in a boiler and feed water systems and outline
thermodynamic system losses.

Jag Lall ¢l g8 2ami 5 5 S pe 3k e lin Juani lasa -
iy S pall 2kl helia ol i - A )l
el JoadiTae - (5 ) laadl g saxill i Caia g
S E ¥ YR W ([ R WEN IRCHE P PRI PRPIX |
- dana ) Jae Laal) il K anany ) gall sl e Ll
Lelon g 9 IS Tariiinal) Juail el s

Sl g Sl il g8

oae J< At ) Gaibadll 3 s Al gl Y
Gl G ) IS ja / S jaeS adiiy (w55
- Ayl Al Gl KWl Caagy ¢ el dadl)
LY s A Cilaleal) alasiiol 4 5 5 SH il
3y s ¢ Andiall Al e i ) b gall 5 ¢ apanall
& Aeadiaal 0@l elal o L N el yulae
(e g 5 IS Adalall 2 il 5 adv g dain ) 5ill DS jadl)
Sl eyl (il deadiiuall gl g o @5 o) gl
e A B3 5 a5 Sl ST il
gl e i A Al ol —clilany) / elal)
Cos Bl Lgne Jala®i ) L sl ¢ S i) 8
¢ Aaisal cilipy gill clilagl & aSaill 3ok g ¢ 5 al
e saill Joall

el se Caags e laY) e aSaill cibadl il / ailu
praalll e i Al A la) il sl S e
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& e DAl Al A dplaal) (a5 And saill oSl
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s s colpall 42 Aalail 5 LR b daddiosall olyall
(oAl (Saaliall alail) jiluad Ay jall Lo shadl)

References:
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e Forsthoffer's Rotating Equipment Handbooks: Fundamentals of Rotating Equipment (World
Pumps), William E. Forsthoffer, Elsevier Science, 2006.
e Fundamentals of Rotating Machinery Diagnostics, 2003, By Donald E. Bently with Charles T.

Hatch. Edited by Bob Grissom.

¢ Rotating Equipment: Maintenance and Troubleshooting, James M. Watterson, 2019.
Dynamics of Rotating Machines, Michael I. Friswell, John E. T. Penny, Seamus D. Garvey, Arthur

W. ,Lees, Cambridge University Press, 2015.

%otlljer:se Hydrogen Inter\n/aelh(ilccl)en;bustlon Engine a5 yuagll RNl 3} ia Y} A 5o
gggse Prerequisite Credit hrs. oc. C_?_Tjttéa hrs. Y
MPE626 3 2 2 0

Course Class Works Prac/Oral Final Exam Total Exam Time hr.
Grades 40 20 40 100 3

Course Content: soohall (g giaa

Intorduction on hydrogen comobustion - Combustive
Properties of Hydrogen -Comparison of hydrogen with
other  fuels-Hydrogen  Safety  Issues-Limitations
Associated with Hydrogen Engine Applications-
Hydrogen Internal Combustion Engines Fuel Induction
Techniques -Hydrogen use in diesel engines -Hydrogen
use in spark ignition engines -Performance parameters

A8y AEe - el @lyal pallad dedia
e Ubad - gAY 2l gl G goud
e Cliphy dhial ol - s
B iay) Al jaal a8l Jlaal bt - oopa g ned)
ClS jan (A s ouedl aladial - Cpa g juedl Jalll
Jadyl Gl jae 4 ceasougd) aladaul - Joal
(S R G b P P VI, AP S A I

and Emission -Knock - Backfire - Pre-ignition and 7 i

Solutions -Hydrogen Gas Mixtures engines bila S jae - lall g Gasall JLaidV) - ouSall gl
O s ouell e

References: 0) yall

e Boretti, A. (2020). Hydrogen internal combustion engines to 2030. International Journal of Hydrogen

Energy, 45(43), 23692-23703.

e Shinde, B. J., & Karunamurthy, K. (2022). Recent progress in hydrogen fuelled internal combustion
engine (H2ICE)-A comprehensive outlook. Materials Today: Proceedings, 51, 1568-1579.

%c;lljer:se Fuel Cells and Hydrogen Technology O soued a5l iS55 0 8 51 LA

ggggfe Prerequisite Credit hrs. oc. C?Tjttimt hrs. Y
MPEG627 3 2 2 0

Course Class Works Prac/Oral Final Exam Total Exam Time hr.
Grades 40 20 40 100 3

Course Content: o8l (o giaa

Hydrogen energy system - Sustainable and clean energy
- hydrogen production - Turning the universe into
hydrogen - Cross-cutting opportunities offered by

) 5 - Al Al ol LI i 5 gl AL LSS
ALl a8l - o 50 (A0S da st - a5 2]
Aldall o35 - 285 g uedl LA i A
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hydrogen and fuel cells - Energy storage and utilization
in transport - industry and buildings. Hydrogen storage
and distribution - Handling hydrogen - Pressure storage
- Liquid storage - Metal hydride solid storage. Fuel Cells
- Conversion of hydrogen to energy. Fuel Cells for
Automotive Applications. Hydrogen Fuel Cells for Road
Vehicles. Design of Hydrogen Fuel Cell Systems for
Road Vehicles. Hydrogen technology development:
Actions and milestones - Data assessment and model
development - Technology development .

AT Cpasonel) e Jaladll oAy ygis Caa sl
B3 0538 J il )33 - i sadl (535 - Laruall
Al ) s g ouedl dagnd - 285 LD alall aedd)
LA s Sl e Adlall il ) ga ASaall (3l
LS el G 5 o2d) 2585 LAl ) il 5 8 1)
LS el Gan g ouedl 2585 LA dabail apaai 3kl
pliaall 5 Dl paY) Cnm s suel) L sl 935 5 ol (3l

L ol Sl y gl o G.ﬁw‘ )ﬁ#}&\i\.ﬂ,ﬂ\h\gﬁ_

References:

10 el

e Revankar, S. T., & Majumdar, P. (2014). Fuel cells: principles, design, and analysis. CRC press.
e Hoogers, G. (Ed.). (2002). Fuel cell technology handbook. CRC press.
e Corbo, P., Migliardini, F., & Veneri, O. (2011). Hydrogen fuel cells for road vehicles. Springer Science

& Business Media.

%otlljer:se Environment and Energy Aatal) g 45l

gggse Prerequisite Credit hrs. oc. C_?_Tjttéa hrs. Y
MPEG628 3 2 2 0

Course Class Works Prac/Oral Final Exam Total Exam Time hr.
Grades 40 20 40 100 3

Course Content: soodall g giaa

Energy and the environment - Global energy use and
supply including a section on coal reserves -
Thermodynamic principles of energy conversion -
Electrical energy generation - transmissions and storage
- Fossil-fueled power plants - Nuclear-fueled power
plants - Renewable energy - Transportation -
Environmental effects of fossil fuel use - Global warning
- which includes sections on greenhouse gas emissions
and controlling CO2 emissions - and Concluding
remarks.

Gl 8 Ly Lglalaa) 5 Apallall A8l aladiul ¢l o A3l
ol 4l jadl 1Salinal) foalaatandl) cililalial (e and
Cilanatliy ja0 s Leliiy duil 4ol AUl ad giedalal)
ALl Cllaaat sy saal) 085l Jexs Al AL o
VI lal satsarntie dilat s g sill 2585l Jaad Al
Gy - alle pdaits ysial) 3@l AlaaiunY A
GOl Glia¥) @l jle clitedl ge Wbl ey
a5 5080 sl G clilen) (& aSadll

Agaisl)

References:

el el

e Fay,J. A, & Golomb, D. S. (2002). Energy and the Environment.

e Klugmann-Radziemska, E. (2014). Environmental impacts of renewable energy technologies. In Int
Conf Environ Sci Technol. IPCBEE, Singapore (pp. 104-109).

e Wolfson, R. (2011). Energy, environment, and climate. WW Norton & Company.

Course

Title: Advanced Combustion measurements

aadiidl (31 yiaY) ciluld

Prerequisite H Credit hrs.

Contact hrs.
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gggse Lec. Tut. Lab.
MPEG629 3 2 2 0
Course Class Works Prac/Oral Final Exam Total Exam Time hr.
Grades 40 20 40 100 3
Course Content: ‘ ‘ 8l (o giaa
Introduction to  Combustion  Measurements - | Glue ) - (bl clbudal - Gl sl clalal danie

Measurement Fundamentals - Gas Sampling and
Analysis- Combustion Temperature Measurement -

Velocity and Flow Measurements - Particle
Characterization - Emission Measurements -
Combustion  Diagnostics -Advanced Combustion

Measurements - Flame imaging techniques - Data
Acquisition and Analysis -  Case Studies and
Applications - Future Trends and Research Challenges

Gl - BV 5 s Aa Gl - Lellads S
Gllan¥) Gl - Glawad) Capa ¢ - 381 g de yul)
G - dadilall (31 i) il - ) aY) e -

Gaadl Cilaad s claladV) Jaiioal) - cliydail) o Al

References:

10 el

o Eckbreth, A. C. (2022). Laser diagnostics for combustion temperature and species. CRC press.

o Kohse-Hoinghaus, K., Barlow, R. S., Aldén, M., & Wolfrum, J. (2005). Combustion at the focus: laser
diagnostics and control. Proceedings of the Combustion Institute, 30(1), 89-123.

e Chigier, N. (1991). Combustion measurements. CRC Press.

%otlljer:se Combustion Modeling SliaY) llee 4ala

gggse Prerequisite Credit hrs. oc. C_(I)_r;tf(:t i Y
MPE721 3 2 2 0

Course Class Works Prac/Oral Final Exam Total Exam Time hr.
Grades 40 20 40 100 3

Course Content: soodall (g giaa
Introduction to Combustion Modeling - Adead Ay Al Kaawall - @) yiaY) dadad e dedia

Thermodynamics of combustion process - The Navier-
Stokes Equations - Types of Combustion Models -
Direct-Numerical simulation (DNS) - Reynolds-Average
Navier-Stokes equation (RANS) - transport phenomena -
chemical kinetics - reaction mechanisms - modeling of
laminar flames - modeling of turbulent flames - Species
Transport and Mixing -  Solid Fuel Combustion
Modeling - Modeling tools - Computational Fluid
Dynamics (CFD).

gl g1l - Navier-Stokes <i¥ales - G 5iaY)
Aslas - (DNS) 5_pbbaall paaall 3lSaall 5 - 31 Y]
- Reynolds-Average Navier-Stokes (RANS)
dada - Jelil iyl | Al A8 el Jaill el ok
Vs i 4 hiad) el dada alliall gl
S dadall el gl - cliall 3 g8 6l (3 jial Aada - Ll

(CFD) 4l 2) sall lSialinn

References:

:&UA.“

e Raman, V., & Hassanaly, M. (2019). Emerging trends in numerical simulations of combustion systems.
Proceedings of the Combustion Institute, 37(2), 2073-2089.
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e Echekki, T., & Mastorakos, E. (Eds.). (2010). Turbulent combustion modeling: Advances, new trends

and perspectives.

e Sabelnikov, V., & Fureby, C. (2013). LES combustion modeling for high Re flames using a multi-phase

analogy. Combustion and Flame, 160(1), 83-96.

%otlljer:se Thermoacoustic 4l all il suall

gggge Prerequisite Credit hrs. Lec C_?_Ttéc'[ U] b,
MPE722 3 2 2 0

Course Class Works Prac/Oral Final Exam Total Exam Time hr.
Grades 40 20 40 100 3

Course Content: 1o aall (g giaa
Modeling & Control in Combustion Systems: | 4, all il geall 13l yia Y dalai) & pSaill 5 Aalalll

Thermoacoustics - General Background - Gas Turbine
Technology - Combustion (Stoichiometry - Chemical
equilibrium - Chemical Kkinetics - Heterogeneous
mixtures - Emissions) - GT Combustor Burner
technology - Thermoacoustic governing equations -
Combustion noise and instability - Transfer matrix
approach (Burner Transfer Matrix - Flame Transfer
Matrix - Heat release fluctuations - Fuel concentration
feedback - Flow instability feedback - and Entropy
waves feedback) - Damping techniques (Passive Control
and Active Control) -  Thermoacoustic numerical
simulation.

Lagdsi€s - dlall clipall e ddle ddls -
- okl Bl GlAY) - Akl cli s
s Lalad) - Aell A€ 5l - el ¢l
i il Gaoal) La sl i€ - (i) - Audlasal)
Gl el ga - 4 ) jall ASlad) cValedll - 4 5\l
8 gall J8 48 ghina ) Jaill A8 hima mgd - ) 8] a2
GldaaSa - 3 padl 33 colilsi - gl Ja3 48 sima -
CUaae - Gaall i il aae Glaadle - 3@l 58 53
ASaill 5 bl oSanll) anedsl) g - (L g8V Gls ga

A peall 4 ) slSla) - (Ladal)

References:

:&U—d’

e Juniper, M. P., & Sujith, R. I. (2018). Sensitivity and nonlinearity of thermoacoustic oscillations. Annual

Review of Fluid Mechanics, 50, 661-689.

e Tominaga, A. (1995). Thermodynamic aspects of thermoacoustic theory. Cryogenics, 35(7), 427-440.
¢ Babaei, H., & Siddiqui, K. (2008). Design and optimization of thermoacoustic devices. Energy

Conversion and Management, 49(12), 3585-3598.

Course

Title: Chemical kinetics A jall bl

ggg:e Prerequisite Credit hrs. Lec C_?_Ttéa Il b,
MPE723 3 2 2 0

Course Class Works Prac/Oral Final Exam Total Exam Time hr.
Grades 40 20 40 100 3

Course Content: 18l (5 giaa

Introduction to Chemical Kinetics - Chemical Reaction
and Kinetic Quantities - The reaction components -

g"_alzmﬁ\} b_\\:m:\ﬂ\ ds:\sﬂ\-fus)aj\ c«L\A;\SM‘_g:*sz.A
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Speed of reaction - Temperature and Rate - reaction
mechanisms and elementary steps - Kinetic properties of
elementary reactions - Kkinetic data acquisition - the
Kinetics of the Chain Reactions - Reaction Kinetics in
Complex Systems - Catalysis and Catalyzed Reactions -
Kinetics in Environmental Chemistry.

A ¥ @ ghadll g Jetal i - Jeladll Jana g5 ) jall
Sle Jpaall - AlGY cdlelall 4K jall Gal &l -
S Ha - Al edlel@l) 48 ja - A jall il
5 aall el g - jasatll g Aadasl) - sadaal) cSle )

Al el (84S -

References: pl
e Wright, M. R. (2005). Introduction to chemical kinetics. John Wiley & Sons.

e House, J. E. (2007). Principles of chemical kinetics. Academic press.

e Brezonik, P. (2018). Chemical kinetics and process dynamics in aquatic systems. Routledge.

C_ourse Special course 1 1- =& e

Title:

gggse Prerequisite Credit hrs. Lec. C_?_Tjtt?a e b,
MPE724 3 2 2 0

Course Class Works Prac/Oral Final Exam Total Exam Time hr.
Grades 40 20 40 100 3

Course Content: 18l (6 giaa

This course content will be specified by the course
instructor 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 instructor should specify it before the

Ly el (e pde JB e el 138 (5 ime 2aaT ol
dba gl (3 saall ilallaia g A8UAY dakail 8 ypaadl olasD
Ol il a8 o il wipes ¢ lld ) ABLaYly A5l
Sl s Alls (B Ll 2 o Gl SR
s e J laaad Geonl e cony danld el

registration stage.

References: 0) yall
[}

C_ourse Special course 2 2- Jad ) ¥a

Title:

gggerie Prerequisite Credit hrs. oc. C_?_?Jttéa U] b,
MPE725 3 2 2 0

Course Class Works Prac/Oral Final Exam Total Exam Time hr.
Grades 40 20 40 100 3

Course Content: 18l (5 giaa

This course content will be specified by the course
instructor according to new trend in energy systems and
national and international market requirements. In
addition, the student capabilities and pre-studied courses

Ly ) Rall Gy J e Rl 138 (5 gina 230al ol
dgb gl (3 guall cilillaia g A8ULY Aakail 8 ypaadl olasD
GOl cl a8 il g ¢ @lld ) ALYl A sal)
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will be considered. In case of needed prerequisites

s je i st Qo) ey Al il

courses, the instructor should specify it before the sl

registration stage.

References: 10 yall

[

Course Th_ermojeconomi_c analy_s!s o_f o o . )

Title: Refrigeration and air conditioning o) sel) ani g il adail g ) jallogalaidy) Jalasl)
systems

gggse Prerequisite Credit hrs. ec. C_?_Tjtt?a 1l b,

MPE730 3 2 1 0

Course Class Works Prac/Oral Final Exam Total Exam Time hr.

Grades 40 20 40 100 3

Course Content: soohall (g giaa

Comparing Present and Future Costs - Life Cycle Cost -
Economic Evaluation Criteria - Complications of the
Decision Process - Cost Estimation - Thermo-economic
analysis of vapour compression refrigeration system -
Thermo-economic analysis of heat pump system -
Thermo-economic analysis of Gas refrigeration system -
Thermo-economic analysis of Vapour absorption system
- Thermo-economic analysis of Multi stages systems -
Thermo-economic analysis of desiccant evaporative air
conditioning system

Sl 550 RS - Ak, Al S & e
© A AT e il - ol asdl) ulas
311 AU 5 )l (galaaBY) - GRSy
Al ) al) (galaBY) - a) bl
oSS allail (gl jaldl (gabaB@Y) Jaladl) - Jal jall 320a5

Caiad) sl ol el

References:

:&U—d’

o Kalla, S. K. (2022). Thermo-economic analysis of refrigeration system. Infotech Publishers.
e Saidur, R. and Newaz, A. K. M. (2022). Thermo-economic analysis of energy efficient buildings.

Elsevier.
e Dincer, I. and Rosen, M. A. (2013). Exergy: Energy, environment and sustainable development.
Elsevier.
C_ourse Modern Trends in air conditioning o1l (a5 ankail b &psall cialasy)
Title: systems ’ 5
Course . . Contact hrs.
Code: Prerequisite Credit hrs. Lec. Tut Lab.
MPE731 3 2 1 0
Course Class Works Prac/Oral Final Exam Total Exam Time hr.
Grades 40 20 40 100 3
Course Content: 18l (5 giaa

Introduction to HVAC (Heating, Ventilation, and Air
Conditioning) systems - Overview of radiant heating and

Jale 3 lai - ol sell CanSi g Ay seill o il Aadaiy dania
Nl agh - eladyl a,dlly dual) LaglaSs e
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cooling technology - Understanding the benefits and
drawbacks of radiant heating and cooling systems -
Introduction to district heating and cooling systems - Key
components and design considerations for district
heating and cooling systems - Overview of infrared
radiant heating technology - Understanding the
differences between infrared radiant heating and
traditional heating systems - Introduction to variable
refrigerant flow (VRF) technology - Key components

Talaly dadia - dueladY) il y bl dadatl g
<l lie ) s A I b Sl - alalidl a5 Al
dale bk - ghbiall 3 oyl g Al Akl apensl
Gl agh - o) yeall Cand AaiYL AN La 1 0S5 e
- Ao ladl) sl Adail g o) peall Caad AadYU ANl o
il Kall - (VRF) el 2y ) Jilas (3805 4583] Ao
Lalail 45 )lie - VRF dakasY apaaill &l jliic ] 5 4 )
OAY) ol sell CanSiy 4 5l 5 Al il ae VRF

and design considerations for VRF systems - 3l
Comparison of VRF systems with other HVAC

technologies.

References: pl

e Fraas, A. P. (2016). HVAC Systems and Equipment. Wiley, Hoboken, NJ.
e ASHRAE (2015). HVAC Systems and Components for Energy Efficiency. ASHRAE, Atlanta, GA.
e Schonfeld, N. J. and Fitzgerald, R. C. (2021). Air Conditioning and Refrigeration Systems Design, 7th

Edition. McGraw-Hill Education.

Course Modeling and Simulation of
Title: Refrigeration and air conditioning o) sel) CauSs gy alad Aadad ¢ 3lSLas
’ systems
Course .. . Contact hrs.
Code: Prerequisite Credit hrs. Lec Tut ab.
MPE732 3 2 1 0
Course Class Works Prac/Oral Final Exam Total Exam Time hr.
Grades 40 20 40 100 3
Course Content: 1o aall (g giaa

Detailed study of vapor compression refrigeration
system, its modeling and simulation - Comprehensive
analysis of heat pump system modeling and simulation -
In-depth understanding of Gas refrigeration system and
its modeling and simulation - Detailed study of Vapor
absorption system modeling and simulation -
Comprehensive analysis of the modeling and simulation
of Multi stages systems - Detailed study of the desiccant
evaporative air conditioning system and its modeling and
simulation

Aiaday Al daray ull Kl dluadi Al
e 5 4 ) pal) cilacaal dUail Jald Jlas - 4lSlaa g
A3lSlae g Aadai g ladl & 8 AUl (Gantia agd - A3lSlaa
-l aliaial Al sSlaa 5 Aadal dliadi 4l 5o -
2305 Cpecati Al dadail) ey dadal Jald Jalas
Cainall (5 _ppiil) Cayil Uail dluads A 53 - Jalal

AlSlaa g Aiadal g

References:

eSB!

e Arora, C. P. and Bajpai, R. S. (2020). Modeling and Simulation of Refrigeration and Air Conditioning

Systems. McGraw-Hill, New York.

e Singh, R. and Fraas, A. P. (2021). Modeling and Simulation of Refrigeration and Air Conditioning

Systems. Wiley, Hoboken, NJ.

e .3Wang, S. C, S. K. Gupta, and R. K. Shah. Modeling and Simulation of Refrigeration and Air

Conditioning Systems. Hoboken, NJ: Wiley, 2023.
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Cotrse | 0 S Mo ROTIOSIN | )l s 55,0 A 3 0 353
gggge Prerequisite Credit hrs. Lec C_?_Tté(:t hrs. b,
MPE733 3 2 1 0

Course Class Works Prac/Oral Final Exam Total Exam Time hr.
Grades 40 20 40 100 3

Course Content: 1ooaall (g giaa

Integrated building design. - Passive solar design. -
Daylighting design. - Natural ventilation. - Building
envelope. - Windows and glazing systems. - Insulation. -
Energy modeling. - Criteria for selecting appropriate
cooling system for a application - package units, ductless
split, central chiller systems. - Impact of CFC compounds
on ozone depletion and adopting environment friendly
refrigerants - Principles of cooling tower operation and
importance of cooling water treatment. - Selection
criteria for hydronic system including chilled water &
condenser water pumps, variable speed pumping, chilled
water distribution schemes, piping and heat recovery.

M_M\M\M\_JA&M\M
- oinal) Lana - Ak &y gl - Agegall L) Aokl
Dalae - AU Aades - Jall - zla s 380 el
Glas g - ua&\ é:\.dnﬁﬂ uliall _\.U,\ﬂ\ eu_;.s oAy
Sl se Ll - Al il Aaily ¢ dane
S PR TRCTT) (R LN PSSP PPN
obe dallas darl 5 2 5l &y Jsedii (gole - Al dipria
Al (Al Gonell plall LA ulae -3l
c&cﬂ\ﬁ\@'aﬂcw\}dﬂ\¢w\&&m
3 )l Balaiaal 5 can¥) ¢ 53 yaall slaall &y 58 ildalada

References:

al )

e ASHRAE (2023). Energy Conservation in HVAC Systems. ASHRAE, Atlanta, GA.
e Stoecker, W. F. and Jones, J. W. (2022). Energy Efficiency in HVAC Systems: Principles and Practices.

Wiley, Hoboken, NJ.

e Fraas, A. P. (2021). Energy Efficiency in Buildings: HVAC Systems. Wiley, Hoboken, NJ.

%otlljer:se Ventilation And Indoor Air Quality 3l o) sell B3 g 5 4 sl

gggse Prerequisite Credit hrs. Lec. C_orr;tf(:t hrs. Lab.
MPE734 3 2 1 0

Course Class Works Prac/Oral Final Exam Total Exam Time hr.
Grades 40 20 40 100 3

Course Content: o8l (o giaa

Overview of air pollutants and contaminants - Health
effects of indoor air quality - Comfort factors affected by
indoor air quality - Methods for controlling indoor air
quality - Carbon dioxide as a tool in ventilation rate
control - Different types of mechanical ventilation

Tonaall HEY) -l glal g o) sell il sla e Adle 5 las
Lo g 3l A8 alse - RNl o) el A gl
- a1 61 sl 83 g b aSaill (3 yla - JJalall 61 gl
Al ) 53l - A 5l Jane (A Sl 3101S () 5 yS) 2]
ekl claladinl g o) ol - LSSl 45l Aokl (e

o) 5l 83 sa i o) gell 48T ) LA - Akl
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systems - Types and uses of exhaust systems - Air
filtration options for improved air quality.
References: pl

e ASHRAE (2023). Ventilation and Indoor Air Quality in Buildings. ASHRAE, Atlanta, GA.
e Miller, P. L. (2022). Ventilation and Indoor Air Quality. Wiley, Hoboken, NJ.
e Awbi, H. B. (2021). Ventilation and Indoor Air Quality Engineering. Springer, London.

%otlljer:se Industrial R/A(;r:]talllga;l]:)gnatmd Smoke el 151 Ay il 4 gl ALl parcal
gggse Prerequisite Credit hrs. ec. C_?_Tjttéa Il Y
MPE735 3 2 1 0

Course Class Works Prac/Oral Final Exam Total Exam Time hr.
Grades 40 20 40 100 3

Course Content: soohall (g giaa

The principles of heat dissipation and their applications
in HVAC systems - The causes of moisture accumulation
and its impact on indoor air quality - The concept of
displacement ventilation and its benefits for cooling and
improving air quality - The basics of zone pressure
control for maintaining a comfortable and healthy indoor
environment - Strategies for controlling air pollutants
and gases in different settings - The practical applications
of these concepts in different HVAC systems and
buildings.

A5l 5 Al Auail 3 Ltk s 550 5all s (ool
W Ll 5 A sha 1) o153 ol - (HVAC) o) sl i
Lol 58 g dga) 51 Ay 56l o sge - 20l 6] sell 335 o
i b aSadll clualal - o) sed) 33 ga pni il
- dmay dag e AlAh day e Llasdl dshiddl
Gl (8 < 3Ll g o) sed) il sla 8 aSasl) Cilia) yiu)
s dadail & anliall s2ed dlead) cilipdail) - Adlial)

Aalidall o) gell (oS g 4y gl 5 d2dil)

References:

al )

e ASHRAE (2023). Industrial Ventilation: A Manual of Recommended Practice. ASHRAE, Atlanta, GA.
o NFPA (2019). NFPA 92: Standard for Smoke Management Systems in Malls, Atria, and Large Areas.

NFPA, Quincy, MA.

e Thorne, D. V. (2022). Industrial Ventilation: Design Guidebook. Wiley, Hoboken, NJ.

%c;lljer:se Sustainability and Green Building sl padll Sl g dalainyl

gggerie Prerequisite Credit hrs. oc. C_c:_r;ttz?lct hrs. Y
MPE736 3 2 1 0

Course Class Works Prac/Oral Final Exam Total Exam Time hr.
Grades 40 20 40 100 3

Course Content: 18l (5 giaa

Overview of sustainability in the context of the built
environment - Key concepts and principles of green
building - Evolution of the LEED rating system - Energy
consumption trends in buildings and strategies for

asliall - Agiall Al (Sl 3 Aalain¥) o Aale 5 ks
Cagiaail) ol ) gl - ¢l juadd) laall 4l gsalall
Shdl 8 Al Dl GWSILEED -
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reducing energy use - Water use and conservation in
buildings, including low-flow fixtures and greywater
systems - Indoor air quality and considerations for
promoting occupant health and comfort - Emerging
trends and technologies in sustainable building design
and construction

Tl 5 oluall aladind - ABLRY i) Q& Slag) il
Gl Aimidie e ) Gl L Ley o bl L Lle
e i) s a0 ol sed) 53 s - Agabe )N elpall dakail
sl Ll s clalasy) - 4lels dal 5 daa 3 3

el i) el ol g aparai b

References:

pl

e ASHRAE (2023). Sustainability and Green Building: Design, Strategies, and Performance. ASHRAE,

Atlanta, GA.

o Kibert, C. J. (2022). Sustainable Construction: Green Building Design and Delivery. Wiley, Hoboken, NJ.
e Allen, E. and Sherratt, T. M. (2020). Sustainable Engineering: Principles and Practice. Routledge,

London.
o Special course 2 2- A e
Title:
Course .. . Contact hrs.
Code: Prerequisite Credit hrs. Lec Tut b,
MPE737 3 2 1 0
Course Class Works Prac/Oral Final Exam Total Exam Time hr.
Grades 40 20 40 100 3
Course Content: o aall (5 giaa

This course content will be specified by the course
instructor 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 instructor should specify it before the

by il (sde I (e el 138 (5 sine 210a3 s
Al ol (5 gud) ilallaia g 28U Aadail 8 ppaad) olaiU
Sl 58 laill s ¢ elld ) ALl A5l
Q\J)SAJPJ:\J\A‘;L@:\“\JJ&ML;\S\ C'_l\‘)‘)g.d\j
s je i st Qo) Lo Gy Al il

o sl
registration stage.
References: 10 el
[ ]
Cloulrs Special course 3 3-p=ad e
Title:
ggggfe Prerequisite Credit hrs. Lec. C?Tjttimt e b,
MPE738 3 2 1 0
Course Class Works Prac/Oral Final Exam Total Exam Time hr.
Grades 40 20 40 100 3
Course Content: o8l (o giaa

This course content will be specified by the course
instructor according to new trend in energy systems and
national and international market requirements. In
addition, the student capabilities and pre-studied courses

b5 ) el (e sde U8 e k) 138 (5 sine a3
Ak i) 3 pud) illlaie g 33U Aadail 3 sl olasl
U 8 il we ¢ @l ) ELYL A sl
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will be considered. In case of needed prerequisites
courses, the instructor should specify it before the

S 33ms A 3 L3 G U1 Sad
Aa je d8 Laaaas Gl o caag daulal clillie

registration stage. el
References: 10 el
[ ]

Course Numerical optimization in Engineering Leianiedl 8 ensmdl ol

Title: and Sciences eoblls Buiell (B sl 0

Course .. . Contact hrs.

Code: Prerequisite Credit hrs. Lec. Tut Y
MPE641 3 2 2 0

Course Class Works Prac/Oral Final Exam Total Exam Time hr.
Grades 40 20 40 100 2

Course Content: 108 g sina

Introduction to optimization — Classical optimization
techniques - Fundamentals of  Unconstrained
Optimization - Line Search Methods- Conjugate
Gradient Methods- Nonlinear Least-Squares Problems-—
Linear programming -Simplex method — Nonlinear
Programming - Linear Programming: Interior-Point
Methods - Quadratic Programming — Surrogate model

Cilrabal - AN Creeal) CHLE - i) ) dadia
oAl ok - hall Gl 35k - 2kl e (el
Aol - sl e (5 jhaall g sl JSUe - ) sl
Rl - Bl e el - Aasuad) 4y yLal) - dadl
- Al Asd)l - AR Lalal) bl cAdaall

a3 sl

References:

:&U—d’

¢ Singiresu S. Rao, Engineering optimization theory and practice, 5th Ed., 2020
o Jorge Nocedal, Stephen J. Wright, Numerical optimization, 2nd Ed., 2006

C_ourse Advanced Compujtational Fluid Al Lglonl) ) sl S salin

Title: Dynamics § T

gggse Prerequisite Credit hrs. oc. C_orr;tf(:t i Y
MPE642 3 2 2 0

Course Class Works Prac/Oral Final Exam Total Exam Time hr.
Grades 40 20 40 100 2

Course Content: o8l (o giaa

Classification of PDEs, Boundary and initial conditions ,
Taylor series , Finite difference method , Discretization
schemes , Computational error and solution accuracy ,
Convergence criterion , Stability conditions
Consistency , Solution examples of PDEs in fluid
dynamics and heat transfer. Applications using the
commercial software (Ansys, SU2, OpenFoam, Python-
CFD-Heat transfer, etc) .

Mesh topology.

daall Lyl ddy el dloalall aValeall Caiad
Goal) 45 yh - Ll Alde Jaglealal) caValaall 43 N1
Y aleal dalalail) aYalaal) -Js gad Glilee -3 jasall
L b ¢ ol jlaa ¢ Jall A8y leal)l Uadlle 3y e
43 ad) laladl) caleal Jal dlial- g8l al) )yl
sl el 53,51 ) Jli) ¢

(Ansys, SU2, & all 5 o alall aally  ldplas
OpenFoam, Python-CFD-Heat transfer, etc) Mesh
topology.
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References:

| el

e Hirsch, C., “Numerical Computation of Internal and External Flows”, 2007
e Anderson, J.D. , “Computational Fluid Dynamics”, 2010
e Tenehill, J.C., Pletcher, R.H., “Computational Fluid Dynamics and Heat Transfer”

R e e e e
gggge Prerequisite Credit hrs. Lec C_?_Tté.mt il b,
MPE643 3 2 2 0

Course Class Works Prac/Oral Final Exam Total Exam Time hr.
Grades 40 20 40 100 2

Course Content: 1o aall (5 giaa

Laser Applications for Measurements of Fluid Flow
Velocity. Measurements of Flow Velocity with Hot Wire
Anemometer, Data Acquisition Systems, High Speed
Cameras. Renewable Energy Measurements.

Gl ) sall (o o Ao o Ll 8 ) alll il
Claladinl Aalull dludl 3 5ealy adl sl (o de
VT bl 3 3ea (el LAY aaand & YT caudall
Al 8 derdieadl luldl de ull A58 ) )

JBaaaiall

References:

10 el

e Handbook of Measurements: Benchmarks for Systems Accuracy and Precision, by Adedeji B. Badiru
(Editor), LeeAnn Racz (Editor), Publisher : CRC Press; 1st edition (November 3, 2015).
e Advanced Temperature Measurement and Control, Second Edition 2nd Edition, by Gregory K. McMillan

(Author, Editor), Publisher :
e Advanced Uses Of Measurement: For Class 9 Part-1,

International Society of Automation; 2nd edition (October 1, 2010).

2021, by Pratap Kumar (Author).

%c;lljer:se Fire Fighting Systems Gl all plala) Aalaf

gggse Prerequisite Credit hrs. oc. C_?_Tjtt?a hrs. Y
MPE644 3 2 2 0

Course Class Works Prac/Oral Final Exam Total Exam Time hr.
Grades 40 20 40 100 2

Course Content: 18l (5 giaa

What is the fire — What is the firefighting 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 units systems —
Wet-pipe sprinkler system — Hydraulic calculations

Gl iS¢ 5 all dadla dalail o L3 all s la
dagie elll HLEH)y AlesSl Cllaall Spalind ga 55
e Bl padl Ol g el ey (3 jall Aaliadll ol sall
SIS Al el 3 3eal) e 3all gl
pranal (3 )all dadle deliall 85 o jaall il a) gall
2y Al clial gl Gy all dAadlSe il sl

lanht A jladl)

References:

el el
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e Spadafora, R.R., “Fire Protection Equipment and Systems (Brady Fire)”, 1st Edition, Pearson, 2014.
e Gagnon R.M., Design of Special Hazard and Fire Alarm Systems”, 2nd Edition, Thomoson Delmar

Learning, 2007.

Course Title: Pipe Networks and Reservoirs led ginee s canlil K0S

. . Contact hrs.
Course Code: Prerequisite Credit hrs. Lec. Tut Y
MPE645 3 2 2 0
Course Class Works Prac/Oral Final Exam Total Exam Time hr.
Grades 40 20 40 100 2
Course Content: 18l 6 giaa

Symbols for Pipelines and Fittings, Incompressible Flow
in Pressure Conduits, Pipeline System Analysis and
Design, Pipe Fittings, Pipe Industry and Technology, an
Introduction to Transfer of Solids in Piping, Pipeline
Insulation. Laying and Protection, Economics of
Pipelines and Costing, Water Hammer in Pipelines,
Methods of Water Hammer Protection, Computer
Programming Aids. Measurements and Telemetry,
Standard Specifications. Networks of plumbing and
drainage.

el (M ol 5 i) o glad cladacal s ) ga
Lsha aseais Jidad ) A Lkl wil sall
(Yl Ela s i) deliva Lia o o5 cunliy)
Golall ol el 8 daliall o) sl & (e dadie
1 glad cilobial lgiben Jil 5 5 can¥) Jaa ccanliS
Al gia dleal) el glall 5kl el
Lbsha cluld bl a4 G xSy calall
Copeall 5 ASLd) e Al @l) il 5 ) ey

References:

eSB!

e Prabhata K. Swamee, Ashok K. Sharma, Design of Water Supply Pipe Networks, John Wiley & Sons,

2008.

e Ashok K. Sharma, Donald Begbie, Ted Gardner, Rainwater Tank Systems for Urban Water Supply, IWA

Publishing, 2015.

e Water Supply, Alan C. Twort, Don D. Ratnayaka, Malcolm J. Brandt, Butterworth-Heinemann, Apr 30,

2000 - Science.

Course Research Skills Sl & Jlen

gggse Prerequisite Credit hrs. Lec. C_c;r;tf(:t hrs. Lab.
MPEG646 3 2 2 0

Course Class Works Prac/Oral Final Exam Total Exam Time hr.
Grades 40 20 40 100 2

Course Content: 18l (5 giaa

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

3l Gaal 3yl el Ganll (5ale s lanluY dadia
S Adaliadll 3kl — Ailaa ¥ s 4l Cinll (3 ke —
ialdll CJ\:\.J\ - QU\,&X\ d.\S;:\u:; )_._\)Gﬂ\ Hﬁi—&:&j

AL alall Ganll e g pia o) ya) — (oadall Caandly
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References:

10 el

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

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

%otlljer:se Technical Writing ddl) 4 L)

gggse Prerequisite Credit hrs. oc. C_T_:tt?a hrs. Y
MPEG647 3 2 2 0

Course Class Works Prac/Oral Final Exam Total Exam Time hr.
Grades 40 20 40 100 2

Course Content: soohall (g giaa

Research techniques. The basic principles of writing:
including (topic statement , writing paragraphs,
chronological description, and parallelism). Writing
Process, and study the organization of report: including
(Data graphic presentation, report format, page design,
and report contents). Reports types and structure.
Scientific paper structure. Scientific thesis structure.

k) Jadis AN (ool lpulas) sl Sl 550
Gl g Jiladll | e 3 Coa gl) 588l US e gaa gall
i 2yl i Al 50 0L dglee (Sl Ji5 3
’M\M,ﬁﬂ\&’ﬁ‘)w\ﬁmﬁﬂubﬁ)
Sla¥) IS el 5 ol gl (Lol il gina

Aalel Qs Sl (S0 lel

References:

al )

e Trevor M. Young, Technical writing A-Z: a commonsense guide to engineering reports and theses,

2009, ASME Press.

e 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

%otlljer:se Special course 1 1- g=ala ) e

gggse Prerequisite Credit hrs. Lec C_Orr;tf(:t I b,
MPEG648 3 2 2 0

Course Class Works Prac/Oral Final Exam Total Exam Time hr.
Grades 40 20 40 100 2

Course Content: 18l (5 giaa

This course content will be specified by the course
instructor 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 instructor should specify it before the
registration stage.

Gyl ode i e el 138 (5 gime a3 s
i gl) (5 paall clillie  ABUD) Aokl 3 ayaall olasdl
Ul il a8 & il waa ¢ lld ) AdLaYl A sl
Gl e 2pns Alla Ll o Ga ) el
Aa je d8 Laaass el ooy daulal clillie

ol
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References: 10 el
C_ourse Special course 2 2- pad e
Title:
Course . . Contact hrs.
Code: Prerequisite Credit hrs. Lec Tut b,
MPE649 3 2 2 0
Course Class Works Prac/Oral Final Exam Total Exam Time hr.
Grades 40 20 40 100 2
Course Content: 1o aall (g giaa

This course content will be specified by the course
instructor 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 instructor should specify it before the

Ly o8all ude B (e el 138 (5 gine aaat Qi
Al ol (5 guad) il g 28U Aadail 8 ypaad) ol
Ul 58 b laill sdau ¢ elld ) Alall A5l
Q\J)MJP}M\A@@\JJ&M&“Q\J}AM}
s je i st Guoad) o Gany Al il

o el
registration stage.
References: 10 el
[ ]
%otlljer:se Turbulence Modeling Gl huaY) dal
gggse Prerequisite Credit hrs. Lec C_Orr;tf(:t I b,
MPE740 3 2 2 0
Course Class Works Prac/Oral Final Exam Total Exam Time hr.
Grades 40 20 40 100 2
Course Content: 1o aall (g giaa

Introduction to turbulence — Energy spectrum -
Boussinesq — Equations for Kinetic energy - One
equation models — Two equations turbulence model —
Low Reynolds number turbulence model -Reynolds
stress models -Large Eddy Simulation — Direct
Numerical Simulation

Y alre - (Basinw g0 - AUl Canla - il Hlaca) e dadia
CS}A—BA;\}MJMQ\JL@Y\GSJA}_:KT.\SJ;J\:;\BM\
‘}J]}.'\..g_) (.\3_) ;.l‘_)k.a.'a\ CJ}A.: - Oflalea g\)k.ﬁa‘}f\
- BaS Al g3 BlSlae - a6y ) Alga ) mlad - (addiall

B pilie daad ) 3Slaa

References:

al el

e Pope, S.,B., Turbulent Flows, 2000.

e Fox, R.O., Computational Models for Turbulent Reacting Flow, 2003.

Course

Title: CFD Practical Approach

Aol a8 sal) (S salisal dulac ke
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gggge Prerequisite Credit hrs. Lec C_?_Ttéc'[ U ab.
MPE741 3 2 2 0
Course Class Works Prac/Oral Final Exam Total Exam Time hr.
Grades 40 20 40 100 2
Course Content: 18l (o giaa

Introduction to CFD, Overview of the CFD Process,
setting up Domain. Convergence, Mesh Independence
Study and Validation. Setting up Physics, Material
properties, Boundary Conditions, Solving, Discrete

phase modeling.  Postprocessing.  Finite Volume
Solvers, Under-relaxation  Factors, Initialization
methods, Convergence, Accelerating Convergence.

Sources of Error in simulations. Turbulence, Turbulent
flow structure, Turbulence Model Selection, Turbulent
Boundary Layer Profiles , Wall Modeling Strategies,
Guidelines for Inlet Turbulence Conditions. Advanced
Topics

e o ddle 5 ki ¢ dgluall &) sall Kl daxia
Ay e ulEll Jlaall slae ) ¢ dglualdl 20 gall Saalin
A gall (ailiad ¢ Glalac Y Leie gaaill o ARl At
Aalledd)l Aliasidll s yalldadai e Jall caganll g ydi¢
ela i) Jal se ¢ 2 sanall anall 48y Hlay Jglall Aol
@)uﬁsgjuﬂ\ ‘3\733‘339\2“?.__\3\ glac) é)k‘é&ud‘
Janh ¢ @l Y Sl & Wil jlas oo lal
adle ¢l yha¥l gl LAl ¢ laiaall (38l
¢ slaadl dada Gladdl yial ¢ 4 jlaiaall dgaal) A

fadiie ganal 3o Jaall Gl el oyl ulalis

References:

eSB!

e Tu,J, Yeoh, G. H., &Liu, C., Computational fluid dynamics: a practical approach. Butterworth-

Heinemann, 2018

e Versteeg, An Introduction to Computational Fluid Dynamics The Finite Volume Method, 2nd edition,

Pearson Education, 2007

o Ferziger, J. H., Peric, M., & Street, R. L., Computational methods for fluid dynamics (Vol. 3, pp. 196-

200). Berlin: springer. 2002.

%c;lljer:se Advanced Compressible Flow Dynamics daniial) lea iU JHal) ailal) Saalin
gggse Prerequisite Credit hrs. oc. C_?_Tjtt?a hrs. Y
MPE742 3 2 2 0

Course Class Works Prac/Oral Final Exam Total Exam Time hr.
Grades 40 20 40 100 2

Course Content: 18l (5 giaa

Introduction - The equations of steady one-dimensional
compressible fluid flow - Some fundamental aspects of
compressible flow with and without heat transfer and
friction- Applications of isentropic and normal shock
waves in aerodynamics - Variable area flow - multi-
dimensional compressible flow - Aircraft and Rocket
propulsion - Miscellaneous problems in compressible
flow

Lleadld Q) el i) gl Yalee - Aadia
Qi il LluY) il sadl ey - 2l sl
il - SNSEAY) 5 5l _al) JE (s g Jalicaidl
il 6 a5 sl (32 5 el il all
eblai) 3801 - 5 piall colalisd) 8 8l - 30 gl
JSLia - o) sealls il b gdall el 2aeie

LabaaiSl i) 8l b de i

References:

el el
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e Yahya, S.M., Fundametals of Compressible Flow with Aircraft and Rocket Propulsion. New Age

International Publisher, New Delhi, 2006.

e Oosthuzen, P.H., Carscallen, W.E., Introduction to comprssible fluid flow, 2nd Ed. 2014
e Zucker, R., Biblarz, O., Fundamentals of gas dynamics, 2nd Ed. 2002

%otlljer_se Aerodynamics and Hydrodynamics Alal) Saliall 5 400 sell Saaliall

gggge Prerequisite Credit hrs. Lec C_?_Tté(:t hrs. Y
MPE743 3 2 2 0

Course Class Works Prac/Oral Final Exam Total Exam Time hr.
Grades 40 20 40 100 2

Course Content: 1Al (g gina
Airfoils and Wings, Other Different Airplane | s AY) <l Sl G sall daialy dubuway) (,Lu;‘y\
Components,  Aerofoil Characteristics. Force | ¢ 8l Jiiad ¢ o) anall (ailiad ¢ yilall 2dlaY)

Representation, Lift, Drag and Lift/Drag Ratio, Pitching
Moment, Aerofoil Balance and Stability, The Aerofoil

53155 cm sl ne cagin Al all 3585 il 558

Dimensions, The Aspect Ratio and Plan Form 1 Ll I 5, L)
Influences. i
References: 10 el

e Anderson, J.D., Fundamentals of Aerodynamics 5th Edition, 2010
e Houghton, E.L., Carpenter, P.W., Valentine, D.T., Aerodynamics for Engineering Students, Sixth

Edition, 2013,

e Rathakrishnan, E., Theoretical Aerodynamics, August 2013

%otlljer:se Theory of Turbulent Flow okl gl yull 4yl

gggse Prerequisite Credit hrs. oc. C_?_Tjtt?a I Y
MPE744 3 2 2 0

Course Class Works Prac/Oral Final Exam Total Exam Time hr.
Grades 40 20 40 100 2

Course Content: 18l (5 giaa

Introduction to turbulence —Governing equation -
Transient to turbulence -shear flow turbulence —
Homogeneous turbulence — Isotropic turbulence —
Kolmogorov theory - Mean flow equation — Free shear
flows -scales of turbulent motion — wall-flow

T RN es 5kl Al - ol haaY) 3 dedke
Gl - Gulaidl Gl ) - Gaill i ol )
- Jawgiall 5axl) Aloas - Cag s sl o Ay lai o ol gl
aall 3835 - 2 slaadl 38 all Galie - 3 jall Gl ciliy

References:

eSB!

e Pope, S.,B., Turbulent Flows, 2000
e Lesieur, M., Turbulence in Fluids, 2008
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%otllJer_se Multiphase Flow Dkl 2asia (33
Course . . Contact hrs.
Code: Prerequisite Credit hrs. Lec. Tut Lab.
MPE745 3 2 2 0
Course Class Works Prac/Oral Final Exam Total Exam Time hr.
Grades 40 20 40 100 2
Course Content: 18l 6 giaa

Introduction — Properties of dispersed phase flows — Size
distribution — Particle fluid interaction — Particle particle

~anall w5 - ciida) ) shll N ailad - deda
S ey el - o) Jolis - il aibe Jolis

interaction —Atomization and droplets- Gas-liquid Gawadll Gkl - Aol 45 ) g dadall) - JiL

interaction- Numerical modeling and method -

Experimental methods

References: pl

e Crowe, C.T., Schwarzkopf J.D., Sommerfeld, M., Tsuji, Y., Multiphase Flows with Droplets and
Particles, 2nd Ed., 2012

C_ourse Special course 1 1- =& e

Title:

gggse Prerequisite Credit hrs. Lec. C_T_Tjtt?a i ab.

MPE746 3 2 2 0

Course Class Works Prac/Oral Final Exam Total Exam Time hr.

Grades 40 20 40 100 2

Course Content: soodall (g giaa

This course content will be specified by the course
instructor 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 instructor should specify it before the

Ly ) Rl e J el 138 (5 gina 20a ol
dba gl (3 gaall ilallaia g A8UAY dakail 8 ypaadl olacD
Ol il a8 o il wipes ¢ el ) ABLaYly A5
Sl s Alls (B Ll 2 o Gl SR
s e J laaad Goonl e cony danld el

registration stage.
References: 22 yall
[ ]
Cloulirs Special course 2 2- pald ) se
Title:
Course . . Contact hrs.
Code: Prerequisite Credit hrs. ec. Tut Lab.
MPE747 3 2 2 0
Class Works | Prac/Oral Final Exam Total Exam Time hr.
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SRl 40 20 40 100 2
Grades
Course Content: 18l (5 giaa

This course content will be specified by the course
instructor 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 instructor should specify it before the

Ly )Rl Gy J e Rl 138 (5 gine 20a ol
il gl (5 gl ey B8 Aaladf b apanll slaiSl
O 3 b Al wtan ¢ U3 Y LY Aol
S e 3sms Al b g3 Ga U1 il
Aa je d8 Laaaas Gl o caag daulal clillie

o daandtl)
registration stage.
References: 0 el
[}
%otllJer:se Issues in global warming @Al lia¥) s el 8 Ll
gggse Prerequisite Credit hrs. Lec. C_?_Ttéa hrs. Lab.
MPEG658 3 2 2 0
Course Class Works Prac/Oral Final Exam Total Exam Time hr.
Grades 40 20 40 100 2
Course Content: 1ooaall (g giaa

This course presents a comprehensive overview of the
greenhouse gas/global warming issue, its relationship to
other atmospheric environmental problems, and policy

clinY Glle e Alld Ade 5ol jad) 1 a0
JSLEAll LgBe 5 ool yall Guliia) dpad / 5 ) all
Glo Auludl @l jld g ¢ gsall G 5 AN Al

options at the local to international scale. s s aall (5 gl

References: 0) yall

e Suruchi Singh, Pardeep Singh, S. Rangabhashiyam, K.K. Srivastava, Global Climate Change, 2021,
Elsevier Inc.

C_ourse Power electronics for renewable energy sanaiall ALY alad ZLY il 4 <)

Title: Sources v ’

Course .. . Contact hrs.

Code: Prerequisite Credit hrs. Lec Tut Y

MPEG659 3 2 2 0

Course Class Works Prac/Oral Final Exam Total Exam Time hr.

Grades 40 20 40 100 2

Course Content: o8l (o giaa

Forward converters, half bridge converters, full bridge
converters. Push-Pull converters, Switched-Mode Power
Supply (SMPS). Multi-Level Inverters (MLI). Space
Vector Modulation (SVM). Resonance Pulse Inverter,
class E resonant inverter and rectifier. Z-Source

o O saa ¢ Chial OY s c%u\.ai Y g
4xie daad (MLI) Sl sivall 323010 &Y y2a (SMPS)
Ol Jara s pSle ()l (s Sle (SVM) sbiadll
c‘;'g_..d\ dgmj.\&\ sulas jaadl o7 G e E AN (e
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Converters. Interconnection standards, Type of interface,
static synchronous generators, Power quality issues,
control of active power and voltage regulation, current
control mode vs. voltage control mode, Wind power
interface and photo voltaic interface topologies.

33 JSLia ¢ Al 3.44\‘)145\ Al gall ¢ Agal gl g5
pas ¢ 2eall (-;:\L.UJA.LJ.\]\ FHIAY ‘55?5;.\3\ ¢ adlhal)
Bl g s ¢ 2gal 8 oSatl iy (ke Al oSl

Al ) geall dgal 5 L sl gala 5 2 )

References:

pl

e Haitham Abu-Rub, Mariusz Malinowski, Kamal Al-Haddad, Power Electronics for Renewable Energy
Systems, Transportation and Industrial Applications, 1st edition, 2014, John Wiley & Sons, Ltd,

%otllJer:se Computaﬂonz:ﬂrsg;@ods in energy AL o sle i sl (3,1l

gggse Prerequisite Credit hrs. Loc. C_?_Tjttéa il Y
MPE750 3 2 2 0

Course Class Works Prac/Oral Final Exam Total Exam Time hr.
Grades 40 20 40 100 2

Course Content: soohall g giaa

Basic Equations - Basic Equations in Integral Forms -
Differential Analysis of Fluid Motion- Boundary
Conditions for Flow Field - Basic Modes and Transport
Rate Equation - Thermal |Initial and Boundary
Conditions - Conservation of Mass Species and Mass
Concentration Equation - Approximations and Errors -
Numerical Solution of Systems of Equations such as
(Gauss-Jordon Elimination Method - Error Equations
and Iterative Refinement — etc. ) - Numerical Integration
- Newton - Cotes Integration Formulas- The Trapezoidal
Rule - Simpson's Integration Formula

JEY) 4 Al aValadd) & aaalll aYaladl
Lyl o gl A8l Lealil) Jiladll - ALelSadl)
Jane Adlaa s ) g lia sV - 8l Jaad 20 gaal)
g5 Jada - o ganll g A0V A ) jall Jag il - Jal)
A 5 55 Alolaa g 418

Jia O¥aleall dadail g2l Jall - elaa¥) 5 by il
Jiall s Uadll i¥ales Gauss-Jordon - <ads 4dy yha(
)& - s S

4 sacld -l oS JalSS jna - (g - (gaaad) Jalsill
O e JalSE dapa - Cojaiall

References:

al )

e Pradip Majumdar, Computational Methods for Heat and Mass Transfer, 1st Edition, 2006, CRC Press.

e B. Sunden, C. A. Brebbia, D. Poljak, Advanced Computational Methods and Experiments in Heat
Transfer XI1 (Wit Transactions on Engineering Sciences) 1st Edition, 2012, WIT Press

e Kang LiYusheng XueShumei CuiQun Niuzhile YangPatrick Luk, Advanced Computational Methods in
Energy, Power, Electric Vehicles, and Their Integration, 1st edition, 2017, Springer.

C_our_se optimum control JiaY) aSal)

Title:

gggse Prerequisite Credit hrs. Lec. Cg_ztf(:t e b,
MPEG37 3 2 2 0

Course Class Works Prac/Oral Final Exam Total Exam Time hr.
Grades 40 20 40 100 2

Course Content: o8l (5 giaa
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the formulation of optimization problems as
mathematical problems, characterizing solutions using
necessary and/or sufficient optimality conditions and
modern numerical methods and software for solving the
problems. Both finite dimensional problems which
involve a vector of variables, including linear and

Chpa iy ¢ Apaly) COSLS () JSUe delua
AN i/ 5 Ayl el Jag 80 alasinly Jlal
JSlie DI Jad Apaall dpaaell el 5 ol
Gl d Lo ¢l il i cpacati ) 33 sasall alasy)
Al Sl O g ¢ Adaddl e 5 dgdadl] daa )
Sl JSUie lld 8 Lay ¢ il gl puaial) ) oS5 Ca

nonlinear programming_, and infinitg din_wensiqnal eyl
problems where the variables are functions, including '
optimal control problems

References: a2l el
e Jashir Arora, Introduction to Optimum Design, 3rd Edition, 2011, Academic Press

e Yogesh Jaluria, Design and Optimization of Thermal Systems, 3rd Edition, 2020, CRC Press

%otlljer:se Solar Thermal Energy Design Al 4y ) jal) A aranas

gggse Prerequisite Credit hrs. oc. C_?_Tjttéa hrs. Y
MPE751 3 2 2 0

Course Class Works Prac/Oral Final Exam Total Exam Time hr.
Grades 40 20 40 100 2

Course Content: 1A g gl

Characteristics of solar radiation and solar collectors.
Collector efficiency evaluation and prediction of long
term performance. System modelling, energy storage;

¢ alaill dadai ol dysh elaWL sasll 5 aanall 50U
Aall g eaY) Aadaiy isneSl lSlas ¢ AEUall oy a8

computer simulation and modelling of performance and ALy
economic worth.
References: 0) yall

e John A. Duffie, William A. Beckman, Solar Engineering of Thermal Processes, 4th Edition, 2013, John

Wiley & Sons, Ltd

Course Computational Fluid Dynamics for Satautall Ll Agasal a3) pall cilgalips

Title: Renewable Energy . T

ggggfe Prerequisite Credit hrs. Lec. Cizttimt hrs. Lab.
MPE752 3 2 2 0

Course Class Works Prac/Oral Final Exam Total Exam Time hr.
Grades 40 20 40 100 2

Course Content: 108l (5 giaa

Introduction to CFD & thermo-fluids: Introduction to the
physics of thermo-fluids. Governing equations
(continuity,  momentum, energy and  species
conservation) and state of the art Computational Fluid

cl 3 8 Aedie iyl sl Jilsulls CFD o8 et
¢ A ainYl) AaSlall e¥alad) A el Jil s
ClLSalipy Caaal 5 (g1 591 e Llaall g 48Ul 5 ¢ a3l
e Lo gall 5 4,00 2l g ellh Ly A sudad) JB) sl
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Dynamics including grid generation
performance computing.

Requirements for accurate analysis and validation for
multi scale problems. Introduction to Turbulence &
practical applications of  Turbulence  Models:
Introduction to Turbulence and turbulent flows. Offshore
renewable energy problems (flow around wind, tidal
turbines, solar constructions) employing the software
package.

and high

JSLaal) daa (o 3aaill 5 3l Judaill cilillia 1oyl
Llead) Cilinbatl) s Ul jhaaY) ddedie | unlial) 3aseie
iy G ylaaY) b dedie sl jlaaY) ol
Jsa aal) 4y pall saaaid) A8l (Sl &y jlanadl)
g:‘j\ (W\ a\d..i.'\}!\ ¢ J_}.;j‘j Aal) QL\._)_U)S ¢ CL’«)“

References:

eSB!

e Paul G. Tucker , Advanced Computational Fluid And Aerodynamics, 1st Edition, 2016, Cambridge

University Press

?%Jer:se Water-Energy-Food Nexus e)aad) g A8l 5 elal) (48Dl

ggg?e Prerequisite Credit hrs. ec C_?_Ttéa hrs. Ty
MPE753 3 2 2 0

Course Class Works Prac/Oral Final Exam Total Exam Time hr.
Grades 40 20 40 100 2

Course Content: 1ooaall (g giaa

Understanding the Nexus, Operationalizing the Nexus,
Contributions to the global debate on water-energy-food
nexus, Examples of the nexus approach in practice from
different regions of the world, Integration for whom?
Learning from the past, Perspectives on the future of the
nexus agenda

Lfdbd\ oiladd) & Clealua ddayl Hll Jamat (A8al) aed
G@_’} A_A‘; :\l\.n\ s;\lﬁd\j RELL.SU sLall O 43 all d_,;
llad) (pe Aalide 3llia (e dulend) T ladl) (3 a3
Jitoa Jgm i Clea s ¢ oumlall (po alall €0l Ll

Lo jidl Jae Y1 Jsaa

References:

al )

e P. Abdul Salam, Sangam Shrestha, Vishnu Prasad Pandey, Anil Kumar Anal, Water-Energy-Food
Nexus: Principles and Practices, 2017, John Wiley & Sons, Ltd
e Jeremy Allouche, Carl Middleton, Dipak Gyawali, The Water—Food—Energy Nexus: Power, Politics, and

Justice, 1st edition, 2019, Routledge

C_ourse Nanotechnology in Alternate Energy FRUECINER TP

Title: Systems s

gggerie Prerequisite Credit hrs. Lec. C?Tjttimt s b,
MPE754 3 2 2 0

Course Class Works Prac/Oral Final Exam Total Exam Time hr.
Grades 40 20 40 100 2

Course Content: o8l (o giaa

The unique surface properties and the ability to surface
engineer nanocrystalline structures in devices renders

C_L.....‘Y\Lm &L'&JJSJ\}B%)SM C.L.ud\ ua:\\.;a;du.l
L sl o ) 0l 8 3 L il 5 51l S
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nanocrystalline materials to be ideal candidates for use in
structural materials, corrosion coatings, and catalysts in
energy conversion devices such as electrolysers, energy
storage media and fuel cells. These new devices are
poised to have major impacts on power generation
utilities, the automotive sector, and society at large. The
differences in observed electrochemical behavior
between amorphous, nanocrystalline and polycrystalline
solid materials will be discussed in terms of their surface
structure and surface cheMPRtry. A group design project
competition, sponsored by the Ontario Centre of
Excellence in Energy, allows students from various

£Ddall 5 Aled) o sall 8 aladin U Al Aadi e ()5S
Jladll Jie a8Uall Jy g 3 5eal A <l jaaall JSUdl
il (ye 358 LA 5 ALl (59 585 Tl 5 5 i 5
Gile o 8 S ol sl 3 3eaY1 s2ed 05K ¢
Al atin JSS aainall 5 @l ) g Uad g 28U A 8
3 gall 2 g yall a5 5SS slud) 8 culadiaay)
Baseie Alally Jliey Sollly 55kl e 4l
e haudl shaS 5 mhdl 4 Cia (e YL S
‘}Sf LM.G‘):I gﬂ\ 3 ‘;GLAAM e:\maﬂ\ &}‘).‘Im:‘\.mbu
Claadill Calidg (pa dall ¢ A8l 8 jaaill g il
) Jolall @y 8 Ley #)8) delual e deall

disciplines to work together to formulate a proposal Lo Adial Al g Aabai@yl
including technical, economic, and environmental

solutions to a problem.

References: a2 el

e Ling Zang, Energy Efficiency and Renewable Energy Through Nanotechnology (Green Energy and

Technology) 2011th Edition, Springer.

e Wagar Ahmed, Matthew Booth, Ehsan Nourafkan, Emerging Nanotechnologies for Renewable Energy,

1st edition, 2021, Elsevier.

%otllJer:se Power System Optimization Al aUas o

gggse Prerequisite Credit hrs. Lec. C_orr;tf(:t i Lab.
MPE755 3 2 2 0

Course Class Works Prac/Oral Final Exam Total Exam Time hr.
Grades 40 20 40 100 2

Course Content: 1o aall (g giaa

the application of LCA on energy systems and its
relevance. Methodologies, boundary issues, data bases
and applications. industrial case studies - quantifying
externalities associated with different electricity
generation technologies.

Glld 8 Ly ¢ Al aUas Glilee Cpaaat LS ColSEL)
¢ Al Al cpely ¢ Al o A Cle g sall
Ban gl al 3l g ¢ A8 3) gl g ¢ galiaBY) A

References: 0 )
e Arzu Sencan, Modeling and Optimization of Renewable Energy Systems, 2012, IntechOpen.

e Yogesh Jaluria, Design and Optimization of Thermal Systems, 3rd Edition, 2020, CRC Press

?ﬁfer_se Life Cycle Assessment sliall 3 ) 93 ol

Course . . Contact hrs.

Code: Prerequisite Credit hrs. ec. Tut Lab.
MPE756 3 2 2 0
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Course Class Works Prac/Oral

Final Exam Total Exam Time hr.

Grades 40 20

40 100 2

Course Content:

o8l (s giaa

the application of LCA on energy systems and its
relevance. Methodologies, boundary issues, data bases
and applications. industrial case studies - quantifying
externalities associated with different electricity
generation technologies.

Aul 0 i Wil &8l Aokl e | CA Gk
il y bl ael gy agaall Lloady cilagidll
Leliall Aall Gl DA e LCA Glaladiul
Ll Jalsall daas ) G 3 il i

AR ol Sl 355 iy dda

References:

10 el

¢ Nicholas Sakellariou, Life Cycle Assessment of Energy Systems: Closing the Ethical Loophole of Social

Sustainability 1st Edition, 2018, Wiley-Scrivener

%otlljer:se Operation gfeﬁéf/;:;gfepé)rﬁ% 5ystem and aaiall 28Ul 5 Ay 1 ALY s Jyats
gggse Prerequisite Credit hrs. Lec C_?_r;ttéct i b,
MPE757 3 2 2 0

Course Class Works Prac/Oral Final Exam Total Exam Time hr.
Grades 40 20 40 100 2

Course Content: 18l (g giaa

Power system operation: states and objectives. Standard
operational requirements of power systems. Operational
characteristics of conventional and renewable energy
sources: dispatchabaility, variability, intermittency...
etc. improvement of the operational characteristics of
renewable resources. Hydrogen as an energy storage and
energy carrier. Grid code requirements: connection
codes, and operation codes. Power system operation in
the presence of renewable energy resources. Optimal
power flow OPF. Optimal economic dispatch.
Interconnected operation of power system. Undervoltage
and underfrequency Load shedding. Unit commitment
constraints and solution methods. Power system security.
Power system state estimation. Control centers and
energy management systems.

Alpel) Glllaid) CalaaY) g sl AaUal Al s
AUl jalad dde il jailadl) dsUal) mmxj Lulal)
F el el ¢ QLESY) Baaaiall g dpalal)
cra sl 3aaatiall o) gall Al il (ailaddl s
Dsay ASedl 0 S cbllate AU J8U 5 48Ul o) 33.S
dsay b Al Al s Jalll se s ¢ Jlad)
Jle ) JiaY) daal) 3835 OPF saaadial) i)l jaleas
Jomd AUl Uil Jag) jiall Jusedidll JiaY) golaiy)
a5l 258 (mitiall agall 5 pmidial agall uld Jlaal)
Ak s s J8l ol el Jal) 3k 32a )

A8 5 )y dakil 5 aSail) 3S) ye 48U

References: 10 yall

¢ Mukhtar Ahmad, Operation and Control of Renewable Energy Systems, 1st edition, 2017, John Wiley &
Sons, Ltd,

C_ourse Modern Trends in new and renewable 5-saaniall y sl Al i Dia clalad

Title: energy-5

Course - . Contact hrs.

Code: Prerequisite Credit hrs. Lec. Tut b,
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MPE758 | 3 2 2 0
Course Class Works Prac/Oral Final Exam Total Exam Time hr.
Grades 40 20 40 100 2
Course Content: 18l (g giaa

This course content will be specified by the course
instructor 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 instructor should specify it before the

Ly il (ede JB (e el 138 (5 sime 210a3 s
Al ol (5 gudl ilallaia g 28U Aadail 8 apaad) olaiU
COUall il a8 b il S ¢ I ) dalayly 4
Q\)JMJPJMBGS@\)J&M&J\ C'_I\J)id\j
s je i s Gaod) oGy il il

Lo sl
registration stage.
References: 10 el
[ ]
C_ourse Modern Trends in new and renewable Gosaraiall 5 aanall HELY 8 Aa cilalad
Title: energy-6 7
ggg:e Prerequisite Credit hrs. Lec C_?_Ttéa Ul ab.
MPE759 3 2 2 0
Course Class Works Prac/Oral Final Exam Total Exam Time hr.
Grades 40 20 40 100 2
Course Content: 1o aall (g giaa

This course content will be specified by the course
instructor 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 instructor should specify it before the

by il (2 JB (e el 138 (5 sine 210a3 s
Al ol (5 gud) ilallaia g 28U dadail 8 apaad) olaiU
Ul 8 b lall s ¢ elld ) ALl A5l
Q\J)SAJPJM\AL;L@:\“\JJ&ML;\S\ C'_l\‘)‘)g.d\j

o daantl)
registration stage.
References: 10 el
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Mechanical Power Engineering Program: Professional Path

Mechanical power engineering is one of the important fields engineering because of the new trends due
to the environmental impacts of traditional sources. The Professional path deals with the following
research fields:

Water Desalination and Treatment,

Fluid Transport Technology,

Inspection, testing and Desing of Fire Fighting Systems,

Refrigeration and Air conditioning.

This program offers three postgraduate degrees, Professional diploma, Master of Science, and
Philosophy of Science in Mechanical Power Engineering. Detailed description of the three degrees
were introduced in the following sections. This program is designed to upgrade the scientific
competencies of the candidate engineer to a specialized level in different specialists: Water
Desalination and Treatment, Fluid Transport Technology, and Air Conditioning And Refrigeration.
This is accomplished by providing advanced applied courses in these fields to prepare students for the
professional work environment.

1.4 Professional Diploma Program in MPE fields
A iSsall (s 58 duutin cV¥laa (B (gl o slaal) geali z 4-1
This study aims to upgrade the scientific competences of the candidate engineer to specialized level in

Mechanical Power Engineering fields. This is accomplished by providing advanced applied courses in
this field to prepare students for the professional work environment.

1.4.1 Graduate Attributes of Professional Diploma Program in MPE fields

The graduate of the of Professional Diploma Program in mechanical power engineering (MPE) fields
should be able to:

1) Apply the acquired specialized knowledge in professional practice.

2) Define professional and design problems and introduce a suitable solution with certain
constrains.

3) Mastering professional skills and using appropriate technological supplies, including
computer-aided analysis, up-to-date specialized software packages, in proficient manner.

4) Make applicable decisions considering the available information.

5) Communicate and lead the team to work toward certain target professionally.

6) Exhibit awareness of role in community development and environmental preservation.

7) Employ the available resources efficiently.

8) Behave in a manner that reflects the commitment to integrity and credibility, experiencing
responsibility and accepting accountability.

9) Recognize the need to the self-development and participate in continuous learning.
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1.4.2 Learning Outcomes (Competencies) of Professional Diploma Program in
MPE fields
By the completion this Diploma, the graduate is expected to know and be able to fulfil the following

competencies:
1) An advanced understanding of the knowledge base in the mechanical power engineering

area.

2) Expanded skills and techniques applicable to their specialist area of engineering.

3) Well-developed problem-solving abilities in the mechanical engineering specialist area of
engineering, characterized by flexibility of approach.

4) Advanced competencies in engineering professional expertise and scholarship.

5) An advanced understanding of the international context and sensitivities of their specialist
area within engineering.

6) The ability to handle multiple demands on time, including self-directed project work.

7) A -respect for truth and intellectual integrity, and for the ethics of scholarship.

8) Communicate effectively in a variety of professional contexts.

9) Demonstrate effective management skills in project related mechanical power engineering

1.4.3 Construction of Professional Diploma Program in MPE fields

The candidate who successfully pass the admission exam with the required level should study 12 credit
hours (4 courses) of the compulsory courses shown in one of the following tables: Table 1-57 or Table
1-61. After successfully completing these courses, the main supervisor should select another 12 credit
hours courses from the available elective courses listed below in the following tables Table 1-58 or
Table 1-62. The selected courses should be related to the research area selected by the candidate.

Fluid Transportation Technology: Professional Diploma

Table 1-57: Compulsory courses for Professional Diploma Program in Fluid Transport

Technology
. B4 (5] <)
1 5|8l 8| | E
No. Code  |Pre-requisite Course Name 5 % % 3 o g E
gl eg|sol | -] s
5|0 | iT )
1 MPE570 Heat Exchangers 3 140)] 20 | 40 | 100] 2
2 MPE571 Applied Thermodynamics 31401 20 40 | 100 ] 2
3 MPE580 Pumps and Compressors 31401 20 40 | 100 | 2
4 MPE581 |Measurement and Control Devices 31401 20 40 100 2

Table 1-58: Elective courses for Professional Diploma Program in Fluid Transport Technology
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No. Code  [Pre-requisite Course Name = % % -§ 9 % E
o 7] < O ] ~ <
ol = | = x
&) (@) L L
1 MPE582 Pumping stations 3140 20 | 40 | 100 | 2
MPE583 Pipe Networks and Reservoirs 3140 20 40 | 1001 2
3 MPE584 Operation, Maintenance and Testing of 3 a0 | 20 20 | 100 ] 2
Pumps
4 MPE585 Val_ves, Operation, Selection & 3 | a0 | 20 20 | 100 2
IMaintenance
5 MPES588 Plumbing networks 3140 )] 20 | 40 | 100
6 MPE589 Special course 1 3 |140)] 20 | 40 | 100

Table 1-59: Courses Attributes Relationships for Professional Diploma Program in Fluid
Transport Technology

Graduate Attributes
No. Code Course Name
1 41516 8

1 | MPE570 [Heat Exchangers NE N

2 | MPE571 |Applied Thermodynamics N v

3 MPE580 [Pumps and Compressors N Y ~ ~
4 MPE581 |Measurement and Control Devices NE N

5 | MPE582 [Pumping stations v N

6 MPE583 [Pipe Networks and Reservoirs N N A N

7 MPE584 (F?peration, Maintenance and Testing of J J J

umps

8 MPE585 I\\//Izgi\ﬁz,n gnpseratlon, Selection & J J J v

9 MPE588 [Plumbing networks N N N Y
10 | MPE589 |[Special course 1
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Table 1-60: Courses Competencies Relationships for Professional Diploma Program in Fluid
Transport Technology

Learning Outcomes (competencies)

No. Code Course Name

MPE570 [Heat Exchangers N N

MPE571 |Applied Thermodynamics N N

MPES580 [Pumps and Compressors N ~ N

MPE581 [Measurement and Control Devices N N

MPES582 |Pumping stations N N NE

MPES583 |Pipe Networks and Reservoirs \ ~

~N (ool -

MPE584 |Operation, Maintenance and Testing of N N N
Pumps

MPES585 [Valves, Operation, Selection & N N
Maintenance

(o]

9 MPES588 |Plumbing networks \ \

10 | MPE589 [Special course 1

Inspection, testing and design of firefighting systems: Professional Diploma

Table 1-61: Compulsory courses for Professional Diploma Program in Inspection, testing and
Desing of Fire Fighting Systems

| x @ )
158,137 £

- I S —
No. | Code Hlic Course Name = % Q%8| o | & E
requisite Bl E&|sol el F | s
S|o|™ iT )
1 | mPES90 Fire Fighting Systems and Fire 3 laol 20 | 20 | 100! 2

Pumps

2 MPE591 Fire Alarm Systems 31401 20 40 1100 2
3 | MPE592 Fire Safety Principals 3 140 20 | 40 100 | 2
4 | MPE593 Life Safety Principals 3 ]140] 20 | 40 [ 100 | 2

Table 1-62: Elective courses for Professional Diploma Program in Inspection, testing and
Desing of Fire Fighting Systems
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No. | Code #liE Course Name = % Q8| o | £ E
requisite s|8lgol s | 1| &
ol = |x = x
O ©) LL L
5 | MPE594 Foam and Clean Agents Fire 3 40| 20 |40 |100] 2
Fighting Systems
6 | MPES9S II:|re Flghtlng Systems Testing and 3 laol 20 | 20 | 100! 2
nspection
MPE596 Special course 1 3 140 | 20 | 40 | 100
MPE597 Special course 2 3 140 ] 20 40 | 100

Table 1-63: Courses Attributes Relationships for Professional Diploma Program in Inspection,
testing and Desing of Fire Fighting Systems

Graduate Attributes
No. Code Course Name
2|3 516]|7]S8
1 | MPES90 |Fire Fighting Systems and Fire Pumps V v N
2 MPES91 |Fire Alarm Systems VW
3 MPES92 |Fire Safety Principals N v
4 | MPES93 |Life Safety Principals VW N
5 MPE594 g;)/gtr;\rg:d Clean Agents Fire Fighting N \
5 MPE595 rr:;ggtgijgamg Systems Testing and N N \
MPES96 |Special course 1
8 | MPES97 [Special course 2
Table 1-64: Courses Competencies Relationships for Professional Diploma Program in
Inspection, testing and Desing of Fire Fighting Systems
Learning Outcomes (Competencies)
No. Code Course Name
213|415 71 8
MPES90 |Fire Fighting Systems and Fire Pumps v v N
MPES91 |Fire Alarm Systems v N
MPES92 |Fire Safety Principals \
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MPE593

Life Safety Principals

MPE594

Foam and Clean Agents Fire Fighting

Systems

MPE595

Fire Fighting Systems Testing and

Inspection

MPE596

Special course 1

MPE597

Special course 2

1.5 Professional Master Program in MPE

ASilSual) (o gl dnid (B (gal) pialall el 5-1
This program aims to provide in-depth knowledge in the design, analysis, and operation of different
engineering systems in the mechanical power engineering field. After completing this program
candidate will be equipped with a mixture of complex knowledge and concepts across various
disciplines and will have a considerable advantage in seeking employment in research, development,
and technology companies with mechanical power engineering, as well as with research centers that
develop mechanical power engineering.

1.5.1 Graduate Attributes of Professional Master Program in MPE

The graduate of the of Professional Master Program in mechanical power engineering (MPE) should

be able to:

1) Define professional and design problems and introduce a suitable solution with certain
constrains.

2) Establish, evaluate, and manage appropriate drive systems for various mechanical power
engineering applications.

3) Adopting appropriate standards and codes for: design, construction, operation, inspection
and maintenance of mechanical power engineering systems.

4) Monitor the equipment used in the mechanical power engineering.

5) Planning and directing the development of mechanical power engineering systems.

6) Communicate and lead the team to work toward certain target professionally.

7) Employ the available resources efficiently.

8) Behave in a manner that reflects the commitment to integrity and credibility, experiencing
responsibility and accepting accountability.

9) Recognize the need to the self-development and participate in continuous learning.
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1.5.2 Learning Outcomes (Competencies) of Professional Master Program in
MPE

By the completion this Professional Master program, the graduate is expected to know and be able to
fulfil the following competencies:
1) An advanced understanding of the knowledge base in the mechanical power engineering
area.
2) Expanded skills and techniques applicable to their specialist area of engineering.
3) Advanced competencies in engineering professional expertise and scholarship.
4) A capacity to articulate their knowledge and understanding in oral and written
presentations.
5) The ability to handle multiple demands on time, including self-directed project work.
6) A respect for truth and intellectual integrity, and for the ethics of scholarship.
7) An appreciation of the ways in which modern knowledge equips the student to offer
leadership.
8) An understanding of the significance and value of their knowledge to the wider
community.
9) Demonstrate effective management skills in project related mechanical power engineering

1.5.3 Construction of Professional Master Program in MPE

The candidate who successfully pass the admission exam with the required level should study 12 credit
hours (4 courses) of the compulsory courses shown in one of the following tables: Table 1-65 or Table
1-69. After successfully completing these courses, the main supervisor should select another 12 credit
hours courses from the available elective courses listed below in on of the following table: Table 1-66
or Table 1-70. The selected courses should be related to the research area selected by the candidate.

Water desalination and Treatment: Professional Master

Table 1-65: Compulsory courses for Professional Master Program in MPE (Water Desalination
and Treatment Field)

. =% (<5} 5}
1 5|8, B £

T 51 S
No. Code  |Pre-requisite Course Name = % % 3 o % E
E=) @ | © O [ = <
el =2 1x £ X
O o= LL L
1 | MPE500 Advanced Heat Transfer 3 140 20 | 40 | 100 | 2
2 | MPES01 Advanced Thermodynamics 3 140 20 | 40 | 100 | 2
3 | MPE502 Applied Thermal Energy Systems 3 140 20 | 40 J 100 | 2
4 MPE503 \Water Desalination Systems 3 |140)] 20 | 40 100 ]| 2
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Table 1-66: Elective courses for Professional Master Program in MPE (Water Desalination and
Treatment Field)

. X (<5} ()
|1 5|8, B £
. T i s

No. Code  |Pre-requisite Course Name = % % ?_ﬂ o % E

Bl &|sol g F | s

= — o o= x

&) (@) LL L

1 MPEG00 Advanced Thermal Desalination 3 a0 | 20 20 | 100 2
Technology

2 MPE60L Advanced Membrane Desalination 3 a0 | 20 20 | 100 2
Technology

3 MPE602 \Water Treatment Engineering 3 140 20 | 40 | 100 ]| 2

4 MPEG603 \Water Quality 3 140 20 40 | 100 | 2

5 MPE604 Power And Desalination Co- 3 a0 | 20 20 | 100 2

Generation Plants
6 MPE605 Recent Trends In Desalination 3140 20 40 | 100 | 2

Table 1-67: Courses Attributes Relationships for Professional Master Program in MPE (Water
Desalination and Treatment Field)

Graduate Attributes
No. Code Course Name
urs 12]3la]s]s]7]8]o
1 MPES500 |Advanced Heat Transfer v v v
2 | MPE501 |Advanced Thermodynamics \ V \ V
3 | MPE502 |[Applied Thermal Energy Systems N A v V
4 | MPE503 |Water Desalination Systems v v v v
Advanced Thermal Desalination
5 | MPE600 Technology v |V V \
Advanced Membrane Desalination
6 | MPE601 Technology v V| V
MPEG02 [Water Treatment Engineering v v S IR,
8 | MPE603 |Water Quality \ \ Y R
9 MPEG04 Power And Desalination Co-Generation N N J |
Plants
10 | MPE605 |Recent Trends In Desalination \ \ \
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Table 1-68: Courses Competencies Relationships for Professional Master Program in MPE
(Water Desalination and Treatment Field)

Learning Outcomes (Competencies)
No. Code Course Name
. 1]2]3|a]s]e|[7]8]o
1 | MPE500 |Advanced Heat Transfer \ \ \
2 | MPES501 [Advanced Thermodynamics \ ! \ V
3 | MPE502 |Applied Thermal Energy Systems N N
4 MPE503 [|Water Desalination Systems v
5 MPEG00 Advanced Thermal Desalination J N
Technology
Advanced Membrane Desalination
L MPEGO1 Technology VN v
7 | MPE602 |Water Treatment Engineering v v v |
8 | MPE603 |water Quality v W \
9 MPE604 Power And Desalination Co-Generation N N
Plants
10 | MPEG05 |Recent Trends In Desalination N Y

Refrigeration and air conditioning: Professional Master

Table 1-69: Compulsory courses for Professional Master Program in MPE (Refrigeration and
Air Conditioning)

AEIENE IR

No. Code  [Pre-requisite Course Name E % % 3 ED = E
Sl E|EOl E| P | g

5|0 |2 iT i

1 MPE570 Heat Exchangers 3 140)] 20 | 40 | 100] 2
2 MPE571 Applied Thermodynamics 3140 20 40 | 100 ] 2
3 MPE580 Pumps and Compressors 3 40 20 40 1 1001 2
4 MPE581 |Measurement and Control Devices 3140 20 40 | 100 2
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Table 1-70: Elective courses for Professional Master Program in MPE (Refrigeration and Air
Conditioning)

X [<b] [<B]
1 5|8,| © £
- T A =
No. Code  |Pre-requisite Course Name = % % ?_ﬂ o % E
Bl &|sol g F | s
= — o o= x
&) (@) LL L
1 MPEG70 Air Distribution and Ventilation 3 1a ]l 20 | 20 | 100] 2
Systems
2 MPEG71 Central Air Conditioning Systems 3140 20 40 | 100 2
3 MPEG72 Cold and Hot Water Supply Systems 3140 20 | 40 | 100 2
4 MPE673 Heating and cooling equipment and 3 lal 20 | 20 | 100] 2
systems
MPEG674 Heating and Cooling Load Calculation
g and Energy Estimation Methods 31402040 (100} 2
MPEG75 Special course 1 3 140 20 40 | 100
7 MPEG76 Special course 2 3140 20 40 | 100
Table 1-71: Courses Attributes Relationships for Professional Master Program in MPE
(Refrigeration and Air Conditioning)
Graduate Attributes
No. Code Course Name
1 2 4 5 6 7 8
1 MPE570 [|Heat Exchangers N A + N
2 MPES571 |Applied Thermodynamics N N N
3 MPES580 |Pumps and Compressors N A N N
4 MPES581 [Measurement and Control Devices N Y N N
5 MPEG670 |Air Distribution and Ventilation Systems N A N N
6 MPE671 [Central Air Conditioning Systems N NN N
7 MPEG672 |Cold and Hot Water Supply Systems N N N A
MPE673 [Heating and cooling equipment and
. systems v v VN
9 MPEG674 |Heating and Cooling Load Calculation N N vl
and Energy Estimation Methods
10 MPEG75 [Special course 1
11 MPEG676 [Special course 2
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Table 1-72: Courses Competencies Relationships for Professional Master Program in MPE
(Refrigeration and Air Conditioning)

Learning Outcomes (Competencies)

=z
=

Code Course Name

MPES570 [Heat Exchangers N N \
MPE571 |Applied Thermodynamics
MPES580 [Pumps and Compressors ~ ~ ~ ~
MPE581 [Measurement and Control Devices N
MPEG670 |Air Distribution and Ventilation Systems N N
MPEG671 [Central Air Conditioning Systems N \
MPEG672 |Cold and Hot Water Supply Systems N N A

MPE673 [Heating and cooling equipment and N
systems

9 MPE674 |Heating and Cooling Load Calculation N N N
and Energy Estimation Methods

10 | MPE675 |[Special course 1
11 MPEG676 [Special course 2

O ([ N||o|jofdjjw|N]| -

1.6 Professional Doctor of Program in MPE

ASilSial) (g g8 Anrih (B duigal) 31 ) gisal) el o 6-1
This program aims to provide in-depth knowledge in the design, analysis, and operation of different
engineering systems in the mechanical power engineering field. After completing this program
candidate will be equipped with a mixture of complex knowledge and concepts across various
disciplines and will have a considerable advantage in seeking employment in research, development,
and technology companies with mechanical power engineering, as well as with research centers that
develop mechanical power engineering.

1.6.1 Graduate Attributes of Professional Doctor Program in MPE

The graduate of the Professional Doctor Program in mechanical power engineering (MPE) should be
able to:

1) Define professional and design problems and introduce a suitable solution with certain
constrains.

2) Establish, evaluate, and manage appropriate drive systems for various mechanical power
engineering applications.
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3) Adopting appropriate standards and codes for: design, construction, operation, inspection
and maintenance of mechanical power engineering systems.

4) Monitor the equipment used in the mechanical power engineering.

5) Planning and directing the development of mechanical power engineering systems.

6) Communicate and lead the team to work toward certain target professionally.

7) Employ the available resources efficiently.

8) Behave in a manner that reflects the commitment to integrity and credibility, experiencing
responsibility and accepting accountability.

9) Recognize the need to the self-development and participate in continuous learning.

1.6.2 Learning Outcomes (Competencis) of Professional Doctor Program in MPE

By the completion this Professional Doctor program, the graduate is expected to know and be able to
fulfil the following competencies:

1)

2)
3)

4)
5)

6)
7)

8)
9)

An advanced understanding of the knowledge base in the mechanical power engineering
area.

Expanded skills and techniques applicable to their specialist area of engineering.
Well-developed problem-solving abilities in the mechanical engineering specialist area of
engineering, characterized by flexibility of approach.

A capacity to articulate their knowledge and understanding in oral and written
presentations.

An advanced understanding of the international context and sensitivities of their specialist
area within engineering.

The ability to handle multiple demands on time, including self-directed project work.

An understanding of the significance and value of their knowledge to the wider
community.

The ability to engage in appropriate ways with issues in today's society.

Communicate effectively in a variety of professional contexts.

1.6.3 Construction of Professional Doctor Program in MPE

The candidate who successfully pass the admission exam with the required level should study 9 credit
hours (3 courses) of the elective courses shown in Table 1-73. After successfully completing these
courses, the main supervisor should select another 9 credit hours courses from the available elective
courses listed below in Table 1-74. The selected courses should be related to the research area selected
by the candidate.
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Refrigeration and air conditioning: Professional Doctor

Conditioning Field)

Table 1-73: Elective Courses for Professional Doctor in MPE (Refrigeration and Air

. = (<2} (<5}
1 5|8,| © S
- T 51 8| F
No. Code |Pre-requisite Course Name = % % -§ © g E
i) » | O < — <
ol =l K= X
O (@) LL L
1 MPEG77 Worlgl_ng !:|Uld in Refrigeration and air 3 la ]l 20 | 20 | 100] 2
conditioning systems
MPEG78 IModeling and Simulation of
2 Refrigeration and air conditioning 3 140 20 | 40 | 100 ]| 2
systems
3 MPEG679 E'r\l;a'?é/ Conservation Methods in 3 la ]l 20 | 20 | 100] 2
4 MPE770 Advanced Cooling Load Methods and 3 la ]l 20 | 20 | 100] 2
Energy Management
Table 1-74: Elective Courses for Professional Doctor in MPE (Refrigeration and Air
Conditioning Field)
» ll =N N Il - =
No. Code  |Pre-requisite Course Name = » |l S| = o c
2l Eg|lso|l | F | s
S| O™ i )
1 MPE771 Building Information Modeling 31401 20 40 | 100 ] 2
5 MPE772 Industrial Ventilation and Smoke 3 1al 20 | 20 | 100] 2
[Management
MPE773 Heating, Ventilating, and Air-
. Conditioning Control Systems 3 [40] 20 | 40 [100] 2
4 MPE774 Special course 1 401 20 | 40 | 100
5 MPE775 Special course 2 401 20 | 40 | 100

Table 1-75: Courses Attributes Relationships for Professional Doctor in MPE (Refrigeration

and Air Conditioning Field)

Graduate Attributes

No. Code Course Name
112]13]|]4]65 819
MPEG677 |Working Fluid in Refrigeration and air
conditioning systems
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2 MPE678 [Modeling and Simulation of Refrigeration N N
and air conditioning systems
3 MPEG679 |Energy Conservation Methods in HVAC \ \/ N
4 MPE770 |Advanced Cooling Load Methods and NI N
Energy Management
5 MPE771 [Building Information Modeling N A N
MPE772 |Industrial Ventilation and Smoke
€ Management v VN v
7 MPE773 [Heating, Ventilating, and Air- N N
Conditioning Control Systems
MPE774 [Special course 1
9 MPE775 [Special course 2

Table 1-76: Courses Competencies Relationships for Professional Doctor in MPE
(Refrigeration and Air Conditioning Field)

No.

Code

Course Name

Learning Outcomes (Competencies)

MPEG77

\Working Fluid in Refrigeration and air
conditioning systems

MPEG78

Modeling and Simulation of Refrigeration
and air conditioning systems

MPEG79

Energy Conservation Methods in HVAC

MPE770

Advanced Cooling Load Methods and
Energy Management

MPE771

|Building Information Modeling

o (o B [ N

MPET772

Industrial Ventilation and Smoke
Management

~l

MPE773

|Heating, Ventilating, and Air-
Conditioning Control Systems

MPE774

Special course 1

MPE775

Special course 2

1.6.4 Courses content of Professional degrees path in MPE

Course
Title:

Heat Exchangers

Prerequisite H Credit hrs.

Contact hrs.
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gggse Lec. Tut. Lab.
MPE570 3 2 2 0
Course Class Works Prac/Oral Final Exam Total Exam Time hr.
Grades 40 20 40 100 2
Course Content: 18l (6 giaa

Classification of Heat Exchangers Overall Heat 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.

Bl all Junl dalas — 4 all OValudl Cayial
AYalall — aVabidl (5 ) sl e:uuaﬂ\ Gob — Jlall
Al el L] S 5 A el
— Al eVl A 5 aread e Al @la) j2

Ayl el aalua) dlya

References:

10 el

e Thulukkanam, K., “Heat Exchanger Design Handbook (Mechanical Engineering)”, 2nd Edition, CRC

Press, 2013.

e Kakag. S., Liu, H., Anchasa Pramuanjaroenkij, “Heat Exchangers: Selection, Rating and Thermal

Design”, 3rd Edition, CRC Press, 2012.

%otlljer:se Applied Thermodynamics Aiplaill 4y ) el 1Sl

ggggfe Prerequisite Credit hrs. oc. C_T_r:f(:t hrs. Y
MPE571 3 2 2 0

Course Class Works Prac/Oral Final Exam Total Exam Time hr.
Grades 40 20 40 100 2

Course Content: 1A g gl

Fundamental relationships and first law - second law of
thermodynamics - entropy and the principle of increasing
entropy - analysis using availability - equations of state -
relationships  of  thermodynamic  properties -
thermodynamic relationships for homogeneous mixtures
- chemical relationships and chemical equilibrium -
vapor mixtures Applications Air conditioning.

Sl S o siall -JgY1 o silall s Al Bl
Slaill - Y 83 Tasey (2 Y Ayl sl
GEMde - Al CValee - (Laliall) Lalbl) aladiuly
Saalin ga il i)l - ASuali ge Jill ailiadll
- s ) 3V s Ailal cEMa) - dalaiall Jadlaall

) 1 sed) (oS el 3,301 Jallas

References:

0 )

e Stephen R. Turns, Laura L. Pauley, Thermodynamics Concepts and Applications, 2nd Edition. 202.

Cambridge University Press

e Majumdar, Pradip. Computational Fluid Dynamics and Heat Transfer. CRC Press, 2017.

Course
Title:

Pumps and Compressors

Jat) guall y Cilaniaal
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gggge Prerequisite Credit hrs. ec. C_?_Ttéc'[ hrs. Lab.
MPE580 3 2 2 0

Course Class Works Prac/Oral Final Exam Total Exam Time hr.
Grades 40 20 40 100 2

Course Content: 18l (o giaa

Identify types of pumps and common applications in oil
and gas processing- pump selection chart- relationship
between head and pressure- Calculate the pump power
requirement - differences in performance characteristics
of centrifugal and positive displacement pumps- Define
NPSHR and NPSHA- principle of operation of a single
stage centrifugal pump and Identify the main pump
components- system head curve and explain how it
affects pump selection- principle of operation of plunger
pumps, common configurations and Identify the main
pump components. Identify types of compressors and
common applications in oil and gas processing facilities
- Compressor selection chart - relationship between

Compressor head and pressure - Calculate the
Compressor power requirement - Estimate the
Compressor discharge temperature - principle of

operation of centrifugal Compressor and Identify the
main Compressor components - centrifugal Compressor
performance curve and ldentify and describe the surge
line and stonewall- principle of operation of a
reciprocating Compressor and Identify the main
Compressor components - principle of operation of a
rotary screw Compressor and Identify the main
Compressor components- drivers used for each
Compressor type

Loaill Aallae & Al cilaglail] il ¢ ) il apaas
Gl AR - Aaad) Hladl) hbase o Sl
o DAY - Adiaal) A8 cilillie o - Jasall
43S Hal sajdall Aal V) claiad el Lailas
I2e NPSHA - s NPSHR s - iy saill - dulaa)
aaady Als el dlal o 3S el okl daias Jsds
LaS 7 i g allaill Gl ) i - Lyl Aaadll il K
odand) Ciliiae Jurnis ane - Adcaall Hlad) e o il
A )l Adiadll Gl S aaagy daSlE by il
Aallae (38 ye 8 ALl Ciliplail) g Lae | gucall o) il s
apail e lall il halade aladind (Say - 3l 5 Jail)
GCloa - Jaral) g e Lall (ul 5 G 483l - e Ll ¢ 55
Lot Ll g 5 ) ja a0 - Jae Lial) 48 il
Lo Lall s 58 2ani 5 5 S e 0y Jae L Jneli lasa -
wady 5 3S el ayhll helon elal isie - du )l
Lot Lall Jaaai fasa - s yaall laall s 38l b Caaa g g
Jeis Tase - Aty aeliall Gl S sy (g3 5l
A 1) T Lall i S aan3 5 ) gall g1 e Luall

datlin g g3 ISV dadiionall Jill el o -

References:

eSB!

o Forsthoffer's Rotating Equipment Handbooks: Fundamentals of Rotating Equipment (World Pumps), by

William E. Forsthoffer, Elsevier Science, 2006.

e Donald E. Bently with Charles T. Hatch, Fundamentals of Rotating Machinery Diagnostics, 2003.

?ﬁfer_se Measurement and Control Devices pSaill g bl 3 el

Course . . Contact hrs.

Code: Prerequisite Credit hrs. ec. Tut Lab.
MPE581 3 3 1 0
Course Class Works Prac/Oral Final Exam Total Exam Time hr.
Grades 40 20 40 100 3
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Course Content:

108 (5 siaa

The course will provide students with skills in design,
industrial operation and data analysis of measurement
and test systems. The course includes a review of modern
mesruemen equipment. During course, a number of
practical tasks are being solved, e.g. designing test
systems, on-board systems, science and industrial
equipment, etc. In addition, this course will provide a
review on automatic control systems design and
evaluation. This part include the design procedure of

Janlill g mpanaill 4 Gl jlealy QO ) jaall a5 50
Gaati |, LAY Gebdl) dakail by sty e lual)
S sl DA Taall geall Cilvaad dxal a5 sl
Aalail apaai QU e e cileall aleall (e 230 Ja
Clanall 5 3 il e o 53 sa sall AadaiV) g ¢ L)
adias celly ) Adlaal @y ) Ley cdeliall 5 daalal)
s g gﬁ\ ?Saﬂ\ dadal e.uu.aﬂ 3&;\‘)4 EJ}AM XY
k";ﬂ\ ro eS;:\S\ 3aa g HA;A:} el yal c)’;l\ Jaa paraly
el (3 yk Aghaad al A dalail ool e b8

controller ro fulfil certain systems performance

requirements. The time and frequency control design | el zal jall () ALYl a3 yill 5 <8 1) 3 oSl
methods will be covered as well as software used for pSal 3o g aranal
controller design.

References: 10 el

e Norman A. Anderson, Instrumentation for Process Measurement and Control, Third Editon, United

Kingdom, CRC Press, 2017.

¢ Wightman, E. J., Instrumentation in Process Control. United Kingdom, Elsevier Science, 2017.
e Bakshi, Varsha U., and Bakshi, Uday A., Control System Engineering. India, Amazon Digital Services

LLC - KDP Print US, 2020.

?_our-se Pumping stations gl s

itle:

ggggfe Prerequisite Credit hrs. oc. C_T_Tjtt?a hrs. Y
MPE582 3 2 2 0

Course Class Works Prac/Oral Final Exam Total Exam Time hr.
Grades 40 20 40 100 2

Course Content: o dall g giaa

Flow in pipes - Pipes - Various types of valves - Types
of centrifugal pumps - Types of pumps - Testing and
installation of pumps - Variable speed pumping -
Characterization of the pump motor - Design of a water
pumping system - Design of a sewage pumping system -
Design of a sludge pumping system - Control systems.

~lelasall (je ddlide £ 5l canll) -yl sall & 38
calaiad)l gl oS el ALkl claadl g gl
de ) B claad)  _clacadll S iy Laal
e\.L} e:\M.\ _g_'a)..a!\ ol éﬁaﬁ\ eUA.'a e:\MS _olfyd\

el dadaif slaall )

References:

:&‘)A-“

e Pumping Station Design (3rd ed.), PE DEE Garr M. Jones.
e Pumping Station Design, by Robert L. Sanks, Published January 1st 1998 by Butterworth-Heinemann.
o Design of Wastewater and Stormwater Pumping Stations, By Water Environment Federation (WEF),

1993, Water Environment Federation,US.

Course

Title: Pipe Networks and Reservoirs

Siled ginee 5 il il
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gggge Prerequisite Credit hrs. ec. C_?_Ttéc'[ hrs. Lab.
MPE583 3 2 2 0
Course Class Works Prac/Oral Final Exam Total Exam Time hr.
Grades 40 20 40 100 2
Course Content: 18l (o giaa

Symbols for Pipelines and Fittings, Incompressible Flow
in Pressure Conduits, Pipeline System Analysis and
Design, Pipe Fittings, Pipe Industry and Technology, an
Introduction to Transfer of Solids in Piping, Pipeline
Insulation. Laying and Protection, Economics of
Pipelines and Costing, Water Hammer in Pipelines,
Methods of Water Hammer Protection, Computer
Programming Aids. Measurements and Telemetry,
Standard Specifications.

Gl (O ol g Y] daghad cladaial s jsa
araaiy it el 8 balecaidd AL &l sl
EOlay ccwlY) Aelia Lad o< i) dasha
Joall il Adiall o ed) Ji5 oo dedie sy
deilea Jilags ) dea S (g1 Al
aleadl a5 Ll (30 a1 gl byl
cliY) s 8 Iy sl aladial dgie

Ll Cliaal g all canbi¥) b glas il

References:

pl

Technology & Engineering.

Swamee, P. K., Sharm, A.K., Design of Water Supply Pipe Networks, John Wiley & Sons, 2008 -

Sharma, A.K., B., Donald, G., Ted, Rainwater Tank Systems for Urban Water Supply, IWA Publishing,

2015.
e Twort, A.C., Ratnayaka D.D, Brandt M. J., Water Supply, Butterworth-Heinemann, 2000.
C
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o |la

u | ss | Prac

rs | W | /Ora Final Exam Total Exam Time hr.

e |or |

G|k

r | s

a4

d 0 20 40 100 2

es

Course 1A (g giaa
Content:

Pump - oSl Adiaa - dabaall g Juresall 5 el dna il cilacadl) - Aulaa¥) Aal ) Claas - Adcadl) Caiial
classification | ¢1a¥) ¢ 3)sall claiaall - 7z g3 3all elially 3 il Jaladl Glasdl ¢ Salall Clasll e - (uladd) 43,
- Positive | 2xiesaals s ¢ Al sl daian -5l 50 dduae - Al ug i ddadae - A A (e s s Al bl g Joadil
displacement | il e dilise o) 9l - 4 e Aaiime - oelad (LS Aaima - 2 ) pae paSe Adime - Dpead Adan - )5l
pumps - | e ladl) il Caiatl) - Ll giull Adias - e ladl) @8l Adiaa - ) saall (38011 Adiaa AS0alia)
Reciprocatin | 3kl ddias jucaad - (5 38 jall o plall Aaias ol - 45 S jall 83 jUall 2azmall 4 Hlas - (g S el 2kl laias)
g pumps, | dswaall jlos) Jle - Alalucall s 4y ) giall Aaall Jaans - Jdiall dadi - e1aY) Jisie - Adiad) ool - (5385l
performance, | & —se<ill 5 alk by clalaa¥l s ¥l - Jal yall soaatie i - araatll ) jae - Al ladl -
operation & | «S i - Adiadll &l ) el Ad) pe - Glaiad) 8 dla) 48 ladl) 3 el Ohiy cildabia¥l s ) - clacad)
maintenance | Ailiss ¢ sl ccliiadl Aiedl) Gualioa s BSOS AaY) Jasil) Cagll s 3ale Aibuall Lgieal 5 Leladi s 2auaal)
- Piston pump | s J sa cillalia) 230 cilaaall cilipdad s 4y ks -3 pall Claias (e ddlid ) 5if dubladl clacad) (e
- Plunger | lacaall jlaa) - clacaall 45l Dlpall -claiaal (e dilid ) 5l 5 Leadla) 5 elad V1 GlLESIL) (Cilaad)
pump - |l sal - A ) calin gl oAl clin ) all ¢ Al Sl Gl ) ¢ A )l S el ¢ claad) sl -
Diaphragm ) 8 aSail)
pump, single

diaphragm

and  double

diaphragm -

Rotary

pumps,

performance,

operation &

maintenance:

External gear

pump -

Internal gear

pump - Vane

pump- Screw

pump, single
rotor and
multi rotor -
Lobe pump -
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Axial piston
pump -
Radial piston
pump -
Flexible
pump -
Different
types of
dynamic
pumps: Axial
flow pump -
Radial flow
pump -
Mixed flow
pump -
Classification
of radial
pumps
(Centrifugal
pumps) -
Centrifugal
Pump Theory
- Centrifugal
Pump
Construction-
Centrifugal
Pump
Priming -
Pump
performance
Performance
curve-
Operating
point -
Parallel and
series  pump
operation-
Pump
selection
example-
Pump
selection-
Design
features -
Multi  stage
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pumps -
Causes and
precaution
about
cavitation
phenomena
in pumps-
Causes and
precaution
about water
hammer
phenomena
in pumps -
Monitoring
of pump
vibrations-
Pump
installation,
operation and
maintenance
- Intakes and
Suction
Piping -
Mechanical
seals and
stuffing
boxes of
pump -
Different
types of
submersible
pumps -
Different
types of fire
pumps - Jet
Pump theory
and
applications -
Precaution
about
operation of
pumps -
Troubleshoot
ing and
maintenance
of different
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types of
pumps -
Preventive
and
predictive
maintenance
of pumps -
Pump testing-
Pump drivers,
prime movers
- electric
motors -
steam
turbines - gas
turbines -
Pump
controls

References:

pl

e Adams, M.L., Power Plant Centrifugal Pumps, Problem Analysis and Troubleshooting, 03-2017.
e Palgrave R., Troubleshooting Centrifugal Pumps and their Systems (2nd Ed.), 11-2019.
e Borremans, M., Pumps and Compressors, Wiley-ASME Press Series, 07-2020.

Course Valves, Operation, Selection & e . o B .

Title: I\F/)Iaintenance eitbiee da L) delids cildeal
gggge Prerequisite Credit hrs. Lec C_?_Ttéa hrs. b,
MPE585 3 2 2 0

Course Class Works Prac/Oral Final Exam Total Exam Time hr.
Grades 40 20 40 100 2

Course Content: o8l (5 giaa

Functions of Valves- Selection of valves- Different
Types of Valves: Gate Valve - Globe Valve- Angle
Valve - Plug Valve - Ball Valve -Butterfly Valve-
Needle Valve - Check Valve- Relief VValve- Non-return
valve - Diaphragm valve - Pinch valve- Control valve-
Advantage & disadvantage of each valves - valve and
Actuator Types- Actuators: Diaphragm Actuators -
Piston Actuators - Electrohydraulic Actuators - Manual
Actuators - Rack and Pinion Actuators - Electric
Actuators - Control Valve Accessories - Materials and
Limitation of Using Valves - Selection of Proper Valve
and Types of Valve Material - Comparison between the
Valves - Valve Maintenance -Troubleshooting of Valves

(e Adlida £l 5l - Gldlaall i) - cilalaal) il
- 450 daa - 558 alaa - Al g plesa iGlaal)
- 53 plana - Al 8 alasa - (59 S plana - Balaw slea
plaa - g 52 pae plawa - by poaliplasa - and plaa
E e 5 bl e - aSadll slaia - da f plaa - LA
e 1 Blandiall - il s Clalaall ¢ 53l - alaa
- A g5 g Sl Olladiall - (oSl O - eLiad)
OOiall - Fladl g capll Bl - 4 gl CBladiall
RERAW ;‘JA;}J\)A\_(.SJ\(,LAMQ&;L-@Q%S!\
3 g0 & 93l 5 Aaliall Alalaall 22e HLaaY) - Gldaal)
- Gl Dlpa - Glalaall (g & lae - plaall
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References:
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e Dickenson, T.C., Valves, Piping, and Pipelines Handbook, Elsevier, 1999.
e Zappe, R. W, Valve Selection Handbook, Gulf Professional Publishing, 1999.

e Skousen P.L., Valve Handbook, McGraw-Hill, 1998.

%otlljer:se Plumbing networks Al 5 auall (o puall @il

883;?6 Prerequisite Credit hrs. ec. C_?_r;ttz?lct hrs. Y
MPES588 3 2 2 0

Course Class Works Prac/Oral Final Exam Total Exam Time hr.
Grades 40 20 40 100 2

Course Content: 1A g gl

Plumbing and drainge Fixtures, Piping Systems, Valves,
Pumps, Piping Insulation, Hangers and Supports,
Vibration Isolation, Grease Interceptors, Water
Treatment, Thermal Expansion, Potable Water Coolers

- Slalaall 5 cas) dadails o peall s <L)l GlLS 5
Joe- claleally cililaill. a1 Je- claadl)
Al aaadlle slaall dallras o sl jal sacl 31 Y
Aadails 33 el sliadl Aadails LEN slie Chla juan

and Central Water Systems, Bioremediation | ;¢ y S ) yundll ASLall- Asaal) A gyl Aallaal)
Pretreatment Systems, Green Plumbing. Networks of ' ’ ) ' - g_'q.)ml\j
plumbing and drainage.

References: 10 el

e American Society of Plumbing Engineers, Plumbing Engineering Design Handbook, Volume 4,

Plumbing Components and Equipment, 2020

e Cyril M. Harris, Practical Plumbing Engineering, McGraw-Hill, 1991,

%c;lljer:se Special course 1 1- =l ) e

ggggfe Prerequisite Credit hrs. oc. C_T_Tjtt?a hrs. Y
MPES589 3 2 2 0

Course Class Works Prac/Oral Final Exam Total Exam Time hr.
Grades 40 20 40 100 2

Course Content: 18l (5 giaa

This course content will be specified by the course
instructor 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 instructor should specify it before the
registration stage.

s okl e Ji e el 138 (5 sine s i
i gl (3 sud) a5 A8UAY Aadail 3 apaal) olasd
Ol il a8 o il waes ¢ el ) ABLaYly A5l
St 3gns Al (B Leiul ) G Gl A
s je di Laass el e aag Al Glllaie
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References:
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%otlljer:se Fire Fighting Systems and Fire Pumps Gl s 5 5o yal) AadlSa dalal
ggggfe Prerequisite Credit hrs. oc. C_T_Tjtt?a hrs. Y
MPE590 3 2 2 0

Course Class Works Prac/Oral Final Exam Total Exam Time hr.
Grades 40 20 40 100 2

Course Content: 18l (6 giaa

Introduction — System Components and Hardware —
Water Supplies - Types of Systems - Installation
Requirements - External Networks - Sprinkler
Distribution and Location - Installation of Piping and
Valves- Design a Complete System - Hydraulic
Calculations - Storage Requirements - Types of Pumps
and Compressors - Pumps for High Rise Buildings -
Centrifugal Pumps - Vertical Shaft Turbine Pumps -
Positive Displacement Pumps - Electric Drive for Pumps
- Controller for Electric Driven Pumps - Diesel Drive for
Pumps - Controller for Diesel Driven Pumps - Systems
Testing - Case Study

- Akl o) gl - olaall alian - plaill il S - dasiall
LI a9 - daa A Gl - sl alllaia
araal - Gudaall sl sall (S 5 - gLl 5 Al
- Ol clllaie - A8 5 el cililuall - JalSia alas
- Aadi yall Sl Claicas - Lagd gl g il ¢ gl
- iy Al cldcas - S Hall 2kl claas
cila o) - claimall S 55 sall - dal 3Y) i
Ol & paall =l 5eSU ) 53 sall <l cilamall Sl
Jonall @l jall Gl cilaaall 2l s 5l - ilaiasll

Al Ao o - Ayl @l jlas) -

References: 0 el
e NFPA 13, 2022 edition

o 2022 Jlaal a e sall B al) AadlSa dadail (5 padll 35S

%otlljer-se Fire Alarm Systems Giall s IV lasy Lkl

Course . . Contact hrs.

Code: Prerequisite Credit hrs. ec. Tut Lab.
MPE591 3 2 2 0

Course Class Works Prac/Oral Final Exam Total Exam Time hr.
Grades 40 20 40 100 2

Course Content: 18l (5 giaa

Introduction - Fire Alarm System Components - Circuits
and Pathways - Initiating Devices - Notifications Devices
- Fire Alarm Control Panel - Supervisory Interface -
Systems Testing - Case Study

Ssall - Gasadl aca VT I Ui ¢ oS - il
ila gl - il s Jeal - Jandill e ead - <l bl
- A8l 3eal - Byl am V) ) b aSa)

Al 2l o - Ay el Hlas)

References:

0 el
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e NFPA 13, 2022 edition
o 2022 Jlaal a U e sall 3 al) AadlSa dadail (5 padll 35S

%otllJer:se Fire Safety Principals Gl e Al (o0l

ggggfe Prerequisite Credit hrs. ec. C'?’Ttéc'[ hrs. b,
MPE592 3 2 2 0

Course Class Works Prac/Oral Final Exam Total Exam Time hr.
Grades 40 20 40 100 2

Course Content: 1o aall (g giaa

Part I: Basic principles of prevention - Four principles of
operational control - Elimination or substitution - Putting
distance or shielding between the substance and the
worker

Part 1l: Ventilation - Personal protective equipment -
Organizational control — Labeling - Chemical safety data
sheets

Part 1I: Case Study

e ) - AE LY bl Y e el
s 4aS - 5 shall Jdiad 448 - aSadll; Jpadill
hally dalall o al s

ASaill | Aad &l Aglead) Cilama - 3 seal) 1 UGN ¢ 3l
ALl o) sall Alen - LMl qum g - 5 ylanal 5

Ala Al Gl ¢ al)

References: 10 el
e NFPA 13, 2022 edition

o 2022 Jlaa) a e sl Gasald) AadlSe LY (5 padll 2 S

%c;lljer.se Life Safety Principals s oY) Al ks

Course .. . Contact hrs.

Code: Prerequisite Credit hrs. Lec Tut b,
MPE593 3 2 2 0

Course Class Works Prac/Oral Final Exam Total Exam Time hr.
Grades 40 20 40 100 2

Course Content: 1ooaall (g giaa

Introduction - Occupancy Classifications - General Fire
Safety Requirements for the following places (Mall,
Health care occupancy, Dwelling Units, Hotel,
Dormitory, Apartment Building, Multiple Occupancy,
Mixed Occupancy, Separated Occupancy, Day Care
Occupancies, Health Care Occupancies, Industrial
Occupancies) - Fire Protection Equipment in Buildings -
High Rise Buildings - Means of Egress - Load Factor —
Hazard - Case Study

e Al Aalal) bl - LY Caviat — dadidll
el S all) AV SLY) @ el
3aaaie (SLeY! cddaiall 58EN (S gall (3oLl cAuaal)
SV ccnlaladiny) L dlagiall (SLYT ccilalasiny)
- (Reluall GYLEY) daaall g saaall as) gl o gll I3
- Al pall el - i) 3 ) (e 408 M1 el
(=l Shall - JEEY) Jes - s el Gl

Al 4l -

References:

0 )

e NFPA 13, 2022 edition
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2022 laal gl e sadl 3 sl dAadlSa dadail (5 padll 35S

%ottjerzse Foam and Cleagyﬁtgg?;[s Fire Fighting ALAAN 9 3l ol phasiialy 3yl AnilSe ]
gggg?e Prerequisite Credit hrs. Loc. C_T_Tjtt?a hrs. Y
MPE594 3 2 2 0

Course Class Works Prac/Oral Final Exam Total Exam Time hr.
Grades 40 20 40 100 2

Course Content: 18l (6 giaa

Introduction - Foam Systems Components and Types -
Low Expansion Foam System - Medium Expansion
Foam System - High Expansion Foam System -
Specifications and Design Plans - Installation
Requirements - Water Supply - Foam Water Sprinkler
System - Foam Water Pourer and Monitors - Hydraulic
Calculations - Clean Agent System Components and
Types - Clean Agent Systems Design - Systems Testing

Gse ol Al - st Al gl il g i S - daaidl)
- maaill Gillakhis g Glial gall - 2aall e g g )
- adladl s Cluadl alaaiuly (556 ) ks - il )
il dabail g1l s clisSa - LS5 el cliuall
Alalall @l Jladly el dadail apanad - ALlad) ol 3lally

A :\.u\JJ - ;\.A.Ej‘zﬂ u\_)l_\:\;j -

- Case Study

References: 10 el
e NFPA 13, 2022 edition

Course Fire Fighting Systems Testing and R R ITRATEEN .

Title: Inspection GapallAad JEEIC

Course .. . Contact hrs.

Code: Prerequisite Credit hrs. ec. Tut Lab.
MPE595 3 2 2 0

Course Class Works Prac/Oral Final Exam Total Exam Time hr.
Grades 40 20 40 100 2

Course Content: 18l 6 giaa

Course Content: Introduction - Sprinkler Systems -
Standpipe and Hose Systems - External Fire Networks -
Fire Pumps - Fire Water Tanks - Systems Testing - Case
Study

ol i dadail - olyally Aplakl) Ll )l dadail - dasil)
il A - L’é:\_);j‘ olie CHlaias - 47\;‘)&‘ G et bLﬁbd\
Ala Aol o - A @l jlid) - el ol

References:

eSB!

e NFPA 13, 2022 edition

Course . L.
- A
Title- Special course 1 I- o=l ) e
Course . . Contact hrs.
Code: Prerequisite Credit hrs. ec. Tut Lab.
MPE596 3 2 2 0
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Course Class Works Prac/Oral

Final Exam Total Exam Time hr.

Grades 40 20

40 100 2

Course Content:

o8l (s giaa

This course content will be specified by the course
instructor 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 instructor should specify it before the

Ly ) Rl e J e dall 138 (5 gime 20a ol
il gl (5 gl by B8 Aaladf b apanll slaiSl
O 3 Tl w3 Y LY Al
S e 3sms Al b gt Gae U1 skl
Aa je d8 Laaaas Gl o caag daulal) clillie

. . Caanall
registration stage. ]
References: e el

[

C_ourse Special course 2 2- A

Title:

gggse Prerequisite Credit hrs. Lec. C_T_Tjttéa 1l b,
MPE597 3 2 2 0

Course Class Works Prac/Oral Final Exam Total Exam Time hr.
Grades 40 20 40 100 2

Course Content: 18l 6 giaa

This course content will be specified by the course
instructor 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 instructor should specify it before the

Ly ) Rl e J e dall 138 (5 gina 20a ol
db gl (3 gaall ilallaia g A8 dakail 8 ypaadl olasD
Ul 58 il s ¢ D 1) ALYl A sl
Sl s Alls (B Ll 2 o Gl SR
s e Ji laanad Geosall e cony Al il

registration stage. ]
References: 0 el
[ ]

%otlljer:se Advanced Heat Transfer daaiia s s Jlam)

ggggfe Prerequisite Credit hrs. Loc. C_(;_Tjtf(:t U b,
MPE500 3 2 2 0

Course Class Works Prac/Oral Final Exam Total Exam Time hr.
Grades 40 20 40 100 3

Course Content: 08l (o giaa

General conduction equation in three dimensions -
Solution methods Steady state conduction, multiple
dimensions by numerical methods- Heat transfer from

oo sill Jall (3 5k - el 452 L Al (a5l Aalra
JUEl - Apaaell (3 dally Bareiall Sa¥) ) jEuY) Al b
Aadaie dalise <13 (Caile 1) saiaal) oY) (a5l yall
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extended surfaces (Fins) of variable cross-sectional area
- Transient conduction heat transfer for multidimensional
- Introduction to convection - Flow over bodies (external
flow, jet impingement — packed bed) - Flow inside tubes
or ducts (internal flow, small channel) - Heat transfer
enhancement - Idealized radiation heat transfer
calculations - Shape factor and its relations - Radiation
heat transfer between black surfaces and between gray
surfaces - Gas radiation - Multimode radiation heat
transfer

- a2l S el Jaea gl 551 pald) JUES - 5 jatia
(o Jad)) alua¥) (558 3ol - (5l yadl Jaall b datia
dals saxdl - (slaall ddhall — el alakaal) 3ol
a5 - (e 5L ¢ A 38l <l i) ol s
AGa) dae i) 5 ) jaldl Jlaml cilles - 5 ) el Jlam)
O Aelady) 5 all Ju) - adlide 5 JSa) e -
- plad¥) ) - Al el (g el gud) )

Lol gl saeiall glaliYl 5 ) all Jis

References:

pl

e Inccropera D.P, Dewitt P.P. (2012). Fundamentals of Heat and Mass Transfer, third edition, Wiley

Eastern.

e Bejan A. (2016). Convective Heat Transfer, Wiley India. 3. Cengel Y A, Heat Transfer — A Practical

Approach, McGraw Hill.

o Naterer F, (2018). Advanced Heat Transfer, Second Edition, CRC Press.

%otlljer:se Advanced Thermodynamics Aadiie 4y )l ja Saalina

ggggfe Prerequisite Credit hrs. ec. C_?_r;ttéct hrs. Y
MPE501 3 2 2 0

Course Class Works Prac/Oral Final Exam Total Exam Time hr.
Grades 40 20 40 100 3

Course Content: 1Al (g giaa

Second law of thermodynamics - entropy and the
principle of increasing entropy - analysis using
availability - equations of state - relationships of
thermodynamic properties - thermodynamic
relationships for homogeneous mixtures - chemical
relationships and chemical equilibrium - vapor mixtures
Applications Air conditioning.

8303 ey (o 5B Al all Saalial U () idl)
i alaa - (aliall) Lali) alasinly Julall -y 5 i)
Ml - ASialid ge ill (ailadll clddle - AW
LlasS) il - dudlaid)l Laglladl Sl ga i)
el oS ciliplail) 3 AsY) s - el o) 3591

References:

:&U—d’

e Stephen R. Turns, Laura L. Pauley. (2020). Thermodynamics Concepts and Applications, 2nd Edition,

Cambridge University Press.

e Guggenheim E.A. (1986). Thermodynamics: an advanced treatment for chemists and physicists, North-

Holland personal library.

e Kalyan A, Ishwar K., Milind A. (2012). Advanced thermodynamics engineering, CRC Press.

%otlljer_se Applied Thermal Energy Systems Aadail) 4y ) jal) A8l Aok
Course o . Contact hrs.
Code: Prerequisite Credit hrs. Lec. ‘ Tut ‘ b,
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MPE502 | 3 2 2 0
Course Class Works Prac/Oral Final Exam Total Exam Time hr.
Grades 40 20 40 100 3
Course Content: 18l (o giaa

This course should focus on the review and analysis
of the conventional mechanical power systems such
as Boiler, Turbine, Compressors, Pumps, Heat
Exchangers, Internal Combustion Engines. all of
these systems should be discussed and analyzed to
show its performance parameter, how to improve its
efficiency, and it new trend in its design. In addition,
the auxiliary units and subsystems should be
discussed as well.

A8l dalail Jilat g daal je e Rall 13a 38 50 o) oy
Le ) gally i il y DG Jhe dadisll LISl
)Yl S ey Al all cVally claadl
Jalaa leday Aadaityl sda IS Jalad g Adilie cany )
Lgapanal 8 2paall olad¥) 5 LSeliS (e LS 5 il
sacluall Claagll AdBlie sy @y ) ALl

i de Al

References: a2 el
[ ]

?%Jer_se Water Desalination Systems olaall dulay dalasf

Course . . Contact hrs.

Code: Prerequisite Credit hrs. Lec. Tut Lab.
MPE503 3 2 2 0

Course Class Works Prac/Oral Final Exam Total Exam Time hr.
Grades 40 20 40 100 3

Course Content: 18l 6 giaa

The need for desalination - composition of seawater -
General problems in seawater desalination -
classification of desalination systems - Fundamental
relationships of heat and mass Transfer in seawater
desalination systems - Traditional desalination units —
Using of Solar desalination system combined with

JSLEA) — il ol (S5 - ) ol s ) sl
oAl Adai Caneat - sl sl Addad 3 Al
Al dadail 3 QWY1 A 51 jall dulu) clEdial)
Adas QUi aladind - Al sl cilas g - el ol
5 0 gl s — Apulial) L e Apesedil) 48U oLl

- . . . | gall HLuisl
conventional technologies - The Benefit Evaluation and el b
Material Selecting.

References: 0 )

e Zheng H. (2017). Solar energy desalination technology. Amsterdam, Netherlands : Elsevier.
e Belessiotis, V. & Kalogirou, Soteris & Delyannis, E.. (2016). Thermal Solar Desalination: Methods and

Systems.

e Narsed E. (2010). Desalination and water resources thermal desalination processes, encyclopedia of life

support systems

Advanced Thermal Desalination
Technology

Course
Title:

Aaasiall 4y ) sl ddal) Ay

Prerequisite H Credit hrs.

Contact hrs.
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gggse Lec. Tut. Lab.
MPE600 3 2 2 0
Course Class Works Prac/Oral Final Exam Total Exam Time hr.
Grades 40 20 40 100 3
Course Content: 8l (o giaa

Thermodynamics of Desalination- Mixtures - Minimum
work for salt-water separation- Energy and desalination-
Evaporation ~ and  Condensation-  Performance
parameters- Single and Multiple Effect Distillation
(MED)- Types of evaporators- Ejectors- Mechanical and
Thermal Vapor Compression (TVC)- Heat and mass
transfer calculations in MED-TVC- Single and multi-
Stage Flash Distillation (MSF)- Heat and mass
calculations in MSF- Design and performance analysis
of hybrid thermal desalination systems.

e ) asd) - Jadlaall ¢ olaall Aulail 4y ) all Saalipal)
Sl - Al ) - AN sl Jeadl Jaall
Al axia g galal pladill - elaY) jules - CadSH
Dl has - G - @l Al gl - (MED)
Ja Gl 3o1all - (TVC) oloally (SalSal)
axiay salal Gasesll il -MED-TVC & 4l
-MSF & 4Ll &) all clla - (MSF) dalall

gl 451 ) Adall Aakaif o1ol (s aranad

References:

pl

e El-Dessouky T., and Hisham E. (2002). Fundamentals of salt water desalination. Elsevier.
e Belessiotis, V., Kalogirou, S. and Delyannis, E., (2016). Thermal solar desalination: Methods and

systems. Elsevier.

e Hongfei Z. (2017). Solar Energy Desalination Technology, 1st edition, Elsevier.

C_ourse Advanced Membrane Desalination Sesiia]) bl slaall dadas A

Title: Technology - T T

gggge Prerequisite Credit hrs. Lec C_?_r;ttz.ict L b,
MPE601 3 2 2 0

Course Class Works Prac/Oral Final Exam Total Exam Time hr.
Grades 40 20 40 100 3

Course Content: 1ooaall (g giaa

The Principles of Membrane separation processes, Ultra
- filtration, nano - filtration (NF), Osmosis and Reverse
Osmosis (RO), Reverse Osmosis Membranes, Water and
salt transport, nano-filtration and Reverse Osmosis
transport theory and process simulation, Polarization
phenomenon, Semi-empirical models for Polarization,
Pre-treatment and post-treatment, Electro-dialysis,

el - Bzl il ¢ Apae) Jad Clilee (g0l
Ll - (RO) (ouSall peazalill) 5 zeaaliill - (NF) s 5)
,NFJM\@)E-@A\}QM\JL-M\PM\
ad ziladll - QUasiuay) 5 jallh - el 3Slsa s RO
LaaOU) Al 5 ddusall dadlaal) g olagioy) J Ay o)
Aladll dadail glol Jidady asenalis AbeS) Juasdl

Design and performance analysis of hybrid desalination Al
systems.
References: 12 el

e Sapalidis A. (2020). Membrane Desalination: From Nanoscale to Real World Applications. CRC Press.
e Wang L. K. ChenJ.P.HungY.T., Shammas N. K. (2010). Membrane and desalination technologies.

Springer Science, Business Media, LLC.
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e Cotruvo, J., Nikolay V., John F. Pierre P. (2010). Desalination technology: health and environmental

impacts. CRC Press.

%otllJer:se Water Treatment Engineering obaall dallas dunia

ggggfe Prerequisite Credit hrs. Loc. C—T—Ettéa hrs. Y
MPEG602 3 2 2 0

Course Class Works Prac/Oral Final Exam Total Exam Time hr.
Grades 40 20 40 100 3

Course Content: soohall g giaa

Classification and significance of impurities in water:
suspended and dissolved solids, organic and inorganic,
trace contaminants, and pathogens. Methods for
removing suspended solids: screening and grit removal -
sedimentation, and filtration. Modern screening designs:
bar racks - fine screens - rotating drums - moving belts.
Chemical dosing: precipitation for water softening and
other applications; coagulation and flocculation
processes - including basic concepts from colloid
science; disinfection Physical Processes: adsorption and
ion exchange - primary sedimentation - Filtration -
Flotation - sludge dewatering systems.

Aalad) Adall o gall celal) il gl dsaaly Cayial
SR JRCTLJUN I SYNOI! ISR FUVES (- WA ]9
Al Al o sdl A5 Gob Y Gl
Clapaai gl il 5 G il 5 Claaldl &) 51 AL 2l
5 ) 50 Jaal ¢ dady cilald - L Gy sAaall Al 3
slaall il s S - Alassl) e Jal) AS e da jal -
Gy 8 Ly - adill g jiadl) clilee ¢ (5 ,AY) clanhl
Daekail)l Gllee - ilgad) alall e Al alial)
NPT { JRUTI [Rpg POy (RS R PR O (R W PR ¥
) alaall e slall = 35—y gaill — it il Aol

References:

:&U—d’

¢ Sillanpaa, Mika .(2020). Advanced Water Treatment: Adsorption, Elsevier.
¢ Binnie, C., Martin K., and George S. (2002). Basic water treatment. Royal society of chemistry.
e Spellman, Frank R. (2008). Handbook of water and wastewater treatment plant operations. CRC press.

%c;lljer:se Water Quality olaall 32 g

gggse Prerequisite Credit hrs. Lec C_?_r;ttz.ict IS b,
MPEG603 3 2 2 0

Course Class Works Prac/Oral Final Exam Total Exam Time hr.
Grades 40 20 40 100 3

Course Content: 08l (o giaa

Water sources and use - Characteristics of water: water
analysis - physical parameters - chemical and
bacteriological parameters - Modeling of common water
quality parameters such as dissolved oxygen -
temperature -  suspended solids, algae, nutrients,

- a\:m]\ d...\ﬁ :bl:bd‘ uA:ILAAA - \.@.A\J;:u.ub a\:ud\ ‘)JLh.A.A
- A sl Sl s Al el - A0 5l el
- I aae&Y Jie A5l slaall B3 yulas Aada
aalial) - Clladall - Zaladl Adeall of gall = 350 sall da o
- Al 5l sl IS - gand) 5 - il gl gal) - A01aa])
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coliforms, and toxics - Techniques for assessing physical
- chemical, and biological characteristics of waters -
Emphasis on understanding effects of water quality on
the treatment processes.

ped e aslilly - olall A sl gl LilaaSl) ailiadll
Aalleddl Aldae (_Ac oluall 3 9 )Lﬂ

References:

10 el

e Bartram, J. and Ballance, R. (1996). Water Quality Monitoring; A Practical Guide to the Design and
Implementation of Fresh Water Quality Studies and Monitoring Programmes. Chapman & Hall, London
e Alley E. (2006).Water Quality Control Handbook, McGraw-Hill.

C_ourse Power And Desalination Co-Generation ool Adas 5L ad 5 e

Title: Plants ;

gggse Prerequisite Credit hrs. ec. C_T_Tjttéa 1l b,
MPE604 3 2 2 0

Course Class Works Prac/Oral Final Exam Total Exam Time hr.
Grades 40 20 40 100 3

Course Content: 18l (6 giaa

Energy consumption by a distillation plant system -
Performance indices of cogeneration plants - Power to
water ratio - Fuel energy savings ratio - Commercially
available  cogeneration technologies and their
performance - Back-pressure steam turbine connected to
desalination plant (BP-ST). Extraction-condensing steam
turbine linked to desalination plant - Optimal selection of
cogeneration plant to match power and water demands.

glal Cl i pa - yadaiiil) ddasa allas Adas) g 48NN gl
- oelal ) AUl A - @ pad) ad gl class
Ll & s @l cilEs - @ b A8l b g
ilall Taxall el Ay jlandl iyl - Lalal 5 G jlas
iy s @iy 555 - (BP-ST) sbaall dulat ddanay laial
OLARY) - oleall Addat ddas oy dliaie CafiSH g At
- olaall 5 Ul clllaie 00 o jidal) Adasall JiaY)
el 5 el Sl (s ARl 5 55 - ApalaY) il e V)

References:

:&U—d’

o Kamal (1997). Thermo-economie modeling of dualpurpose power/desalination plants: steam cycles,
Proe., IDA World Congress on Desalination and Water Reuse, Madrid, Spain.
e Zheng H. (2017). Solar energy desalination technology. Amsterdam, Netherlands : Elsevier.

%otlljer:se Recent Trends In Desalination obaall dlad 8 dhaall ClalasY)

gggse Prerequisite Credit hrs. oc. C_?_?Jttéa hrs. Y
MPEG05 3 2 2 0

Course Class Works Prac/Oral Final Exam Total Exam Time hr.
Grades 40 20 40 100 3

Course Content: 1Al (g gina

Thermodynamics analysis of desalination - Cogeneration
of power and desalination - Recent development - new
processes and combined systems - Hybrid desalting
processes. Standardized procedure for cost estimates by

& yiadl Al gl - olual) dulail 4 ) jall Saalial) Jilas
sanaal) clilaall s Qs ol ghatll - sluall dilai  43UAL
2a ge el a) Al Adadl clilee - daana) dadaili
oal ey ddiae clble DA e K Gl )
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various processes for comparison purposes - Solar and
nuclear energy in desalination - Possible by-products
from sea water desalination units - Environmental impact
of seawater desalination plants.

il - Adail 8 Ay gl 5 Apesadl) ABULD) )
) 5l - el slae Adad culas 5 (e Alaiaall 3 530
);.)M b\.:m;\_\h.:&w

References:

10 el

e Hamed O. A. (2005). Overview of hybrid desalination systems — Current
o El-Dessouky T., and Hisham E. (2002). Fundamentals of salt water desalination. Elsevier.
e Belessiotis, V., Kalogirou, S. and Delyannis, E., (2016). Thermal solar desalination: Methods and

systems. Elsevier.

%otlljer'se Heat Exchangers Ay sl aVala)

Course . . Contact hrs.

Code: Prerequisite Credit hrs. Lec. Tut Lab.
MPES570 3 3 1

Course Class Works Prac/Oral Final Exam Total Exam Time hr.
Grades 40 20 40 100 3

Course Content:

1A g gl

Classification of Heat Exchangers Overall Heat 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 a heat
Exchanger Unit.

ol JEE Jee — o yoall Yol Caa
Y aball — YAl () Al aeaill (3 o —  Alaay)
— Al all AYalall s oS — 5 Sl Ay ) el
Al YA ) ae e Al il )

ag,ylall Yol Ala

References:

eSB!

e Thulukkanam, K. (2013). Heat Exchanger Design Handbook (Mechanical Engineering), 2nd Edition.

CRC Press.

e Kakag, S., Liu, H. and Pramuanjaroenkij, A. (2012). Heat Exchangers: Selection, Rating and Thermal

Design, 3rd Edition. CRC Press.

%otlljer:se Applied Thermodynamics Aiplaill 4y ) el 1Sl

ggggfe Prerequisite Credit hrs. ec. Cir;tf(:t hrs. b,
MPE571 3 3 1

Course Class Works Prac/Oral Final Exam Total Exam Time hr.
Grades 40 20 40 100 3

Course Content: 1Al (g gina

Fundamental relationships and first law - second law of
thermodynamics - entropy and the principle of increasing
entropy - analysis using availability - equations of state -

Saalinal g;—‘tm u;—‘w\ -d‘j‘y‘ Ol g Al clEde
Jaladll - 50V Bk oy (o Y A ) el
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relationships ~ of  thermodynamic  properties -
thermodynamic relationships for homogeneous mixtures
- chemical relationships and chemical equilibrium -
vapor mixtures Applications of Air conditioning.

CEdle - Alall C¥alee - (Apalial) LabY) alaiiul
Al g S Bl - ASalin g i) ailiadl)
- Sl ) 3 Al il - dulaiall Jadlaall

) Jsed) Cans il 5 a0y ladla,

References: 0 el

e Turns, S. R. and Pauley L. L. (2020). Thermodynamics Concepts and Applications, 2nd Edition.
Cambridge University Press.

%otllJer.se Pumps and Compressors dae | guall § DAl

Course . . Contact hrs.

Code: Prerequisite Credit hrs. Lec Tut b

MPE580 3 2 1

Course Class Works Prac/Oral Final Exam Total Exam Time hr.

Grades 40 20 40 100 3

Course Content:

108l (s giaa

Identify types of pumps and common applications in oil
and gas processing- pump selection chart- the
relationship between head and pressure- Calculate the
pump  power requirement-The differences in
performance characteristics of centrifugal and positive
displacement pumps- cavitation- Define NPSHR and
NPSHA- the principle of operation of a single stage
centrifugal pump and identify the main pump
components- The system head curve and explain how it
affects pump selection- The principle of operation of
plunger pumps, common configurations and identify the
main pump components. -Identify types of compressors
and common applications in oil and gas processing
facilities- Compressor selection chart can be used to
select compressor type- the relationship between
compressor head and pressure- Calculate the compressor
power requirement- Estimate the compressor discharge
temperature- the principle of operation of a centrifugal
compressor and identify the main compressor
components- a centrifugal compressor performance
curve and identify and describe the surge line and
stonewall- the principle of operation of a reciprocating
compressor and identify the main compressor
components- the principle of operation of a rotary screw
compressor and identify the main compressor
components- drivers used for each compressor type

Jodil) dallae & dailidl) Clipdatl) 5 Claiaall ¢ 5 apass
Gl G A - Aaad) jad) balade - Sl
& CENAY) - Axadl) Ails cilllaie Gl - ozl
43S Hal sajdall Aal Y claiad el jailas
I2a NPSHA - s NPSHR s - iy saill - dulaa)
3y Ala jadl dalal @S Sal okl daiae Jads
LaS 7 g allaill Gl ) e - Lyl Aaadll il K
odanl) Ciliizae Junii lane - Adcadl) Hlad) e o il
Aot )l Adndll Al S dasdy Al by il
Aallae (38 ye 8 Al Cliplail) g Lae | gucall o) il s
yaail e lall sl Jabade aladiind ¢Sy - 5l 5 Jadil)
Gloa - Jaral) g e Lall (ul 5 G 483l - Lt Ll ¢ 55
Lae Ll i 555 ) ja da j0 i - Jag Lial) 48U il
Lot Lall s S 2ani 5 5 S e a0k da L Jonei lasa -
Wty (38 pall 2pkall kelia el Sate o A
LeLaall Joadi fane - (5 yaadl jlasdl g ixill i Caia g
Jes Tase - Ayl e liall Gl S sy (g3 il
A 1) T Liall ¢ S aand 5 g2l ) e Luzall

Al g 5 S0 deriionall Jil) geal -

References:
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Equipment (World Pumps). Elsevier Science.

Forsthoffer, W. E. (2006). Forsthoffer's Rotating Equipment Handbooks: Fundamentals of Rotating

e Bently, D.E. and Hatch, C.T. (2002). Fundamentals of Rotating Machinery Diagnostics. Design and

Manufacturing.

%otlljer:se Measurement and Control Devices aSatll 5 ) 5 gl

gggge Prerequisite Credit hrs. Lec C_?_Ttéc'[ U] b,
MPE581 3 3 1 0

Course Class Works Prac/Oral Final Exam Total Exam Time hr.
Grades 40 20 40 100 3

Course Content: 1o aall (g giaa

The course will provide students with skills in design,
industrial operation and data analysis of measurement
and test systems. The course includes a review of modern
mesruemen equipment. During course, a number of
practical tasks are being solved, e.g. designing test
systems, on-board systems, science and industrial
equipment, etc. In addition, this course will provide a
review on automatic control systems design and
evaluation. This part include the design procedure of
controller ro fulfil certain systems performance
requirements. The time and frequency control design

Jondilll 5 apanaill (8 o jlgally GO ) Bl 2 s
Gt LAY 5 Guldl) dadail iy Jlaty eliall
S sl DA Bl jeaall Clanal dxal e 55l
Ralaif ppansi Jal) s o ianl) sleall (n 230 Jn
Olaxall 5 3 yiall (i e 30 ga gall dadaiVl g ¢ L)
adi ey ) AELaYL ey ) Ly celicall 5 dualal)
Lt g &y\ (,S;ﬂ\ dakail (’M‘AJ 3\34\)4 BJ_,JJ\ XY
k";ﬂ\ ro eS;:\S\ 3aa g HA;A:} Ciled yal ;)';j\ a8 ety
vl (3 yk Aghaad al A dalail ¢l e b
i) el ) ) AlaYl 2 yill 5 il b oSl

methods will be covered as well as software used for pSaill 3as 5 aranal
controller design.
References: 0) yall

e Norman A. Anderson, Instrumentation for Process Measurement and Control, Third Editon, United

Kingdom, CRC Press, 2017.

¢ Wightman, E. J., Instrumentation in Process Control. United Kingdom, Elsevier Science, 2017.
e Bakshi, Varsha U., and Bakshi, Uday A., Control System Engineering. India, Amazon Digital Services

LLC - KDP Print US, 2020.

%otlljer_se Air Distribution and Ventilation Systems o) o6l @) 58 g A sl ala

Course .. . Contact hrs.

Code-: Prerequisite Credit hrs. Lec. Tut b,
MPEG70 3 2 1

Course Class Works Prac/Oral Final Exam Total Exam Time hr.
Grades 40 20 40 100 3

Course Content:

108 (5 siaa

Ventilation health considerations - Purpose of ventilation
- Industrial hazards to health - Ventilation methods:

L) - Ay gl (e ) - A gl Al ol e
Lol : Asell Lk - daall e delial

3
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natural and mechanical - Zone ventilation, insulation, air
quantity, temperature, fire precautions, special
applications - Industrial ventilation systems and heat
source control - Local Convection and Concentration
Reducing Ventilation - Localized ejection systems and
ventilation patches - Ventilation system design and
structural details - Duct flow and pressure changes - Duct
design and methods - Noise reduction and air diffusion
system - Air outlets, air purification system and filters -
Air fans and their installation

da ) el sedl S (J ) cddlaiall 4448 - Al
Aalail - Ak clipks o §ioall e G Gl Al
Jeall = 5y al ilan WSailly deliall 4l
Lalail - 4 seill amiad) 3S 5 ana sl (50 sl
Asedl) alad aranal - A sl dad s dgaiasall o)k
Sl & Dl 5 (ol el @l s - el Jaalddll
aia o - Lok sl sel) 5 ae ppensi - ol sl
;U@\@.’ﬂe&}d}@\ KL PP VS| @)}3} glia gl

LS yis o) sedl 7 ) e - 3Nl

References:

pl

e Chen, Q.Y., and Glicksman, L. (2003). System Performance Evaluation and Design. Guidelines for

Displacement Ventilation, ASHRAE, Atlanta, GA.

e Davis, M., Bryant, J.A., O’Neal, D.L., Hervey, A. and Cramlet, A. (2007). Comparison of the total
energy consumption of series versus parallel fan powered VAV terminal units, phases | and Il. ASHRAE

Research Project. RP-1292, Final Report.

?%Jer_se Central Air Conditioning Systems 3558 el o sl CansSs dalail

Course . . Contact hrs.

Code: Prerequisite Credit hrs. Lec. Tut Lab.
MPE671 3 2 1

Course Class Works Prac/Oral Final Exam Total Exam Time hr.
Grades 40 20 40 100 3

Course Content:

108l (s giaa

Building survey - Calculation of cooling and heating
loads for optimal system performance - Selection of
suitable HVAC systems based on load calculations -
Choosing the appropriate equipment for the system's
specifications and budget - Designing efficient ducts to
distribute air effectively throughout the building -
Planning and designing water piping systems for optimal
performance and efficiency - Implementing ventilation
and smoke management systems for safe and healthy
indoor air quality - Control systems design for optimized
energy consumption and automation of HVAC systems -
Accounting for block building load and diversity factor
in designing and implementing HVAC systems.

e Jgeanll 283101 5 2,8 Jleal e - vl jms
a5 4 sl 5 Al dadaal Lgal - SUaill JiaY) o 1aY)
o) - daall clilea e 2l 4liall (HVAC) ¢! )
(MM A4l jaag eLLu]\ &_v\ém\}d il sl
sl sl s (8 Jlnd S o) sell g il llad 2 538
JMY\ c«\JY\d.\A;.JoL\A\ &_\.u\.s\ A.A.E.a\ (:JMJJLJL;.}
DJP ubuaj u\;.ﬂ\ a)\d}j 4&}@_\3\ MJ::.\\ .J.\s.u - aguﬁ‘j
MM‘M\H@'@AJLFJLA;M ) s
o) sall Cans g 44 gl g Asil) Aalaif A 5 28D gLl
35 pacad 3 g il Jale 5 olill Jan e Aol -

o) sl a5 4 gl 5 Al Ao

References:
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e Hundy, G. F. (2016). Refrigeration, Air Conditioning and Heat Pumps. Elsevier Science.

e Kandelousi, M. S. (2018). HVAC System. IntechOpen.

Course
Title:

Cold and Hot Water Supply Systems

AL 5 825Ul sluall dalasl
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Course .. . Contact hrs.
Code: Prerequisite Credit hrs. Lec Tut ab.
MPEG72 3 2 1
Course Class Works Prac/Oral Final Exam Total Exam Time hr.
Grades 40 20 40 100 3

Course Content:

108l (s giaa

Introduction to plumbing fixtures - Different types of
piping systems and their uses - Understanding domestic
cold-water meters and their purpose - Booster systems
and pumps for increasing water pressure - Hot water
systems and equipment, including water heater sizing,
thermal expansion, and efficiency - Chilled drinking
water systems and their advantages - Insulating plumbing
systems for increased efficiency and energy savings.

Gl Aadail (e Ailise o) gl - ASLud) Ly 5l dadie
) 5 A i) 535U slaall Clalae agh - Lgilaladiul
Aadail - olaal) darc 30l 1 5 ) jre ClAan g dadail - Leia
‘c\:mn UIA“’ e Sl ‘; Lu PRI olzml\ k_i‘.la.A}
33 yall o il olia Akl - elasll g ‘L.S,)‘Jﬁj\ 2aaill
iy 5eli€D) aaly 3l ALl ASLud) Aadail - laly e

sl

References:

pl

e ASHRAE STANDARD 90.1 (2016). Energy Standard for Buildings Except Low-Rise Residential

Buildings. ASHRAE.

e Owen, M. (2019). Heating, Ventilating, and Air-Conditioning Applications. ASHRAE.

C_ourse Heating and cooling equipment and syl 5 Al Aalal y e

Title: systems

gggse Prerequisite Credit hrs. Lec. C_T_Tjtt?a i b,
MPE673 3 2 1

Course Class Works Prac/Oral Final Exam Total Exam Time hr.
Grades 40 20 40 100 3

Course Content: 18l (o giaa

Part-01: - Mechanical Cooling Equipment: - Chillers -
Compressors - Heat rejection equipment - Evaporators -
Unitary Equipment - Evaporative cooling equipment
Part-02: - Secondary systems for heating and cooling -
Air Distribution Systems: - Air distribution - Ducts -
Fans - Piping design - Valves and capacity control -
Auxiliary heating equipment - Cool thermal energy
storage

- Gl oA oyl Glase - 01-6 0]
Claxall - <l paadl - 3 all (b ) Cilara - Jad ) gl
Aadai) - 102-s all pdlls apll Claa - Ay gas )
s - e sed) s dadail -y il g dsdall 4 )
Clebasall - bl asana - Gueadiall - gl - o) gl
OpAT - saeluall A8 Clare - ol il oSall

BJJL}J\ :LU\‘);J\ PR

References:

eSB!

e ASHRAE STANDARD 90.1 (2016). Energy Standard for Buildings Except Low-Rise Residential

Buildings. ASHRAE.

e Owen, M. (2019). Heating, Ventilating, and Air-Conditioning Applications. ASHRAE.

Course
Title:

Heating and Cooling Load Calculation
and Energy Estimation Methods

dallall yaei gy il g Al Jas Olus (35

Prerequisite H Credit hrs.

Contact hrs.
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Course
Code: Lec. Tut. Lab.
MPEG674 3 2 1
Course Class Works Prac/Oral Final Exam Total Exam Time hr.
Grades 40 20 40 100 3

Course Content:

o8l (s giaa

Studying transient heat flow through building elements -
Understanding solar radiation and windows - Studying
air exchange processes and its effects — Studying the
principles of load calculations for efficient and effective
building design - Implementing the CLTD/CLF method
for cooling loads - Calculating heating loads to maintain
comfortable temperatures - Measuring annual energy
consumption to optimize building efficiency.

agd - Ll jualic DA all o) all Gaxl Al
o sl Jalii clilee A ja - Mgl el plady)
el apaail Jlaa¥) b (ool Al 0 — Ll il
2,8l Jlea¥ CLTD/CLF 48 ke (Gl - allad 5 3 S
L 3 s cila e daleall 25t Jleal s -
;U.)]\ 3elaS u..p.n;ﬂ Lﬁ)—‘*“n 43l sﬁ)@_"\u\ u.uLﬁ - RAJJA”

References:

10 el

e ASHRAE STANDARD 90.1 (2016). Energy Standard for Buildings Except Low-Rise Residential

Buildings. ASHRAE.

e Owen, M. (2019). Heating, Ventilating, and Air-Conditioning Applications. ASHRAE.

Course . . .
- - R
Title: Special course - 1 I- s=a e
Course .. . Contact hrs.
Code: Prerequisite Credit hrs. ec. Tut Lab.
MPEG75 3 2 1
Course Class Works Prac/Oral Final Exam Total Exam Time hr.
Grades 40 20 40 100 3

Course Content:

1A g gl

This course content will be specified by the course
instructor according to new trends in energy systems and
national and international market requirements. In
addition, the student capabilities and pre-studied courses
will be considered. In the case of needed prerequisites
courses, the instructor should specify it before the

i s aall Gude I e Rall 138 (5 sine paat Lo
Al ol (5 gud) ilallaia g 28U Aadail 8 ppaad) olaiU
Ul 8 lall sdau ¢ elld ) ALl A5l
Q\J)SAJPJ:\J\A‘;L@:\“\JJ&ML;\S\ C'_l\‘)‘)g.d\j
s je i s Gl Lo ang il i

o sl
registration stage.
References: 0 )
[ ]
Sl Special course 2 2- pad ) pe
Title:
Course . . Contact hrs.
Code: Prerequisite Credit hrs. ec. Tut Lab.
MPEG76 3 2 1
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Course Class Works Prac/Oral Final Exam Total Exam Time hr.
Grades 40 20 40 100 3

Course Content:

o8l (s giaa

This course content will be specified by the course
instructor according to new trends in energy systems and
national and international market requirements. In
addition, the student capabilities and pre-studied courses
will be considered. In the case of needed prerequisites
courses, the instructor should specify it before the

Ly ) Rl Gy J e okl 138 (5 gima 20a ol
db gl (3 saall ilalhaia g d8UY dakail 3 paall slaidd
DUl ol a8 el s ¢ lld ) A8l A5l
Sk 2oy Ala b Ll 3 G I SR
Aa je d8 Laaaas Gl o caag daulal) clillie

o el
registration stage. ]
References: pl

[

Working Fluid in Refrigeration and air o @ e R (fagedll 6
%otlljer:Se gconditioning sgstems oloell By 38 pB 8 Al ol
ggggfe Prerequisite Credit hrs. ec. C_?_r;ttéct hrs. Y
MPEG677 3 2 1
Course Class Works Prac/Oral Final Exam Total Exam Time hr.
Grades 40 20 40 100 3
Course Content: 1Al (g giaa

Introduction to working fluids in refrigeration and air
conditioning systems - Overview of refrigerants used in
vapour  compression  refrigeration  system -
Understanding working fluids used in vapor absorption
refrigeration system - Examination of working pairs in
vapor adsorption refrigeration system - Methods and
advantages of chilled water treatments - Introduction to
desiccant materials in solid and liquid form - Application
of nanofluids in refrigeration and air conditioning
systems.

- ol sell Cans gy ) Aadail 8 Jaad) i) g (o Aadia
3ol AU deadieall o pd) e dale 3k
i) Ut 8 Aaxtiunall el 3 gus agd - LAl Jaaiay
280 oUai 8 Jeall 2551 pand - ) (aliaidl
- 33 yaall olpall Ciladlee Ul 3e s 3ok - ) Galiaiay
S AL Adeall DAl 8 dddsad) o gal (e dadia
o) el a5 ) Aalaif b 4y ) 9 gl il

References:
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e Herold, R. W., Tichy, J. A. and Gosney, W. B. (2023). Working Fluid in Refrigeration and Air

Conditioning Systems, 2nd Edition. McGraw-Hill.

e Stoecker, W. F. and Jones, J. W. (2022). Refrigeration Systems: Working Fluids and Cycles. Wiley.

Course Modeling and Simulation of
Title: Refrigeration and air conditioning o) sel) CanSs g 5 alad dadai ¢ 3lSlas
) systems
Course . . Contact hrs.
Prerequisite Credit hrs.
Code: d Lec. | Tut. | Lab.
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MPE678 H 3 2 1
Course Class Works Prac/Oral Final Exam Total Exam Time hr.
Grades 40 20 40 100 3

Course Content:

108l (5 giaa

Introduction to working fluids and refrigeration cycle -
Modelling and simulating vapour compression
refrigeration system with different working fluids -
Modelling and simulating heat pump system using
various working fluids - Modelling and simulating gas
refrigeration system with different gases - Modelling and
simulating vapour absorption system using different
absorbents and refrigerants - Modelling and simulating
multi-stage refrigeration systems - Modelling and
simulating desiccant evaporative air conditioning system
with different desiccants and working fluids.

Alai 3lSaa g Anlai - &y 5l 8 53 5 Jeadl B3l g (e dadia
dalal - Adliaal) Jeadl Jil g e LA dakiay & il
el Jil sas aladinly 4y ) all cilaaal) HUai slSlas
L )yl AU Bllaa y dadad - Adlial)
alasiuly ) aliaial sl slSlaa s dadai - ddlial)
il At 3lSlaa g dadal - AalA L iy yia g dale 3 e
ol oSl alas 3lSlaa g Aadad - Jal jall Baaaa

Aaliaal) dlalal) J3) guall g cilaanally Cadnall

References:

eSB!

¢ Hu, J. and Zhang, X. (2023). Modeling and Simulation of Refrigeration and Air Conditioning Systems:

A Practical Approach. Springer.

e Valluri, R. R. and Rao, A. S. (2022). Advanced Modeling and Simulation of Refrigeration and Air

Conditioning Systems. CRC Press.

C_our.se Energy Conservation Methods in HVAC s Rl Al e LN e Bl 508
Title: &) sl

ggggfe Prerequisite Credit hrs. oc. C_T_r;tfa L Y
MPEG79 3 2 1

Course Class Works Prac/Oral Final Exam Total Exam Time hr.
Grades 40 20 40 100 3

Course Content:

1A g gl

Integrated building design - Passive solar and daylighting
design - Natural ventilation -Building envelope,
insulation, and windows/glazing systems - Energy
modeling - Criteria for selecting cooling systems - Using
environment-friendly refrigerants - Cooling tower
operation and water treatment - Selection criteria for
hydronic systems and air distribution systems - Heat
recovery devices and systems - Thermal energy storage
and energy management systems.

w\buwﬁm_&w\w\ﬁ@
Joalls sl e - Ranud Lysed - el ¢ g
Dbia) ulae - AUl dadas - zla g 20 gl dakif
o - all dAgaiall il el aladial - i) dadaif
Akl URY) ulee - sl Aallea 3yl )
Balais) Lalail 55 el - ol sedl aoy 55 kil 5 el g el

AUl 58] 3y ) jadl ZaUal 1y 55 Aalail -5 ) jall

References:

:&‘)A-“

e Herold, R. W,, Tichy, J. A. and Gosney, W. B. (2023). Gosney, Energy Conservation Methods in

HVAC Systems, 2nd Edition. McGraw-Hill.

e Bahnfleth, W. J. (2022). HVAC Energy Efficiency: Principles and Practices, John Wiley & Sons.
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Course Advanced Cooling Load Methods and | 48Uall 3 )3 5 (s )l yal) Jeall cililua 3 daaiiall (3 hall
Title: Energy Management Skl

gggse Prerequisite Credit hrs. ec C_?_Tté(:t hrs. b,
MPE770 3 2 1

Course Class Works Prac/Oral Final Exam Total Exam Time hr.
Grades 40 20 40 100 3

Course Content:

108l (5 giaa

Transfer function method for cooling load calculation -
(CLTD/SCL/CLF) method for cooling load calculation -
Modified BIN method for cooling load calculation -
General mathematical models of buildings for energy
management - Building and testing computer systems
used in energy management - Computer software for
energy management - Designing cooling systems using
computers - Introduction to artificial intelligence in
energy management - Data collection and analysis for
energy management - Understanding building dynamics
and their impact on cooling load calculation and energy
management.

Aok - a0l dea clead Juill A4k 435k
BIN & yk - 3 sl Jea Glual (CLTD/SCL/CLF)
Ll Lpaly ) Z3lall -l Jes il daadl)
A salal) adaty) jlaal ol - Al sy Sl
A8l 513y i sl el g - A8UAD 5 ) b dediiusal)
Ladie - IV Cualall alaaialy 3y 5all dadal avenal -
u\.vh.ﬂ\ d,)&;ﬂj ra - 43l 3_)\)! ‘_g ‘;chka.ay‘ £SAl
Gl el 3l bl GlSualing agh - 48l 3 )0y

AU 5 5 il Jea

References:

eSB!

e Afshari, A., Bejan, A. H. and Khosroshahi, M. M. (2022). Advanced Cooling Load Methods: A

Practitioner's Guide. Springer.

e Etheridge, D. W. (2022). Energy Management for Buildings and HVAC Systems, John Wiley & Sons.

%otlljer-se Building Information Modeling sliall Gl glae daas

ggggfe Prerequisite Credit hrs. oc. C_T_Tjtt?a hrs. Y
MPE771 3 2 1

Course Class Works Prac/Oral Final Exam Total Exam Time hr.
Grades 40 20 40 100 3

Course Content: 18l (5 giaa
Introduction to BIM sets the foundation. - @JL&A\ = Al -y x=3 BIM o) A
Implementation in  Projects explores  practical | & 3exii BIM 303 ddoa - dleall cilanhil) CodSi

applications. - BIM Management Plan delves into
strategic oversight. - Roles and Responsibilities outlines
team dynamics. - Model Sharing emphasizes
collaborative workflows. - Collaboration Procedures and
Modeling Requirements details best practices. - Software
Tools highlights essential technologies. - BIM and
Sustainability examines environmental considerations. -
Cost Estimating / 4D Simulation explores financial and

aaat Gl ggaall s Yl dadl Y A6
daall pae e zalaill 48 jLie S5 - (3 4l SlSaalin
o Aadall e s o stadll el yad Juealii -3 gl
e s suall Ll Cilma ) ol ol - s laall Jual
e Y (o Aalaiayl g BIM - dealal) colal)
CadSing ol Auely ) slSladl / dalal) i - Al
13 (A Sexii Navisworks 51 - Aie 311 g 4lall sles¥)
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temporal dimensions. - Navisworks Tool deep-dives into
this specific software. - BIM for Facility Management
concludes by applying BIM principles to ongoing facility
operations.

Gubiy 38l 3oy BIM afidy - sl el il
el il lilee e BIM 53l

References:

10 el

e Borrmann, A., Tichy, J. A. and Sacks, R. (2023). Building Information Modeling: A Student's Guide.

McGraw-Hill.

e Beall, L. S. (2023). Building Information Modeling: Principles and Practices. Wiley.

Course Industrial Ventilation and Smoke . A a9 3 tas .
Slaall 3 la) Luall ) dalas)

Title: Management a5 e linall 435 =

Course .. . Contact hrs.

Code: Prerequisite Credit hrs. Lec Tut Y

MPE772 3 2 1

Course Class Works Prac/Oral Final Exam Total Exam Time hr.

Grades 40 20 40 100 3

Course Content:

108l (5 giaa

Heat dissipation in industrial settings, including heat
sources and heat removal methods - Techniques for
controlling moisture accumulation in the workplace -
Overview of displacement ventilation systems and their
benefits for indoor air quality - Zone pressure control
methods to prevent air infiltration and improve
ventilation effectiveness - Strategies for controlling and
reducing air pollutants and gases in industrial settings -
Applications of industrial ventilation and smoke
management, including case studies and real-world
examples.

JJLAAA Sl gﬁ LA.\ sa.\cl.\mj\ QL‘\..).\]\ gﬁ SJ\)AM RYRTY
oS5 g oSl s - ) jal) A1) Gy 3,1l
Lt Aalail o ddle 3,k - Jaall GlSa 8 45k )l
b aSall 3ok - Al o) sgll 53 5al Lai 5 Aa)3Y)
- A 5el) Agllad g o) sgdl oy el ddkaiall Jais
s DIl el gell lsla (e aad) g Sl liad) yiud
30y dsclicall 4seill clinks - delicall ciliyll

Aoadl ) ALY 5 Al il 5o @l Lay (Al

References:
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e ACGIH (2023). Industrial Ventilation: A Manual of Recommended Practice. American Conference of

Governmental Industrial Hygienists (ACGIH).

e Quintiere, J. G. (2023). Smoke Management in Buildings. John Wiley & Sons.
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Importance of control systems in HVAC and the different
modes of feedback control used in HVAC - Basic
hardware components necessary for control systems -
Real-world examples of HVAC system control -
Building automation and its role in controlling HVAC
systems - Advanced control design topics such as
adaptive control, predictive control, and optimization
techniques.
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This course content will be specified by the course
instructor according to new trends in energy systems. and
national and international market requirements. In
addition, the student capabilities and pre-studied courses
will be considered. In ca.se of needed prerequisites
courses, the instructor should specify it before the
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This course content will be specified by the course
instructor according to new trends in energy systems. and
national and international market requirements. In

Ly ) Rall s J e Rl 138 (5 gina 20al ol
dgba gl (3 guall cilillaia g A8UAY Aakail 8 ypaadl olasD

Page 209 of 741




q .
Helwan University 2024 Wlall cula jall Al pal dlaal) ds3W) iyl gl dutS

addition, the student capabilities and pre-studied courses | «3all <l jad & plaill s ¢ S ) ALYl A 5ol
will be considered. In ca.se of needed prerequisites | <l jie 39a s Ala 4 Leiad o o Gl &l el

courses, the instructor should specify it before the | {s 0 (8 Liaass oad) o cany dunlad cilillia
registration stage. el

References: ) )

Page 210 of 741





