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MEP 599 Diploma Design Project |

Dr. Mohsen Sayed Soliman , ACC Manager and Dr. Amro Abdel Raouf, ACC Vice Manager
Mechanical Power Engineering Department
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What do we have in the Diploma Design Project Course?

MEP 599 — Project:

Contents: This is a special applied course (with no final term exam), all grades are based on
the In-term works). The ACC Lab Manager announces, before the beginning of the Term, a list
containing the Titles of Projects available in different areas of Applications of Automatic
Control of Mechanical Power Systems. That list also includes an abstract, an objective a work-
plane and the optimum number of students suggested for Each Project. The students (in small
groups) select and register in one of the projects. The projects allow the students to apply the
engineering concepts, skills, and techniques acquired during their study in the Diploma. After
or during the end of the term exams, the students must submit a project report and present
an oral presentation during which which an oral exam is performed.




Course Specifications & Basic Information

1. Title: Heat and Mass Transfer Code:MEP590
2.Credit hrs per week Lectures= 3 hours per week Tutorial= 0.0 Practical= 0.0 Total=3 Cr.Hrs
B- Professional Information
1. Course description: Overall Aims:
This is a special applied mandatory one course of the 6 mandatory courses requirements of the Diploma. Students
take this course in the last term of the Diploma. The course is designed to verify the ILO’s of the program and to
prove that students understand various types of automatic control systems in mechanical power & energy transfer
processes. This course has neither term-work sheets, report assignments nor a written, formal final-term exam. All
course grades are thus based upon the in-term project progress works, the project final oral presentation & the
project written technical report to be submitted before the oral presentation. Course overall aims is to test that
students will be capable to(depending on the project subject):
-Apply & use his technical skills and previously gained knowledge(in various automatic control fields/courses covered
during the diploma) in order to perform a professional work to design, calculate, analyze, test, report, and present a
practical & applicable automatic control system.
-To identify technological and automatic control problems of mechanical power systems and to suggest reasonable,
efficient, most-economic, and effective-optimum solutions for those problems.
-To his use professional skills to select proper new technologies for various control applications.
-To use self-E-learning and virtual lab programs and PC applications (Mat lab, AutoCAD, etc).
-To organise and manage time and all resources effectively; for short/long term commitments.

2. Intended Learning Outcomes of Course (ILOs):

a) Knowledge and Understanding:

Having successfully completed this course, the post-graduate student should have knowledge and understanding of:
-Various types of automatic control systems in mechanical power & energy transfer processes.
-Basics, various definitions & terminologies associated with automatic control systems.
-Requirements of on-line interactive virtual lab programs to study and analyze control systems.
-Essential components of control loops/circuits in many applications of mechanical power systems.
-Conservation eqns.& transfer functions of different types of automatic control systems/processes.
-Basics & requirements of performing a short-term project in different automatic control fields.
-How to integrate various subjects, knowledge, understanding, & skills into specific project task.
-How to integrate human resources & available materials into team project due at a specific time.




b) Intellectual SKkills:

Having successfully completed this course, the student should have the ability to do:

-Select and apply appropriate technical and optimum method in doing engineering design and
analysis of automatic control problems.

-Searching for scientific information and adopting automatic control self-E-learning capabilities.
automatic control systems.

-Apply the concepts of control software simulation, diagnostics and operation of various practical
automatic control systems.

-Compare between various types of processes, components, & complete control systems/circuits.

¢) Professional and Practical Skills:

Having successfully completed this course, the student should have the ability to do:

-Identify several types of automatic control problems which are essential for design and
operation of mechanical power systems and energy transfer processes.

-Perform professional design and modelling for different automatic control systems.

-Suggest possible alternative solutions for various types of components and parts.

-Diagnose efficiency and performance of different types of control circuits/systems.

d) General and Transferable SKkills:

Having successfully completed this course, the student should have the ability to do:

-Perform engineering calculations, draw feed-back control circuits, block diagrams, graphical
presentation of experimental data, and perform data-regression analysis.

-Transfer knowledge, Work in group, & Communicate in written & oral forms, in English.

- Use IT& evolutionary technological tools& PC applications (Excel, Mat lab, Virtual labs, .etc).

- Prepare and write reports, Manipulate and sort data, Think logically, and continuous self-E-
learning.

- Identify practical problems, compare between different technologies for measurement systems.
-Organise & manage time & resources effectively; for short-term and longer-term commitments.
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Project title: Investigation & Verification of Automaitic Control Virtual I.abs

Introduction: What are Virtual Control LLabs for Mechanical Power Systems?

Modern Applications tor PCs and ITs have produced new types of Wirtual Lab Programs work on PCs and
simulate to a great extent real Automatic control Systems. These Virtual LLabs consist of and display many essential
control-boards and instrumentation-panels which are i1dentical and also do the same functions as many industrial
automatic control systems existing in practical mechanical power systems. These interactive Virtual Labs include also
flow wisualization of various fluids moving in the system under investigation. These labs are specially designed to
give user a broad based understanding of the most important concepts of practical automatic control and real thermo-
Tuid processes existing in industrial mechanical power systems such as operation and control ol electric power
ceneration Steam-plant or operation and control of refrigeration and freezing plant or solar heating system...etc.

The objective of Virtual control labs is to show the engineer all types of input and output signals and the control
procedures used in many complhicated automatic control systems. For this reason. the simulations include many
critical control alarms. temperature and pressure read-out meters. flow control valves. operation and instrumentation
parameter-boards. diagnostic tools. error-report filling, and help/trouble-shooting menus. Further more the WVirtual
Labs perform many tyvpes of Thermal or Heat Balance Calculations and Plotting charts to get some required/important
output values such as thermal effticiency of the plant or H-QQ curve for a pump or the C.O.P of a refrigeration system.

Obijectives of this design project:

1- Identifying the main concepts of industrial automatic control systems in many mechanical power applications by
modern computer-based programs which simulate those practical control systems.

2- Investigation of many Applications Automatic Control Virtual Labs to understand their functions. how they work
and what are their input & output signals ...etc (there are more than 16 wvirtual labs in ACC).

3- Verification of the accuracy and walidity of the results obtained by those wvirtual labs through performing
engineering and scientific calibrations for those wvirtual labs. The calibration is done by comparing internal
calculations done by those wirtual labs with external engineering calculations using thermo-dynamic. conservation
equations. and thermo-1luid relations to get the same output results.

4- Training students and engineers on Technical Report Writing and Presentation Skills for each Lab.

5- Enhancing the skills of Searching tfor information and adopting self learning capabilities related to Automatic

systems and modern computer technologies.

He e oM e e

Names of Virtual Lab Experimental Projects: Select only one of the following Jaaa/g 3 dia S8 Aeadd ar gll0S aa gy
MNote: These labs are only automatic control virtual labs (and are not normal experimental labs for thermo-fluids)

~ THW-1 Simulation of Automatic Control Processes of a water-tube boiler heating unit with thermal balance
calculation.
= THW-=2 Simulation of Automatic Control Processes of a complete Steam Turbine Power Plant with thermal
balance calculation.
= THW-=3 Simulation of Automatic Control Processes of a complete Freezing & Refrigeration Plant with
thermal balance calculation.
= THW-4 Simulation of Automatic Control Processes of a complete air conditioning HV AC plant with thermal
balance calculation.
= THW-5 Simulation of Automatic Control Processes of a complete Heat Pump Plant with thermal balance
calculation.
= THW-6 virtual Simulation of Automatic Control Processes of 4/2 strokeOtto engine.
= THW-7 virtual Simulation of Automatic Control Processes of 4/2 stroke Diesel engine.
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» THW-8 Simulation of Automatic Control Processes of Diesel engine drives with thermal balance calculation.
» THW-9 Simulation of Automatic Control Processes of Diesel engine with hydraulic brake unit with thermal
balance calculation.

» THW-10 Simulation of Automatic Control Processes of Principles of Hydraulics and Centrifuge Pumps
{‘m 0 programs).

THW-11 Virtual Animated Sections of Automatic Control Processes of Hydraulic/oleodynamic components.
THW-12 Virtual Simulation of Automatic Control Processes of Hydraulic circuits with 16 components.
THW-13 Virtual Automatic Control Processes of Pneumatics circuits Q — L. — U- 3 evlinders cycles

THW-15 Virtual Automatic Control Process of a Solar plant with thermal balance calculation.

THW-16 virtual Simulation of Automatic Control Process of a civil heating plant hot water with thermal
balance calculation.
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Integrated Educational Training Kit for
Operation & Programming of Industrial Process Control & PLLC Systems
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Overview:

+ Educational Kit should allow for reliable training on
engineering processes and PLC swystems as close as
possible to those in industrial and actual production.

+ The Kit should allow for right “‘artificial” training
processes that are economic, flexible and practical.

+ In addition to Kit-hardware. required training system
must include computer-aided Software., WVirtual-Labs,
and practical exercise methods that ensure very good
expertise in automation and PLC technologies.

Technical Specifications and Requirements:
v~ Universal holder system with control systems. power
supply unit and simulations.

v~ Alternative connections for 4mm safety sockets (if a

circuit diagram to leads into controller contfiguration)
and for SysLink (SubD or Centronics for complex
circuits or if correct wiring is no longer a key focus).
Table-top rack or A4 plate for A4 mounting frames.
Wariable eguipment including market leading control
systems and 1977 simulation plates.

Online configuration to provide support in selecting
and combining the appropriate components.

Flexible hardware &S&open for all kinds of control tasks.
Wery simple Kit to commission and to program.
Compatible programming software system for range of industrial controllers.
Training Kit is to allow for Ethernet communication for simple programming with
module library.

v Software should allow for purely PC-based training in programming.

Reguirermenits of Practical exercises and Training Course Docurrernits:

iy

CLLS ()

v~ Demonstration and clarification of the use of sensors in automation. 7
v~ Demonstration and clarification of the use electro-Pneumatics into PLC

technology.
v Provide a practical introduction to the world of field buses.
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