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author's experience.  

 

Any portion of information presented in this book might not be suitable for some applications 

due to various reasons. Since errors can occur in circuits, tables, and text, the author/publisher 

assumes no liability for the safe and/or satisfactory operation of any system designed based on 

the information in this book.   

 

The author/publisher does not endorse or recommend any brand name product by including 

such brand name products in this book. Conversely the author/publisher does not disapprove 

any brand name product not included in this book. The publisher obtained data from catalogs, 

literatures, and material from hydraulic components and systems manufacturers based on 
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Preface 

 

 

PREFACE 
 

An unfair question being asked that is: “Which of the Mechanical, Electrical and Fluid Power 

systems is the best for power transmission and control?” The fact is none of these systems is the best 

from all points of view. If one of these systems is best from all points of view, why would the other 

systems still be in use? What we can agree about is that there is a specific system that is the best 

choice for a specific application.  

 

This book is intended for industry professionals who would like to achieve a deeper understanding 

of the principles of hydraulic control, and who would like to improve their practical skills in building 

a hydraulic-driven machine. Unlike similar books, the contents of this book are presented in a unique 

way. It fills the gap between the very academic style of fluid power books and the very commercial 

style of books that are produced by fluid power manufacturers.  

 

The book contains two software packages to download. The first package is the Hydraulic 

Components Sizing Calculator. The second package is the Animated Circuits Files, which is 

produced by Automation Studio Software. Both packages are extremely helpful in understanding the 

subject and interactive designing of a hydraulic system. 

 

Hydraulic system builders and users will find this book beneficial in understanding the operating 

principles of the hydraulic components, using the right terminologies, determining the proper 

specifications of a hydraulic component, performing the required calculations to size a hydraulic 

component, reading the hydraulic schematics, and much more.   

 

With more than twenty-five years of experience in teaching fluid power for industry professionals, 

the author had effectively applied his solid understanding to the subject and his post-doctoral level of 

academic education in the preparation of this book. Half of this book has been written while I am 

flying from one state to other to conduct a seminar. The book features in brief are easy language, 

brand non-biased, practical oriented, associated with a workbook, colored, and demonstrative.  

 

The author wants to continue on his goal of supporting fluid power and motion control professional 

education by developing the following series of volumes: 

 
� Hydraulic Systems Volume 1: Introduction to Hydraulics for Industry Professionals. 

� Hydraulic Systems Volume 2: Electro-Hydraulic Components and Systems. 

� Hydraulic Systems Volume 3: Hydraulic Fluids and Contamination Control. 

� Hydraulic Systems Volume 4: Hydraulic Fluids Conditioning. 

� Hydraulic Systems Volume 5: Best Practices for Safety and Maintenance. 

� Hydraulic Systems Volume 6: Troubleshooting and Failure Analysis. 

� Hydraulic Systems Volume 7: Hydraulic Systems Modeling and Simulation for Application Engineers. 

� Hydraulic Systems Volume 8: Design Strategies of Hydraulic Systems. 

� Hydraulic Systems Volume 9: Design Strategies of Electro-Hydraulic Systems. 

� Hydraulic Systems Volume 10: Hydraulic Components Modeling and Simulation. 
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About the Book 

 

 

ABOUT THE BOOK 
 

Book Description:  
 

Introduction to Hydraulics for Industry Professionals is a learning package for students and 

professionals who are looking to build their fluid power careers. The package includes a colored 

textbook, an interactive software-based tool to size hydraulic components, electronic files for the 

animated hydraulic circuits, and a colored workbook (separate price) that contains printed power 

point slides, chapter reviews and assignments. The book is the first in a series that the author plans to 

publish to offer complete and comprehensive teaching and design tools for the fluid power industry. 

This book is an attempt to fill the gap between the very academic style of fluid power books and the 

very commercial style of books that are produced by fluid power manufacturers. The book presents 

the equations in both the Metric and English systems of units. The book considers presenting real-

life examples for Mobile and Industrial applications. The book goes above and beyond the 

fundamental level of fluid power. This book covers the construction and operating principles of the 

hydraulic components, using the right terminologies. Topics covered include: determination of 

proper specifications of hydraulic components, how to perform the required calculations to size a 

hydraulic component, how to read hydraulic schematic diagrams, how to predict pump efficiency 

under specific operating conditions, how to draw the power distribution for the duty cycle of a 

machine, how to investigate the losses in a hydraulic system, a presentation of different concepts for 

building hydraulic circuits, and much more.   

 

The textbook is produced in letter size (8.5 x 11) inches, and weighs 3.5 lb. The textbook contains a 

total of eight chapters distributed on 337 pages. The workbook is produced in the same size and 

weighs 1 lb. The associated software is online downloadable.  

 

 

Book Objectives: 
 

Chapter 1: Hydraulic Systems Overview  

This chapter presents a comparative study of different power transmission and control systems; 

namely: Mechanical, Electrical, Hydraulic and Pneumatic. This chapter explains the main features of 

hydraulic systems and concludes by exploring the structure of a generic hydraulic system. 

 

 

Chapter 2: Basic Concepts Review                                                                     

This chapter presents reviews of fundamental concepts of multidisciplinary systems; namely: 

Mechanics, Physics, Fluid Mechanics and Hydraulics.  The fundamental concepts reviewed are the 

ones that are useful in understanding some properties of hydraulic systems. In reviewing the 

concepts of fluid mechanics, this chapter explains how to quantify the frictional and local pressure 

losses in a hydraulic line based on laminar or turbulent flow patterns in the line. 
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Chapter 3: Hydraulic Component Sizing Calculations 

This chapter presents a case study to demonstrate the method to size a hydraulic system to achieve 

desired operating conditions. The chapter presents the step-by-step procedure to perform the 

calculations required to size the components in the system. 

 

 

Chapter 4: Hydraulic Pumps and Motors Overview  

This chapter has three main parts. The first part presents an overview of: positive displacement 

machines versus hydrodynamic machines, pumps versus motor mechanisms, fixed versus variable 

displacement machines, and symbols. The second part focuses on investigating the power losses in 

pumps and motors. This investigation is used to evaluate the efficiency of a pump and a motor under 

certain operating conditions using data published by the manufacturers. The third part of the chapter 

presents the construction and operating principles of gear, vane, and piston type positive 

displacement machines. The chapter concludes by the selection criteria for pumps and motors. 

 

 

Chapter 5: Hydraulic Valves Overview                                                  

This chapter presents the construction and operating principles of the three families of control 

valves: namely pressure, directional, and flow control valves. The chapter presents the reasons why 

one of these valves should be selected over the other from a practical point of view. Valve symbols 

and comparison tables are presented. 

 

 

Chapter 6: Hydraulic Reciprocating Actuators 

This chapter covers two types of hydraulic reciprocating actuators; namely cylinders and rotary 

actuators. The chapter presents the various types of hydraulic cylinders, the effect of using a 

differential cylinder on the pressure and flow distribution in the system, and the calculations for 

sizing a hydraulic cylinder. The chapter also presents the various types of rotary actuators and the 

reasons for using them. Symbols for reciprocating actuators are presented. 
 

 

Chapter 7: Hydraulic Accumulators 

This chapter covers the construction, operating principles and symbols of the three types of 

accumulators: piston, bladder and diaphragm type. The chapter discusses the applications of energy 

storage and shock absorption using accumulators.  
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Chapter 8: Hydraulic Circuits for Basic Applications 

This chapter covers the basic safety and energy saving requirements of a hydraulic system. The 

chapter also presents ideas for motion control of a single hydraulic actuator against resistive and 

overrunning loads, multiple hydraulic actuators in parallel and series, speed control of a hydraulic 

actuator, boosting speed of a hydraulic actuator, sequence of operation, and hydrostatic transmission.  
 

 

Book Statistics: 
 

The table shown below contains interesting statistical date about the textbook:   

 

Chapter # Pages Figures Animated Circuits Equations Tables Lines Words Characters 

Chapter 1 26 22 2 0 10 820 5323 28392 

Chapter2 50 50 3 37 4 1450 9359 46113 

Chapter 3 9 10 0 0 0 277 1836 9305 

Chapter 4 72 86 4 20 2 1697 14197 71407 

Chapter 5 108 125 23 0 5 2205 15918 79222 

Chapter 6 29 26 1 8 1 604 3869 19573 

Chapter 7 13 8 0 4 1 435 2048 9869 

Chapter 8 80 89 46 7 4 1492 9985 51416 

Other 99 - - - - - - - 

Total 436 416 79 76 27 8980 62535 315297 
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