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Program Specification

Cairo University Faculty of Engineering

A- Basic Information

1- Program Title : Diploma of Graduate Studies
(Applications of Automatic Control of Mechanical Power systems)

2- Program Type :  Single V Double [ | Multiple [ ]

3- Department offering the program: Mechanical Power Engineering Department

(The ACC LAB in the MEP department operates and supervises this post-graduate Diploma)

4- Department Coordinator : Prof. Dr. Ashref Sabery

5- Program Coordinator : Assoc. Prof. Dr. Mohsen S.Soliman

6- External Evaluator:
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7- Last date of program specifications approval: Faculty meeting on October 2012 (a recent program

specifications approval was also taken on January 2015).
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B- Program Context and Professional Information:

I.  Program Vision:

To provide top-quality, distinguished education locally & internationally. To engage in automatic control
training activities & projects which serve Egypt & Arab World needs and to help in nation development &
improving quality of life. To provide post-graduate with international scientific capacity and distinguished
technical skills in the field of automatic control of mech. power systems and energy and rationalization.
This post-graduate should also have a high sense of belonging and dedication to Egypt and Arab Nation.

Il.  Program Mission:

To achieve a developing-high academic excellence and a top-quality educational and technical training
environment capable of attracting distinguished graduates from both inside and outside. To have a post -
graduate engineer who is highly competitive academically, professionally &ethically, and is also capable of
performing scientific & applied automatic control projects. This engineer should be capable of improving
his skills, increasing his knowledge and technical information, and of performing continuous learning, in
line with international innovations in automatic control discipline and the related fields, and capable of
doing effective and real contribution to sustainable development both in Egypt and in the Arab World.

1.  Program Aims:
The program aims to develop and enhance the scientific capabilities and practical and professional skills
of its post-graduate student in industrial and applied specialized fields which involve all types of automatic
control loops/circuits, and advanced virtual labs applications in Mechanical Power Engineering Systems.
v' The program aims to develop and create distinguished aspects or characteristics of its post-graduate
students by providing them a top-quality advanced education, sufficient practical & application-oriented
training and great self-learning experience in the fields of PC & IT tools all in automatic control systems,
virtual lab packages, Hydraulic/Pneumatic circuits, SCADA systems, PLC & micro-controller technology.
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v" The program aims also to assist and continuously follow up post-graduates to get advanced training, to

find distinguished jobs related to automatic control fields and to purse M.Sc. and Ph.D. studies, as well as

to enhance their technical and social potentialites to perform their roles in the society.
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By the completion of this Diploma, the post-graduate will be capable:
1- To understand various types of automatic control loops in mechanical power and energy transfer systems.
2- To apply his knowledge in professional work in fields of operation, control & management of mech. power
systems, energy rationalization processes in power plants, HVAC & refrigeration units, and ICE systems.
3- To identify technological and automatic control problems of mechanical power systems and to suggest
the reasonable, efficient, most-economic, and effective-optimum solutions for those problems.
4- To use his professional skills to select proper new technologies for various automatic control applications.
5- To use self-E-learning and virtual lab programs and PC applications (Mat lab, AutoCAD, SCADA, ..etc).
6- To organise and manage time and all resources effectively; for short-term and longer-term commitments.
7- To manage work entitled, perform engineering calculations, transfer knowledge, communicate in written
reports and oral forms, both in Arabic & English, work in a group in a specific project , manipulate and
sort data, use of IT and evolutionary technological tools, and to think logically.

1V-  Program Job opportunities:
Upon completion of this Diploma, the post-graduate engineer should be capable of working in all types of
automatic control jobs in:
a) Power stations and petrochemical plants and Processing or user industries.
b) Management in industries and mechanical power engineering projects.
¢) Establishments concerned with cars, ships, energy generation or aerospace, refrigeration and
HVAC.
d) Safety control fields and environmental protection and pollution control areas.
e) Relevant research and development Institutes related to automatic control aspects.

3- Academic Standards for the Diploma:

The academic standards of the program are designed and adapted to satisfy the criteria presented in
NARS (as given in Appendix-2).

Attributes of program graduates as per NAQAAE Requirements for Diploma programs:

1. Apply the acquired knowledge in his/her profession.

2. Identify professional problems and propose appropriate solutions for their problems.

3. Master professional skills and use the most appropriate technological tools in professional practice
for improving teaching process.

Communicate and lead teams through systemic professional work.

Make decisions in the light of available information.

Utilize available resources efficiency.

Display awareness of his/her role in community development and environmental conservation.
Act in a way that reflects his/her commitment to integrity and credibility, and accept
accountability and taking responsibility for his/her action.

9. Realize of the need to develop him/hers self and engage in continuous education.

4- General I1L.O’s of the Diploma:

a- Knowledge and Understanding:

On successful completion of this Diploma the post-graduate should be able to demonstrate knowledge and
understanding of:

1. Theories, Information, sciences and specialized technologies in the fields of automatic control of
mechanical power equipments and systems.

DS
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automatic control fields.

3. Various effects of engineering professional practices on different components of the environment.

4. Methods used for emission/pollution control and energy rationalization and maximization of the benefits

of new and renewable energies.

b- Intellectual Skills:

On successful completion of this Diploma the post-graduate should be able to:

1. Identify all scientific and practical problems related to automatic control of mechanical power systems.

2. Analyze and propose professional and technical solutions and algorithms for automatic control
problems.

3. Analytical reading of research & report topics related to automatic control of mechanical power systems.

4. Evaluate and estimate various risks involved in professional practices related to automatic control fields.

5. Take effective actions & professional decisions in accordance with/based on available data and
information.

WA RO NN & 1/ANCG

c- Professional and Practical Skills:

On successful completion of this Diploma the post-graduate should be able to:

1. Apply professional and practical skills in the fields of automatic control of mechanical power systems.

2. Execute short term project & write engineering technical report that involves graphs, charts, and diagrams.
3. Perform professional presentation & suggest possible alternative solutions for automatic control problems.
4. Write technical requirements and selecting engineering reference standards for automatic control projects.

d- General and Transferable Skills:
On successful completion of the Diploma, the post-graduate engineer should be able to:
1. Perform engineering calculations, Draw control circuits, block diagrams, and hydraulic/pneumatic layouts.
2. Transfer knowledge, Work in group, and Communicate in written & oral forms, both in Arabic & English.
3. Use IT & evolutionary technological tools, and computer applications (Excel, Mat lab, Virtual labs, .etc).
4. Prepare and write reports, Manipulate and sort data, Think logically, and do continuous self E--learning.
5.Use computer software applications (Excel, EES, Mat lab, AutoCAD,...etc)
6. Identify practical problems, compare and select between different technologies for control systems.
7. Organise and manage time and resources effectively; for short-term and longer-term commitments.

5- Detailed Intended Learning Qutcomes (ILO’s) of the Diploma:

a- Knowledge and Understanding:
On successful completion of this Diploma the post-graduates should be able to demonstrate knowledge
and understanding of:
al- Basic facts, definitions, types of and components of different types of practical automatic control systems.
a2- Automatic control theory and concepts of mathematical modelling of various types of mech. power systems
and energy transfer processes, element and the whole system transfer functions, and Block diagram analysis.
a3- Laplace Transform & inverse Laplace technique for solving system’s ordinary time-dependent Diff. Eqns.
a4-Instantaneous dynamic response of control system and its graphical presentation on an output-time scale for
various types of different input testing functions.
a5-Main definitions and characteristics of dynamic response of 1** and 2" order automatic control systems.
a6-The analogy between various types of mechanical control systems and electric control systems.

a7-Essential requirements of accuracy, efficiency, safety, and stability of any automatic control system.

a8-Basics of experimental measurement definitions such as: transducers, uncertainty, accuracy, random or
biased errors, hysteresis, impedance matching...etc.

a9- Importance of measurements and feed-back processes in closed-loop automatic control systems.

al0- Concepts& importance of Calibration, static response and dynamic response of a measurement system.

all- Uncertainty analysis, statistical calculation of exper. measurement, and graphical data presentation.
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al2- Various types of practical measurement transducers, types of signal conditioning devices, data acquisition

hardware/software systems, and data output processing and display tools.
al3- Various equations for experimental error propagation and data uncertainty and statistical analysis.
al4- Different types of transducers and sensors used for measurement of electric signals, pressure,

temperature, flow rate, flow velocity, force, ....etc.

WA RO NN & 1/ANCG

al5-Basics of an on-line interactive virtual lab software for studying and analyzing hydraulic systems.

al6-Basics& components of Hydraulic circuits as types of automatic control systems for mechanical outputs.

al7-Various types of positive disp. Pumps, actuators, pressure valves, directional valves, flow valves, check
valves, oil conditioning methods, o0il conductors, and hydraulic circuit auxiliaries.

al8-Essentail types of hydraulic symbols used for presentation of all types of hydraulic circuits and systems.

al9-Concepts of reading hydraulic circuits schematics for proper analysis of the system function &its output.

a20-Requirements of a General on-line interactive virtlab program for studying and analyzing automatic
control techniques of mech. power systems, heat transfer equipments, and energy efficiency processes.
a21-Structure of practical control virtlab, managements of control parameters, synoptic diagram, flow paths,
instrumentation, control Boards, Operation buttons, alarm signals, system diagnostics, and output data.
a22-Concepts of verification and calibration of automatic control virtual lab programs.

a23- Basics of process sequential control and practical applications of industrial PLC Systems.

a24-Major functions and various components and expansion modules of different types of PLC systems.
a25- Structure of PLC languish for ladder logic diagram, statement list diagram, and function block diagram.
a26-Basics of programming, running, simulation, diagnostics and trouble-shooting of various PLC systems.

a27-Basics and requirements of performing a short-term design project in the fields of applications of
automatic control of mechanical power systems and heat and mass transfer processes and equipments.

a28- Integration of various parts of subjects, knowledge and understanding into a specific project task.

a29- Integration of different human resources & available materials into a team project due at a specific time.

Electives:

a30- Concepts of main HVAC processes, functions and how to do them, and their inputs or outputs signals.
a31-Governing conservation eqns. Of the HVAC automatic control processes.

a32-Control parameters, Synoptic diagram, flow paths, instrumentation&control boards of HVACVirtualLab.
a33- Verification and calibration of a HVAC automatic control virtual lab program.

a34- Relation between heat transfer processes and thermodynamic processes.

a35- Different modes of heat transfer and their physical origin.

a36- Steady 1-D conduction, uniform &non-uniform thermal conductivity, heat sources, and extended surfaces.
a37- Different heat transfer processes involving free and forced convection problems.

a38- Multi-mode heat transfer problems and basic types and performance of heat exchangers.

a39-Fundamental Aspects of Pipe-Lines, Types and components of Piping Systems, Review of Hydraulic
considerations, Major and Minor Losses in Piping Systems.

a40-Types of Pipe Fittings, Piping System Design and Calculations problems.

a41-Using Computer Software and numerical calculation methods in design & analysis of Piping systems.

a42-Types of Valves (functions, selections: hydraulic considerations, construction, ratings, materials, Flow
through valves, pressure losses, design facts/parameters-Manual Valves(types, selection, and operation).

a43-Hydraulic& Pneumatic control valves (Pressure, Directional, check), and Types of Flow Meters.

a44-Advanced hardware & software components of many practical and actual PLC systems.

a45-Advanced applications detailed examples for all working steps showing how to design, build, configure,
program, test, trouble-shooting and finally to run a PLC project.

a46-Typical PLC design projects to show the LAD, FBD & STL programs and to give the participants skills
and knowledge to solve some practical and actual PLC examples and control projects.

a47-Analogy and Difference between components, operation, and functions of Hydraulic & Pneumatic circuits.
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a48- Basics of Pneumatic logic circuits and processes and using of virtual labs for pneumatic control circuits.
a49- Basics of proportional hydraulic valves & circuits, electric input, and feed-back of a proportional solenoid.
a50- Basics and various types of Servo-hydraulic valves and circuits, electric requirements for input, feed-back

signals of servo-valves, and practical applications of servo-hydraulic circuits.

b- Intellectual Skills

On successful completion of this Diploma, the post-graduate student should be able to:
b1- Select and apply appropriate mathematical, graphical and technical methods in modelling and analysis
of automatic control problems.
b2-Verify accuracy & validity of different types of virtlab programs by doing parallel engineering calculations.
b3-Searching for scientific & technical information and adopting automatic control self-E-learning capabilities.
b4- Analyze and compare the Performance and time response of different types of automatic control systems.
bS-Apply mass, thermodynamic and energy balance analysis for different mechanical power control systems.
b6-Applythe conceptof softwaresimulation of diagnostics & operation of various types of practical PLC systems.
b7-Compare between practical measurement devices, transducers & several methods for signal conditioning,
data acquisition, and different output displaying and processing systems.
b8- Solve numerical examples on uncertainty analysis and error propagation in measurement systems.
b9- Study, describe, and compare between different methods for measurement of pressure, temperature, flow
rate, flow velocity, and force ...etc.
b10- Apply and use Laplace Transform and inverse Laplace tables for mathematical modeling, block diagram
reduction and for solving the system’s ordinary time-dependent differential equations.

c- Professional and Practical Skills:

On successful completion of this Diploma, the post-graduate student should be able to:

c1- Identify several types automatic control problems of mech. power systems & energy transfer processes.

c2- Perform professional designs for different Hydraulics, Pneumatics, PLC, and conventional control systems.

c3- Use, apply and calibrate different types of automatic control virtual labs.

c4- Diagnose failure and problems of automatic control of mechanical power systems and equipments.

¢5- Monitor & evaluate performanceof different Hydraulics,Pneumatics,PL.C, and conventional control systems.

¢6- Formulate and analyze heat transfer and fluid flow practical problem related to control fields.

¢7- Design and Analyse different types of heat exchangers and Optimize thermal and energy systems.

c8- Assess the performance & Compare the technical specifications of different types of Hydraulics, Pneumatics,
PLC, and conventional control systems.

¢9- Analyse the different project requirements and output components and the technical project report.

c10- Suggest possible alternative solutions for various types of automatic control problems.

d- General and Transferable Skills:

On successful completion of this Diploma, the post-graduate student should be able to:

d1- Perform engineering calculations, Draw control circuits, block diagrams, and hydraulic/pneumatic layouts.
d2- Transfer knowledge, Work in group, and Communicate in written & oral forms, both in Arabic & English.
d3- Use IT & evolutionary technological tools, and computer applications (Excel, Mat lab, Virtual labs, .etc).
d4- Prepareand write reports, Manipulate and sort data, Think logically, and do continuous self-E-learning.
d5- Use computer software applications (Excel, EES, Mat lab, AutoCAD,...etc).

d6- Identify practical problems, compare and select between different technologies for control systems.

d7- Organise and manage time and resources effectively; for short-term and longer-term commitments.

6- Academic Reference Standards:

The academic standards of the program are designed and adapted to satisfy the criteria presented in
NARS (as given in Appendix-2).
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- External References for Standards (Benchmarks)

1- Egyptian Supreme Council for Higher Education.

2- Egyptian National Academic Reference Standards (NARS.)
3- Egyptian Engineers Syndicate.

- Comparison of Provision to External References

7- Curriculum Structure and Contents:

This a special credit hours system Diploma under the supervision of ACC lab. The registration is done 1* at

ACC lab at Mechanical Engineering Department. As per the last 2013/2014 Post-Graduate Bylaws of FECU,
the Program consists of 30 credit hours of post-graduate courses of the Code MEP 5%*, The 30 credit hours
are divided on 10 courses (each course is equivalent to 3 credit hours). The student has to study 18 credit
hours of mandatory courses and 12 credit hours of elective courses. The mandatory courses must include a
3 credit hours for the Diploma Design project MEP599.

8- Program Structure & Organization of Courses: (as per 2013/2014 Post-GraduateBylaws of FECU)
The Mandatory Courses: (18 credit hours)

Code Course Title Credit Hr{ Prerequisite

MEP 560|Instrumentation for Measurements, Tests & Control in Mech. Power Systems—lSt Term 3
MEP 561|Automatic Control-Theory and Applications in Mechanical Power Systems — 1* Term
MEP 562| Using Hydraulic Circuits in Mechanical Power Systems — 1% Term in the diploma
MEP 563| Using Virtual Labs for Analysis of Automatic Control Systems- 2™ Term in diploma
MEP 564 Using PLC and IT in Automatic Control Systems - 2" Term in the diploma
MEP 599 Project**- in the last Term of the diploma

** Special applied course (with no final term exam), all grades are based on the In-term works.

1EP 560
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The Elective Courses: (student selects 12 credit hours from the list as per the courses
offered by the department in each term- subject to availability):

Code Course Title Cg’;‘:‘ Prerequisi|
MEP565 Using Pneumatic Circuits in Automatic Control Systems 3
MEP566 Advanced Applications of Hydraulic Circuits in Automatic Control Systems 3 |MEP562
MEP567 Advanced Applications of PLC in Automatic Control Systems 3 |MEP564
MEP568 Advanced Applications of Pneumatic Circuits in Automatic Control Systems 3 |MEP565
MEP569 Applications of Virtual Labs for Control of Steam Power Plants 3
MEP57() Applications of Virtual Labs for Control of Refrigeration & Freezing Plants 3
MEP571 Applications of Virtual Labs for Control of Central Air-Conditioning Systems 3
MEP572 Applications of Virtual Labs for Control of Industrial Diesel Plants 3
MEP573 Applications of Virtual Labs for Study and Analysis of Performance of ICEs 3
MEP574 Applications of Virtual Labs for Control of Pumping Plants and Tanks Filling 3
MEP575 Applications of Virtual Labs for Control of Solar Energy Heating Plants 3
MEP576 Applications of Virtual Labs for Control of Central Water Heating Plants 3
MEP577 Applications of Virtual Labs for Control of Gas Turbines Plants 3
MEP578Applicationsof Industrial Valves: Types,Design, Construction, Installation, & Maintenance| 3
MEP579 ApplicationsofIndustrial Pipe lines: Types,Design,Construction,Installation& Maintenancq 3
MEP58() Selected Topics in Pipe lines, Pumps, and Turbines 3 *
MEP581 Selected Topics in Control Systems of Pipe lines, Pumps, and Turbines 3
MEP582 Selected Topics in Refrigeration and Air-Conditioning Engineering 3 *

Head Office New Mech. Power Building No.1700C 8/21 Tel: 35678600/35678729 Mob:01002861989
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MEP583 Selected Topics in Control of Refrigeration and Air-Conditioning Systems. 3 *
MEP584 Selected Topics in Combustion Systems and Internal Combustion Engines. 3 *
MEP585 Selected Topics in Control of Combustion Systems & Internal Combustion Engines. | 3 *
MEP586 Selected Topics in Power Plants and Steam Engineering 3 *
MEP587 Selected Topics in Control Systems in Power Plants and Steam Engineering 3 *
MEP588 Fluid Dynamics and Applications
MEP589 Theory of Turbo Machines
MEP590 Heat and Mass Transfer

* Before each term, the department announces the contents and subjects covered in each selected topics
course which is available for registration for that term.

9- Admission Requirements for the program:
This is done as per the relevant items for general admission requirements in last 2013/2014 Post-Graduate
Bylaws of FECU.

10- Attendance, Progression and Program Completion Requirements:
This is done as per the relevant items for general admission requirements in last 2013/2014 Post-Graduate
Bylaws of FECU.

11- Student Assessment (Methods and rules for student assessment)
This is partially done as per the relevant items for general admission requirements in last 2013/2014 Post-
GraduateBylaws of FECU. In addition, next table is also used as a guide:

Method (tool) Assessed ILO's
1- Written exam 1,2&3
2- Quizzes and reports 1,2&3
3- Oral exams 1,2,3
4- Practical 1&2
5- Project applied on a practical field problem 1,2,3 &4

12- Evaluation of Program Intended Learning Qutcomes:

No documented samples are available at the time being

Evaluator Tool Sample
1- Senior students Questionnaire & Verbal N/A
2- Alumni Questionnaire & Verbal N/A
3- Stakeholders ( Employers) Report & Verbal N/A
4-External Evaluator(s) (External Examiner(s)) Report & Verbal N/A
5- Other social parties Non N/A

Signature of Head of the Department: Prof. Dr Ashraf Sabery

Signature of Program Director & Coordinator: Assoc. Prof. Dr. Mohsen S.Soliman
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Date: 13 /1/2015
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Appendix (1)

Description of all Courses in the Program

MEP 560 - Instrumentations for Measurements, Tests and Control in Mechanical Power Systems:

Basic definitions — Concept of Calibration, static and dynamic response — Importance of accuracy, error-
propagation and uncertainty analysis in experimental measurements — Methods of statistical analysis and
graphical presentation of experimental results — Practical applications of measurement devices,
electrical instruments, and signal conditioning devices — Using of Personal Computers in data accusation,
processing and analysis during and after experimental measurements. Measurements of pressure,
temperature, flow rate, fluid velocity, force. Control of Pressure, temperature, and flow rate.

MEP 561 - Automatic Control — Theory and Applications in Mechanical Power Systems:

Types of Control Systems — Mechanical components, pneumatic, hydraulic, electric systems — Modeling —
Transfer function — Closed loop system — Instantaneous response — Stability and equilibrium tests —
Design of control systems — Applications of control systems in turbo-machines, heat transfer equipments
and in combustion systems.

MEP 562 - Using Hydraulic Circuits in Mechanical Power Systems:

Definition of Hydraulics- Hydrostatics (Pressure, Transportation & Magnification of Force & Moment)-
Hydrodynamics (Continuity eqn., Bernoulli's eqn., Energy eqn., types of fluid flow)- Methods of Power
transportation- Basic Components of Hydraulic Systems-Types of Positive Displacement Pumps (Gear,
Vane, and piston pumps)- Types of Hydraulic Actuators (Cylinders, Engines, Semi-rotating Engines)-
Pressure Valves — Directional Control Valves — Flow Control Valves- Non-return Valves — Conditioning
of Hydraulic Oils (filters, Heat Exchangers, Tanks)- Oil Piping — Auxiliaries (Accumulators, Manifolds,
Flow Meters, Pressure Gauges, Switches)- Hydraulic Symbols — Reading Hydraulic Schematics — Basic
Hydraulic Circuits (Direction Control, Speed Control, Two-cylinders Control, Pumps Curves, Step-
displacement diagram, Numbering of Hydraulic Elements).

MEP 563 - Using Virtual Labs for Analysis of Automatic Control Systems:

Definition of Virtual Labs(V.L.), Relation with PC and IT applications — Function of V. L. in Automatic
Control Systems of Mechanical Power Engineering- Requirements of on line interactive Control-
Systematic Basic Components and general format for Automatic Control V.L.- Main Menus of V.L.
program-Setting Basic Control Elements- Showing Flow directions on Synoptic diagram- Elements of
Main Control Board- Sensors and Gauges Board- Operation, Control and Alarms Board- Changing
Operation Parameters- Diagnostics and Trouble Shooting- Data Recording-File Saving-Operator
Reports- Charts of Heat Balance and System thermal Results- Evaluation and Calibration of V.L.
Program- Case Study: Management and Operation of Automatic Control System of Industrial Steam
Boiler- The simulation includes many critical control alarms, input/output signals, operation and
instrumentation parameter-boards, diagnostic tools, error-report filling, help/trouble-shooting menus
and Thermal Balance Calculations and Plotting tools.

MEP 564 - Using PL.C and IT in Automatic Control Systems:

What is a PLC- Identifying Details, functions, Applications of PLC Units- Introduction for Basic Electric
Components in Automatic Control Circuits (Sensors, transducers, keys, Relays, Contactors)-Types of
PLCs- Types of Analog and Digital Signals-Pneumatic Logical Elements- Types of Memories:

ROM, RAMLEPROM, EEPROM...- PLC Programming - Ladder Diagram- Function Chart- Statement
List- Setting Inputs and Outputs- Timers and Counters Programming- Expanding of PLCs.

MEP 565 - Using Pneumatic Circuits in Automatic Control Systems:
Design and Analysis of Automatic Systems (Objective/Method)- Advantages and Disadvantages of
Pneumatic Systems- Methods of Preparation of Compressed Air-Calculations of air piping system using
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operation Parameters (length, Pressure, flow rate, Pressure-drop)- Air Pressure Ratings-Types of
Actuators (Cylinders, Engines, Semi-rotating Engines)- Direct Control of Single and Double Acting
Cylinder- Pressure Control Valves — Directional Control Valves — Flow Control Valves- Non-return
Valves —Auxiliaries (Accumulators, Manifolds, Flow Meters, Pressure Gauges & Switches)- Symbols —

Reading & Analysis of Pneumatic Circuits Schematics.
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MEP 566 - Advanced Applications of Hydraulic Circuits in Automatic Control Systems:

Course Objective is to show correct method of operation of Hydraulic Systems to get their best
Performance and extended operation life- Construction of Integrated Hydraulic Circuits (that include
various elements studied before) to perform pre-specified functions- Applied Examples- Sealing Methods
(simple and dynamic sealing)- Setting up Hydraulic Systems (1** run tests, Initial required precautions,
examination and starting up various elements)- Methods of operation and Maintenance: Connecting
various Components- Investigation of Pump and motor status-Identifying air bleeding points in the
Hydraulic System- No load Operation and Loading procedure — Adjusting Pressure & Flow Control
Valves- Protective Maintenance- Trouble Shooting and Faults finding and fixing- Auxiliaries of
Hydraulic Circuits(Accumulators, Manifolds, Flow Meters, Pressure Gauges & Switches).

MEP 567 - Advanced Applications of PL.C in Automatic Control Systems:
Applications and Practical Examples for using PLC units in Automatic Control of Mechanical Power
Systems- Various Examples and Applications for the Ladder Diagrams, Function Charts, and Statement
Lists- Applications on PC using PLC simulation and Computer Programs.

MEP 568 - Advanced Applications of Pneumatic Circuits in Automatic Control Systems:

Advanced Applications on PC for Industrial Pneumatic Circuits including Virtual Labs and Interactive
Simulations for Different Circuits (Q cycle, L cycle, U cycle, & the 3-cylinders cycle).These pneumatic
automation cycles, are largely used in the industry (e.g., for automatic feeding of work pieces). The 4-
circuits layouts are carried out with cascade & mechanical stroke end techniques. It is possible to run
only single manually controlled sequence, to use every time you want to repeat cycle, or can run
automatically until the deposit depletion (i.e., end of all 5-work pieces to be fed).The literal sequence has
been divided in 2 or more groups, so that, the energy transmission, to the air distribution lines, is carried
out by means of bi-stable 5/2 valves, driven by signals of impulsive kind (i.e., cam or mechanical
actuation type). When the plant is started the air flow are visible and you can follow any selected cycle
both on the pneumatic circuit and also be seen on the ‘“stroke-pitch diagram’ that characterizes the
sequence. The button Exit closes the entire program and thus returns you to Windows.

MEP 569 - Applications of Virtual Labs for Control of Steam Power Plants:

Interactive Automatic Control System for Steam-Turbine & Rankin Cycle Power Generation Plant:

This is an interactive computer-based training course that includes an investigation, a virtual computer
simulation and flow visualization. The course is designed to give the participant a broad based
understanding of the most important concepts of practical automatic control and real thermo-fluid
processes existing in multi-stage industrial Steam-Turbine & Rankine Cycle Power Generation Plant of
maximum electric output of 30 MWatt. Pressure and temperature gauges show various values at all
critical points of the plant.The steam-turbine unit include one high-pressure part and two low-pressure
parts. Steam may be extracted or not-extracted from those 3 parts for 3-feed water heat exchangers and
also for a deaerating unit. The plant also includes: an industrial 120 ton/hr at 120 bar water-tube boiler
(of virtLab-1) and a water-cooled vacuum condenser with 6000 m*/hr condenser cooling-water pump and
many flow control valves. The simulation includes all previous boiler controls of VirtLab-1. Additional
control systems/boards are included for steam turbine and electric-alternator unit and for the vacuum
condenser and the cooling-water pump. The simulation includes many critical control alarms,
input/output signals, operation and instrumentation parameter-boards, diagnostic tools, error-report
filling, help/trouble-shooting and Thermal Balance Calculations and Plotting tools.
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MEP 570 - Applications of Virtual Labs for Control of Refrigeration and Freezing Plants:

Interactive Automatic Control for Industrial Refrigeration and Freezing Plant:

This is an interactive computer-based training course that includes an investigation, virtual computer
simulation and flow visualization. The course is designed to give the participant a broad based
understanding of the most important concepts of practical automatic control and real thermo-fluid
processes existing in industrial R22 compression refrigeration plant used for both freezing and cold
storage of frozen products. Pressure and temperature gauges show various values at all critical points of
the plant. The plant uses a 6 m’/hr water-cooled condenser with adjustable inlet water-temperature. The
reciprocating compressor runs at 1450 rpm and has a 377 cm’ displacement volume. The plant has a
freezing thermal load of 5 kW and a refrigeration thermal load of 3 kW with two adjustable thermostats
for controlling refrigeration and freezing cells for different adjusted ambient temperature. On-line, and
updated real R22 h-s diagram is plotted to show every point of the cycle. The h-s plotting is stored on a
PDF file for further analysis. The simulation includes many flow or pressure control valves, many critical
control alarms, input/output signals, operation &instrumentation parameter-boards, diagnostic tools,
error-report filling, help/trouble-shooting and Thermal Balance Calculations and plotting tools.

WA RO NN & 1/ANCG

MEP 571 - Applications of Virtual Labs for Control of Central Air-Conditioning Systems:

Interactive Automatic Control System for an Industrial Air-conditioning plant:

This is an interactive computer-based training course that includes an investigation, a virtual computer
simulation and flow visualization. The course is designed to give the participant a broad based
understanding of the most important concepts of practical automatic control & real thermo-fluid
processes existing in an industrial plant used to air-condition a building to some pre-specified dry-bulb
temperature and relative humidity. Air-locks are used to have different adjustable ratios of recycled air
brought back to the building mixed with some renewal air. The plant includes 4 centrifugal pumps for
the 4 battery cells for heating, cooling, humidification, and after-heating. Each pump has its on/off
control board. Each battery cell has a control board that includes a pump flow rate-meter and both inlet
and outlet cell temperature (except the humidification cell). The plant has an on/off air fans or
ventilators control board and air locks control board. On-line, real psychometric diagram is plotted
showing all performed processes.

The diagram shows a point for Renewal air, point for Recycled air taken from inside the environment, a
point for the mixture of Renewal and Recycled air, points for the air outlet from the various A/C plant
batteries, and last point for the air going to the environment-building. The simulation includes many flow
control valves and temperature read-out gauges. , many critical control alarms, input/output signals,
operation and instrumentation parameter-boards, diagnostic tools, error-report filling, help/trouble-
shooting and Thermal Balance Calculations and Plotting tools.

MEP 572 - Applications of Virtual Labs for Control of Industrial Diesel Plants:

Interactive Automatic Control System for Industrial 6-cylinder, turbo-charger, 4 stroke Diesel engine
drive with thermal balance calculations:

This is an interactive computer-based training course that includes an investigation, a virtual computer
simulation and flow visualization. The course is designed to give the participant a broad based
understanding of the most important concepts of practical automatic control and real thermo-fluid
processes existing in Industrial 6-cylinder, turbo-charger, 4-stroke Diesel engine drive. The engine
follows the actual indicated compression ignition Diesel Cycle diagram. The thermal balance of this
mechanical Power system is also performed and presented for each working engine condition. The engine
utilizes the hot-exhaust gases to drive a compressor turbo-charger unit to pre-charge and increase the
pressure of fresh air into the cycle. This unit has an air-cooler and two sea water pumps. The 6-cylinders
are jacket-water cooled using a fresh water tank and two-fresh water pumps. Fuel is pumped to the
injectors using two-fuel pumps.The lube oil unit is driven by two lube oil pumps & a lube oil cooler
through one of the two sea-water heat exchangers. The second sea-water heat exchanger is used to cool
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the fresh water used in the engine cooling circuit. Automatic control system includes both of the engine
conductions section and auxiliary management section. The simulation includes many critical control
alarms, input/output signals, operation and instrumentation parameter-boards, diagnostic page tools,

error-report filling, help/trouble-shooting menus and Thermal Balance Calculations and Plotting tools.
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MEP 573 - Applications of Virtual Labs for Study and Analysis of Performance of Internal Combustion
Engines

Interactive Automatic Control System for an Industrial 6-cylinder, turbo-charger, Diesel engine with a
hydraulic brake unit: This is interactive computer-based training course that includes investigation, a
virtual computer simulation& flow visualization. The course is designed to give the participant a broad
based understanding of the most important concepts of practical automatic control and real thermo-fluid
processes existing in Industrial 6-cylinder, turbo-charger, and 4-stroke Diesel engine drive. The engine
follows the actual indicated compression ignition Diesel Cycle diagram. The thermal balance of this
mechanical Power system is also performed and presented for each working engine condition. This
extension lab investigates all performance characteristics of the internal combustion engine of VirtLab-8
as a system with two degrees of freedom: during normal operation its output work is altered in two ways:
(1) by changing its rpm for a fixed load on the engine shaft; (2) by changing position of hand-lever or
accelerator to keep same rpm for variable load on the engine shaft. The engine characteristics are
obtained at full torque load, power and fuel specific consumption. The engine is mounted on a bench and
connected to a dynamometrical brake. All proper operation conditions are adjusted through the control
boards. The simulation includes many critical control alarms, input/output signals, operation and
instrumentation parameter-boards, diagnostic page tools, error-report filling, help/trouble-shooting
menus and Thermal Balance Calculations and Plotting tools.

MEP 574 - Applications of Virtual Labs for Control of Pumping Plants and Tanks Filling:

Part I: Interactive Automatic Control System for an Industrial pumping plant with two Parallel or Series
Centrifugal Pumps: This is an interactive computer-based training course that includes an investigation,
a virtual computer simulation and flow visualization. The course is designed to give the participant a
broad based understanding of the most important concepts of practical automatic control and real
thermo-fluid processes existing in Industrial pumping station. The station includes two centrifugal pumps
which may work separately or work as pairs in parallel or in series. The pumps are provided with
separated controls and instrumentation. Each of the two pumps can be operated independently from the
other pump. The simulation allows changing all the operation conditions of each pump including the
rpm, the inlet suction head, and the output discharge. This allows investigation of the H-Q curves of the
plant for all possible different flow conditions. Also the characteristic H-Q curve of each pump can be
obtained at full load conditions. The simulation includes many critical control alarms, input/output
signals, operation and instrumentation parameter-boards, diagnostic page tools, error-report filling,
help/trouble-shooting menus and Thermal Balance Calculations and Plotting tools.

Part II: important concepts of practical automatic control and real fluid processes existing in filling
different vertical tanks with liquids. The plant includes a venture-meter at output and flow control valve
at inlet. The simulation allows adjusting flow/speed values, working data, and venture meter values. The
tank filling time is calculated and the diagram of head-pressure is plotted, presented and updated
instantaneously. The simulation includes many critical control alarms, input/output signals, operation
and instrumentation parameter-boards, diagnostic page tools, error-report filling, help/trouble-shooting
menus and Thermal Balance Calculations and Plotting tools.

MEP 575 - Applications of Virtual Labs for Control of Solar Energy Heating Plants:

Interactive Automatic Control System for an Industrial Solar Heating Plant with 2-Flat Plate collectors
and auxiliary boiler: This is an interactive computer-based training course that includes an investigation,
a virtual computer simulation and flow visualization. The course is designed to give the participant a
broad based understanding of the most important concepts of practical automatic control and real
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thermo-fluid processes existing in an Industrial Solar Heating Plant with 2-Flat Plate collectors and an
auxiliary boiler. The simulation includes many critical control alarms, input/output signals, operation
and instrumentation parameter-boards, diagnostic tools, error-report filling, help/trouble-shooting

menus & Thermal Balance Calculations & Plotting tools.
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MEP 576 - Applications of Virtual Labs for Control of Central Water Heating Plants:

Interactive Automatic Control System for a civil heating plant for hot water distribution:

This is an interactive computer-based training course that includes an investigation, a virtual computer
simulation and flow visualization. The course is designed to give the participant a broad based
understanding of the most important concepts of practical automatic control and real thermo-fluid
processes existing in a civil heating plant for hot water distribution. The simulation includes many
critical control alarms, input/output signals, operation and instrumentation parameter-boards,
diagnostic tools, error-report filling, help/trouble-shooting menus and Thermal Balance Calculations and
Plotting tools.

MEP 577 - Applications of Virtual Labs for Control of Gas Turbines Plants:

Interactive Automatic Control System for Gas Turbine Plants:

This is interactive computer-based training course that includes the following items: Engine Design-
Operating Principles- Engine Case & Air inlet- Compressor Section- Diffuser & Combustion- Turbine &
Exhaust- Ignition System- Bearing & Seals- Lubrication & Lube Oil- Lube Oil Pumps- Lube Oil Filters
& Coolers- Lube Oil Instrumentation- Hydraulic Qil System- Trip Qil System- Fuel System — Fuel Gas
Supply System- Fuel Gas Control System- Liquid Fuel System- Liquid Fuel system Operation-
Pneumatic Starting System- Hydraulic Starting System- Diesel Starting System- Enclosures- Fire
Detection- Gas Detection-Fire Extinguisher Systems- Principles of Power Generation- Generator
Components- Generator Lube Oil- Generator Control- Principles of Compression- Compressor
Components- Compressor Lube Oil- Compressor Control System.

MEP 578 - Applications of Industrial Valves: Types, Design, Construction, Installing, and Maintenance
Course Program &Contents: Introduction+ movie (all types of valves, basic functions, selection)-
Fundamentals (hydraulic considerations, construction, Classes or ratings, materials, standards for valves,
standards for different parts)- Fluid Flow in valves (calculation of pressure losses, design & sizing
parameters, cavitations, fluid-tightness, solved example on sizing) - Operation of Manual Valves (types,
selection, connections, operation) -Non-manual Valves: Check Valves (types, selection, design and
installation factors, examples) + a movie- Control Valves: Pressure Relief Valves (direct acting,
characteristics) —_Automatic & Electric Valves (spool types, single/multi-stage controls)- Problems of
Valves & valve Maintenance (some movies)- Water Hammer -Special Types of valves (in Hydraulic or
Pneumatics Circuits).

MEP 579-Applications of Industrial Pipe lines: Types, Design, Construction, Installing, and Maintenance
Course Program &Contents: (1) Introduction & Basic Concepts: -Fundamental Aspects of Fluid Flow
Piping Systems, Types and components of Piping Systems, Review of Hydraulic considerations, Major
and Minor Losses in Piping Systems, Types of Pipe Fittings, Solved Examples. (2) Piping System Design
& Calculations: Solved Practical Cases. (3)Using Computer Software in the design of piping systems. (4)
Types of Valves (basic functions, selections: hydraulic considerations, construction, ratings, materials,
Flow through valves, pressure losses, design facts / parameters - Manual Valves (types, selection,
connections, operation) - Check Valves (types, selection, design and installation factors)-Reducing and
Pressure Relief Valves (direct acting, characteristics) - Automatic Control Valves (spool types,
single/multi-stage controls)- Valve Maintenance -Examples for automatic Valves & movies. (5) Types of
Flow Meters.
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MEP 580- Selected Topics in Pipe Lines, Pumps, and Turbines:
Special Course: Selected and Advanced Topics Covering Latest Scientific and the most Recent Technical
Methods in Applications of Mechanical Power Engineering Regarding Pipe Lines, Pumps, and Turbines.

MEP 581- Selected Topics in Control Systems for Pipe Lines, Pumps, and Turbines:

Special Course: Selected and Advanced Topics in Automatic Control Covering Latest Scientific and the
most Recent Technical Methods in Control Applications of Mechanical Power Engineering Regarding
Pipe Lines, Pumps, and Turbines.

MEP 582- Selected Topics in Refrigeration and Air Conditioning Engineering:

Special Course: Selected and Advanced Topics Covering Latest Scientific and the most Recent Technical
Methods in Applications of Mechanical Power Regarding Refrigeration and Air Conditioning
Engineering.

MEP 583- Selected Topics in Control of Refrigeration and Air Conditioning Systems:

Special Course: Selected and Advanced Topics in Automatic Control Covering Latest Scientific and the
most Recent Technical Methods in Control Applications of Mechanical Power Regarding Refrigeration
and Air Conditioning Engineering.

MEP 584- Selected Topics in Combustion Systems and Internal Combustion Engines:

Special Course: Selected and Advanced Topics Covering Latest Scientific and most Recent Technical
Methods in Applications of Mechanical Power Regarding Combustion Systems and Internal Combustion
Engines.

MEP 585- Selected Topics in Control of Combustion Systems and Internal Combustion Engines:

Special Course: Selected and Advanced Topics in Automatic Control Covering Latest Scientific and most
Recent Technical Methods in Control Applications of Mechanical Power Regarding Combustion Systems
and Internal Combustion Engines.

MEP 586- Selected Topics in Power Plants and Steam Engineering:
Special Course: Selected and Advanced Topics Covering Latest Scientific and most Recent Technical
Methods in Applications of Mechanical Power Regarding Power Plants and Steam Engineering.

MEP 587- Selected Topics in Control Systems for Power Plants and Steam Engineering:

Special Course: Selected and Advanced Topics in Automatic Control Covering Latest Scientific and the
most Recent Technical Methods in Control Applications of Mechanical Power Regarding Power Plants
and Steam Engineering.

MEP 588 - Fluid Dynamics and Applications:

The governing equations of fluid flow — 1-D incompressible and compressible flows with applications- 2-
D flow: Newtonian fluids, Navier-Stokes equations, examples on flow in pipes. Viscous flow and theory of
lubrication- Boundary Layer flow — Turbulent flow — Applications on flow of gases and liquids in
pipelines.

MEP 589 - Theory of Turbo-machines:
The fundamentals, basic concepts and basic laws of turbo-machines — Similarity of turbo-machines —1-D
flow —2-D flow through group of blades-cascade — 3-D flow in turbo-machines.

MEP 590 - Heat and Mass Transfer:
Heat transfer by conduction — Heat transfer by convection — Heat transfer by radiation — Heat transfer
during conditions of Boiling and Condensation - Heat exchangers — Mass Transfer.

MEP 599 — Project:
Special applied course (with no final term exam), all grades are based on the In-term works.
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Appendix (2)
Program Academic Reference Standards (Same as NARS)
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Attributes of program graduates as per NAQAAE and NARS Requirements for Diploma programs:
1. Apply the acquired knowledge in his/her profession.

2. Identify professional problems and propose appropriate solutions for their problems.

3. Master professional skills and use the most appropriate technological tools in professional practice
for improving teaching process.

Communicate and lead teams through systemic professional work.

Make decisions in the light of available information.

Utilize available resources efficiency.

Display awareness of his/her role in community development and environmental conservation.
Act in a way that reflects his/her commitment to integrity and credibility, and accept
accountability and taking responsibility for his/her action.

Realize of the need to develop him/hers self and engage in continuous education.
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Translated ILOs NARS Guidelines For Diploma Programs
Diploma ILOs 4o glual) el Aalad) Apull) yuilaal)
a- Knowledge and Understanding agdl) 943 pall 1,2
By the completion of the Diploma Program the 038 AN 09SO g Laladl Gl | ) da gl greall g Al g3 5Ll
graduate will be capable of: 10 JS Glaid g agd e
al- Understand theories and fundamentals of area of | aslall 138 5 alxill Jlae L doaadiall Ca jleall § GlauluY) 5 by kil |
specialization and other fields related to professional Al
practice Auigall atu jlaay
a2- Ethical and legal principles of professional saadill Jlaa o digall 4 jlaall 435 a5 ARV (salaall - o
practice in field of specialization oaadill Jlae o duigal) da laall 33 sall bl 5 sole - 2
a3- Identify principle of quality assurance of Ll 5 Al e Llaadl e dead) 54l e dyigall 4 jlaal i -
professional practice in field of specialization
a4- understand impact of professional practice on the
environment and work on preservation and
maintenance of the environment
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b- Intellectual Skills
By the completion of the Diploma Program the
graduate will be capable of:
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b1-Able to identify, analyze and prioritize problems in
the field of specialization

b2- ability of problem solving in the field of
specialization

b3- capability of information analysis to topics related
to field of specialization

b4- capacity of risk assessment in professional practice
b5- Capable of decision making in light of available
information
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c- Practical and Professional Skills
By the completion of the Diploma Program the
graduate will be capable of:
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cl- capable of applying professional skills in field of
specialization
c2- capable of writing up technical reports
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d- General and Transferable Skills
By the completion of the Diploma Program the
graduate will be capable of:
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d1- Effective communication in all its forms

d2- employment of information technology to benefit
professional practice

d3- self assessment and ability to identify learning
deficiencies and learning needs

d4- Use of different sources to acquire knowledge
and information

d5- capable of team work and time management
d6- capable of team leadership in different
professional contexts

d7- capable of continuing self-learning
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Appendix (3): External Evaluators Reports (to be completed ASAP)
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Appendix (4) Program Matrix and Curriculum Mapping
Subject Areas to Achieve the Program I1.O’s are:
(a) Automatic Control Theory, Modeling and Dynamic analysis of Systems, and Analysis of Conventional
Controllers (e.g., PID type).

(b) Instrumentation and Measurements for Automatic Control Systems

(c) Advanced Virtual Labs applications in Mechanical Power Engineering Systems.

(d) Basic and Advanced Automatic Control Hydraulic Systems.

(e) Basic and Advanced Automatic Control Pneumatic Systems.

(f) Programmable Logic Controllers and Micro-Controller Systems (PLC’s).

(g) Energy Transfer and Energy Rationalization and control processes in HVAC.

(h) Design, operation and control of Pipe-line Networks.

(i) Design, operation and control of Industrial Valves

(j) Heat and Mass Transfer Processes in Mechanical Power Systems

(k) Advanced Control Applications in various types of Mechanical Power Systems.

(1) Applied Fluid Dynamics and Turbo-machines.

(m) Energy Efficiency and Environment

(n) Project Work: various types of soft-Skills related to self-learning and short-term project management skills.
The following table (1) give the contribution of individual courses to above Subject Areas to Achieve the Program IL.O’s. This table
was developed by the program coordinator and professional staff members. The mapping matrix shows that the program courses
present balanced contribution to the Mechanical Power Engineering Diploma program ILO's.

Table (1)

Code | Course Title Subject Areas to Achieve Program ILO’s
Compulsory courses alb|c|d|e|f|g|h|i|j|k|] m|n

MEPS560 [Instrumentation for Measurements, Tests and Control in Mech. Power Systems | X
MEPS561 [Automatic Control-Theory and Applications in Mechanical Power Systems X
MEP562 |Using Hydraulic Circuits in Mechanical Power
MEPS563 Using Virtual Labs for Analysis of Automatic Control Systems X X X
MEP564 Using PLC and IT in Automatic Control Systems
MEP599 Project X XXX X XXXX
Elective Courses
MEP565 |Using Pneumatic Circuits in Automatic Control Systems
MEP566 |Advanced Applications of Hydraulic Circuits in Automatic Control Systems
MEP567 |Advanced Applications of PLC in Automatic Control Systems
MEP568 [Advanced Applications of Pneumatic Circuits in Automatic Control Systems
MEP569 |Applications of Virtual Labs for Control of Steam Power Plants
MEP570 |Applications of Virtual Labs for Control of Refrigeration & Freezing Plants
MEP571 |Applications of Virt. Labs for Control of Central Air-Conditioning Systems
MEP572 |Applications of Virtual Labs for Control of Industrial Diesel Plants
MEP573 |Applications of Virt. Labs for Study and Analysis of Performance of ICEs
MEPS574 |Applications of Virt. Labs for Control of Pumping Plants and Tanks Filling
MEPS75 |Applications of Virtual Labs for Control of Solar Energy Heating Plants
MEP576 |Applications of Virtual Labs for Control of Central Water Heating Plants
MEP577 |Applications of Virtual Labs for Control of Gas Turbines Plants
MEP578 |Applications of Industrial Valves: Types, Construction and Installation
MEP579 |Applications of Industrial Pipe lines: Types, Design, Construction &Installation
MEPS580 [Selected Topics in Pipe lines, Pumps, and Turbines
MEPS581 [Selected Topics in Control Systems of Pipe lines, Pumps, and Turbines
MEPS82 [Selected Topics in Refrigeration and Air-Conditioning Engineering
MEPS583 [Selected Topics in Control of Refrigeration and Air-Conditioning Systems.
MEPS584 [Selected Topics in Combustion Systems and Internal Combustion Engines.
MEPS85 [Selected Topics in Control of Combustion Systems & Internal Combustion Engine
MEPS586 [Selected Topics in Power Plants and Steam Engineering
MEP587 [Selected Topics in Control Systems in Power Plants and Steam Engineering
MEP588 [Fluid Dynamics and Applications
MEP589 [Theory of Turbo Machines
MEP590 [Heat and Mass Transfer
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Appendix (5)

Contribution of Individual Courses to ILO’s

The following table (2) give the contribution of individual courses to each of the Program IL.O’s as given in
Sec.(5) of the program specifications above. This table was developed by the program coordinator and professional
staff members. This table shows that the program courses present balanced contribution to the Mechanical Power

Engineering Diploma program ILO's.

Table (2)
Code | Course Title Program ILO’s Covered (By No.)-see
Compulsory courses the ILO’s in sec.(5) above
MEPS560 [Instrumentation for Measurements, Tests & Control in Mech. Power Systems|a7-al4, b4, b7-b9, cl,c5, ¢8,c10, d1-d6
MEP561 [Automatic Control-Theory and Applications in Mechanical Power Systems |al-a6,b1,b3-b5,b10,c1,c2,c4-¢10,d1-d6
MEPS562 [Using Hydraulic Circuits in Mechanical Power al5-a19,b3, b9, c1-¢10, d1-d7
MEPS563 Using Virtual Labs for Analysis of Automatic Control Systems a20-a22, b2, b3, b9, c1-¢10, d1-d7
MEP564 Using PLC and IT in Automatic Control Systems a23-a26, b1, b3, b6, c1-c10, d1-d7
MEP599 Project a27-a29, b1, b2, b3, b5, c1-c10, d1-d7
Elective Courses

MEP565 |Using Pneumatic Circuits in Automatic Control Systems a47,a48, b1-b3, c1-c10, d1-d7
MEP566 |Advanced Applications of Hydraulic Circuits in Automatic Control Systems a47-a50, b2, b3, b9, c1-c10, d1-d7
MEP567 |Advanced Applications of PLC in Automatic Control Systems ad44-a46, b3, b6, b9, c1-c10, d1-d7
MEP568 |Advanced Applications of Pneumatic Circuits in Automatic Control Systems a48, b2, b3, c1-¢10, d1-d7
MEP569 |Applications of Virtual Labs for Control of Steam Power Plants a21,a22,b2,b3,b5,b7,b9, cl1-c10, d1-d7
MEP570 |Applications of Virtual Labs for Control of Refrigeration & Freezing Plants |a21,a22,b2,b3,b5,b7,b9, c1-¢10, d1-d7
MEP571 |Applications of Virtual Labs for Control of Central Air-Conditioning Systems a30-a33,b2,b3,b5,b7,b9,c1-¢10,d1-d7
MEPS572 |Applications of Virtual Labs for Control of Industrial Diesel Plants a21,a22,b2,b3,b5,b7,b9,c1-¢10,d1-d7
MEP573 |Applications of Virtual Labs for Study and Analysis of Performance of ICEs | a21,a22,b2,b3,b5,b7,b9,c1-¢10,d1-d7
MEP574 |Applications of Virtual Labs for Control of Pumping Plants and Tanks Filling a21,a22,b2,b3,b5,b7,b9,c1-¢10,d1-d7
MEP575 |Applications of Virtual Labs for Control of Solar Energy Heating Plants a21,a22,b2,b3,b5,b7,b9,c1-¢10,d1-d7
MEP576 |Applications of Virtual Labs for Control of Central Water Heating Plants a21,a22,b2,b3,b5,b7,b9,c1-¢10,d1-d7
MEP577 |Applications of Virtual Labs for Control of Gas Turbines Plants a21,a22,b2,b3,b5,b7,b9,c1-¢10,d1-d7
MEP578 |Applications of Industrial Valves: Types, Construction and Installation a21,a22,b2,b3,b5,b7,b9,c1-¢10,d1-d7
MEP579 |Applications of Industrial Pipe lines: Types, Design, Construction & Installation |a39-a43, b2,b3,b5,b7,b9,c1-¢10,d1-d7
MEP580 [Selected Topics in Pipe lines, Pumps, and Turbines a39-a43, b2,b3,b5,b7,b9,c1-c10,d1-d7
MEP581 Selected Topics in Control Systems of Pipe lines, Pumps, and Turbines fal-a6,a39-a43,b2,b3,b5,b7,b9,c1-¢10,d1-d7
MEP582 Selected Topics in Refrigeration and Air-Conditioning Engineering a20-a22,a30-a33,b2,b3,b5,b7,c1-¢10,d1-d7
MEP583 Selected Topics in Control of Refrigeration and Air-Conditioning Systems.  |a20-a22,a30-a33,b2,b3,b5,b7,c1-¢10,d1-d7
MEP584 Selected Topics in Combustion Systems and Internal Combustion Engines.  |al-a6,a7-a14,b2,b3,b5,b7,b9,c1-¢10,d1-d7
MEPS585 Selected Topics in Control of Combustion Systems &Internal CombustionEnginesal-a6,a7-a14,b2,b3,b5,b7,b9,c1-¢10,d1-d7
MEP586 [Selected Topics in Power Plants and Steam Engineering al-a6,a7-a14,b2,b3,b5,b7,b9,c1-¢10,d1-d7
MEPS587 Selected Topics in Control Systems in Power Plants and Steam Engineering |al-a6,a7-a14,b2,b3,b5,b7,b9,c1-¢10,d1-d7
MEP588 [Fluid Dynamics and Applications a6, al4,b2,b3,b5,b7,b9,c1-¢10,d1-d7
MEP589 [Theory of Turbo Machines a6, al4,b2,b3,b5,b7,b9,c1-¢10,d1-d7
MEP590 [Heat and Mass Transfer a34-a38, b2,b3,b5,b7,b9,c1-¢10,d1-d7
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