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MEP 568 Advanced Applications of Pneumatic Circuits in Automatic Control Systems|

Dr. Mohsen Soliman, ACC Manager
Mechanical Power Engineering Department
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MEP 568 - Advanced Applications of Pneumatic Circuits in Automatic Control Systems:

Contents: 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.
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Course Specifications & Basic Information

1. Title: Advanced Applications of Pneumatic Circuits in Automatic Control Systems{Code:MEP568

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 and Overall Aims:

This is an elective course designed to help students understand, effectively, advanced applications of pneumatic
circuits in automatic control systems. Course Objectives are __to use the 16-different pneumatic components (and
more) those of Hydr-1 in four different practical Pneumatic control Circuits . This will give the participants the skills
and the knowledge to: Identify all different components of practical circuits and identify their different design
functions as well; Through circuit examination of performance and how to read and understand different practical
pneumatic schematic drawings; Understand and apply knowledge of Principles of Pneumatic System design including
various types of actuators, directional and pressure control valves and accessory components in a typical pneumatic
system and process control design; Follow and participate in a comprehensive interactive &computer-based virtual
and multi-media training labs which include system animations, 3-D models and on-line multiple choices quizzes;
Examination of Maintenance and Troubleshooting. Note: Lectures will be followed by very comprehensive interactive
and computer based virtual & multi-media training lab. Each lab will include also animations, 3-D models and on-line
quizzes

2. Intended Learning Outcomes of Course (ILOs):

a) Knowledge and Understanding:

Having successfully completed this course, post-graduate student should have knowledge &understanding of:

a)Understand and apply knowledge of basic physics laws and fluid mechanics concepts as they apply to
Pneumatic power and to solution of automatic control problems using advanced types of Pneumatic systems.

b)Understand and apply knowledge of thermo-fluid characteristics of standard Air and various types of gas
conducting methods and the proper materials used for each one.

c¢)Understand and apply knowledge of Principles of advanced Pneumatic System design including types of air-
pumps, pneumatic actuators, various control valves and accessory components in a typical pneumatic system
and process control design.

d)Understand reading advanced pneumatic schematics, identify system components &design function as well.

e)Understand &apply knowledge of Maintenance & Troubleshooting of advanced Pneumatic Control Systems.

f)Understand current engineering technologies related to advanced Pneumatic Automatic Control Systems.




b) Intellectual Skills:
Having successfully completed this course, the student should have the ability to do:
a) Identify, select, describe, and draw the main various components in typical advanced Pneumatic schematics and to
recognize and comprehend how these components function and interact with each other.
b) Follow and participate in a comprehensive interactive &computer-based virtual and multi-media training labs which
include system animations, 3-D models and on-line multiple choices quizzes.
¢) Identify, formulate and solve main basic automatic control problems using advanced Pneumatic power.
d) Design advanced Pneumatic circuit, component & schematics to meet required needs within realistic constraints.
e) Select appropriate components for modeling and analyzing typical advanced Pneumatic Control problems.
f) Select appropriate solutions for various multiple choices quiz problems based on analytical thinking.
g) Assess and evaluate the characteristics and performance of Air-pumps, pneumatic actuators, various control valves
and accessory components in a typical advanced pneumatic system and process control design.
h) Use virtual lab tools & software packages pertaining to advanced pneumatic systems & process control design.

¢) Professional and Practical Skills:

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

a)Integrate knowledge of basic physics laws, fluid mechanics concepts, information technology, design, and
engineering practice to solve engineering problems of advanced Pneumatic Control Systems.

b) Employ drawing and professional skills to design and analyse schematics of advanced pneumatic control circuits.

¢) Use a wide range of computer applications, technical tools & techniques including pertinent virtual labs software.

d)Implement comprehensive knowledge, understanding, and intellectual skills in solving on-line virtual training labs,
exercises, and MCQ problems.

e)Prepare and present technical reports and schematics of advanced pneumatic circuits and control systems.

d) General and Transferable Skills:

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 & write reports, Manipulate & 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.




