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MEP 566 Advanced Applications of Hydraulic Circuits in Automatic Control Systems
Applications and Interactive Virtual Lab Simulations for Practical Hydraulic Circuits

Dr. Mohsen Soliman, ACC Manager
Mechanical Power Engineering Department
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Course Objectives: give students skills &knowledge through:

Hydraulic Cylinder

© | | | O

1- * Examine, Study & Practice How to Operate some new and practical Rotract/Extond
Hydraulic Circuits by Using a new Virtual Lab:THW-12 (you will get Reservoir_ - ™
manual for this Virtual Lab to study your self). ‘ ﬂ
*Review total of 16 different components of Hydraulic Systems (using p vatve®!

| - - e R
sameVirtual Lab:THW-12or anintroductory VirtualLab: THW-11: Fiflor Pump
Hydraulic Circuits components): (you will get the manual for the Virtual — i —
Lab to study your self). Standard Symbols
*From MEP562You must know every thing &symbols used for: Positive must be used
Displacement Pumps, Actuators, Pressure Control Valves, Directional Control s P-4 ,l [T
Valves, Flow Control Valves, Filters, Flow Meters, Accumulators, Pressure 1
Switches, Tanks, Pipes, Manifolds, Heat Exchangers..etc -
*Also From MEP562You must know how to read & understand some practical

Hydraulic circuits or Hydraulic Schematics.

Hydraulic circuit schematic

directional control
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BB "‘:‘:‘j: Wl g oba Proportional & Servo Hydraulics
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VirtLab-11: Interactive Virtual Simulation and Animated sections for 16-different parts of
Industrial Hydraulic control Circuits: Slide valva 4/2 with sloctromagnals
This is an interactive computer-based training course
that includes animation, a virtual computer simulation
and flow visualization for 16-different components of
Industrial Hydraulic control Circuits. The course is
desioned to give the participant a broad based
understanding of the most important concepts of

practical automatic control using Hydraulics systems.




VirtLab-12: Interactive Virtual Simulation for an Industrial Hydraulic automatic control
Circuit using the 16-differant components of WVirtLab-1"1:

This is an interactive computer-based training course that includes an investigation, a wvirtual
computer simulation and flow wvisualization. The course is designed to give the participant a
broad based understanding of the most important concepts of practical automatic control arnd
real Tluid Tlow processes existing in an Industrial Hydraulic automatic control Circuit using the
16-different components of WirtLab-11_. The simulation includes many critical contral alarms,
inputfoutput signals, operation anmnd instrumentation parameter-boards, diagnostic tools, errar-
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Course Specifications & Basic Information

1. Title: Advanced Applications of Hydraulic Circuits in Automatic Control Systems |Code:MEP566

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 an elective course designed to help students understand, effectively some advanced
Applications of Hydraulic Circuits in Automatic Control Systems.

Part (I) of this course is designed to give the students more advanced skills and additional
knowledge relevant to both Hydraulic and Pneumatic circuits through various types of examples
and virtual labs applications. Part (II) is designed to introduce study and examine more advanced
types of Hydraulic control systems and components. These advanced circuits include various
types of both proportional hydraulic systems & Servo-hydraulic control systems.

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:

-Analogy and Difference between essential components, operation, and functions of Hydraulic
and Pneumatic circuits.

-Basics of Pneumatic logic circuits and Pneumatic control processes and using of an advance
and applied virtual labs to study & analyze the performance of various pneumatic control
circuits.

-Basics of proportional hydraulic control system as compared to on-off hydraulic control
systems -Basics and essentials of proportional hydraulic valves and circuits, electric input,
and feed-back of a proportional solenoid.




b) Intellectual Skills:

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.

-Analyze and compare the component effects, performance, and efficiency of different types of Hydraulic and
Pneumatic on-off automatic control systems.

-Analyze and compare the component effects, performance, and efficiency of different types of proportional hydraulic
automatic control systems.

-Analyze & compare the component effects, performance, and efficiency of different types of Servo-hydraulic systems.
-Apply the concept of software simulation for analysis, diagnostics & operation of various types of Hydraulic and
Pneumatic systems.

-Compare between various types of Hydraulic and Pneumatic components, and complete systems.

- Apply scientific and engineering analysis for proportional & Servo hydraulic circuits/systems.

¢) Professional and Practical Skills:

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

-Identify several types of on-off Hydraulics and Pneumatics and Proportional and Servo Hydraulics automatic
control problems which are essential for design and operation of mech. power systems and energy transfer processes.
-Perform professional design and modelling for different Hydraulics and Pneumatics automatic control systems.
-Suggest possible alternative solutions for various types of Hydraulics & Pneumatics components.

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

- Analyze different types of Hydraulic & Pneumatic processes on virtual labs.

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.




