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Disclaimer 

 
It is always advisable to review the relevant standards and the recommendations from the 
system manufacturer. However, the content of this book provides guidelines based on the 
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 products 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 
their permissions. The author/publisher welcomes additional data from other sources for 
future editions. This disclaimer is applicable for the workbook (if available) for this textbook. 
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PREFACE 
 

In addition to hydraulic fluids contamination control, topics for hydraulic fluids conditioning 
are essential for hydraulic fluids to perform effectively within hydraulic systems. Hydraulic 
fluids and contamination control are discussed in Volume 3 of this series of textbooks.  This 
textbook focuses only on the topics of hydraulic fluids hosting, transmission, sealing, 
temperature control, and filtration. 
 

With 30+ 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 developing this book.  
 
The author has a goal of supporting fluid power 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: 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 
 

Book Description:  
 
The book is targeting students and professionals who are looking to advance their fluid power 
careers. The book is colored and has the size of standard A4. The book is associated with a 
separate-colored workbook. The workbook contains printed power point slides, chapter 
reviews and assignments. This book is the fourth in a series that the author plans to publish to 
offer a complete and comprehensive educational curriculum for fluid power industry. This 
book is an attempt to fill the gap between the very academic style and the very commercial 
style of fluids power textbooks that are produced by fluid power manufacturers basically to 
promote their products.  
 
The book presents different types of hydraulic reservoirs, transmission lines, sealing elements, 
and heat exchangers. For each of these elements, the book introduces the methods of 
operations, construction, sizing, and selection. 
 
The book contains a total of eight chapters distributed over approximately 400 pages with 
very demonstrative figures and tables. The contents of the book are brand non-biased and 
intends to introduce the latest technologies related to the subject of the book. 
 
 

 
Book Objectives: 
 

Chapter 1:  Introduction  
In addition to hydraulic fluids contamination control, conditioning of hydraulic fluids is an 
essential process for a hydraulic system to perform properly and reliably. This chapter 
introduces the scope of hydraulic fluids conditioning.  

 
Chapter 2: Hydraulic Reservoirs 
Unless a hydraulic reservoir is designed, constructed, installed and maintained properly, the 
reliability of the entire system will be adversely affected. This chapter presents an overview of 
the different types of hydraulic reservoirs for industrial and mobile machines. This chapter 
also provides guidelines for design and sizing of hydraulic reservoirs.  

 
Chapter 3: Hydraulic Transmission Lines 
This chapter focuses on browsing the construction and the features of the three main hydraulic 
transmission lines, Pipes, Tubes, and Hoses. For each transmission line, the following topics 
are presented: sizing, material, construction and pressure rating. This chapter also presents 
information about fittings and manifolds.  
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Chapter 4: Hydraulic Sealing Elements 
This chapter provides a knowledge base for fluid power users to become familiar with the 
commonly used seals in hydraulic components. This chapter presents an overview of hydraulic 
sealing elements including seal functions, classifications, and materials. This chapter also 
presents 15 various properties of hydraulic seals and the relevant standard test methods. This 
chapter also presents sealing solutions for cylinders and rotational shafts. 
 
Chapter 5: Hydraulic Heat Exchangers 
This chapter overviews various types of heat exchangers including air-type, water-type, and 
plate-type. Construction, operation, features, applications, and sizing calculations are 
discussed.  

 
Chapter 6-Introduction to Hydraulic Filters 
This chapter presents an overview of hydraulic filters including the contribution of filters in 
hydraulic systems, ISO1219 symbols, construction and operating principles. The chapter also 
presents various types of filters based on application in which the filter is used, type of 
connection to the circuit, body style of the filter, placement in the hydraulic circuit. The chapter 
also discusses the added accessories to the filter such as bypass valve and clogging indicators. 
Examples from industry are presented.  

 
Chapter 7-Filter Media and Filtration Mechanisms 
This chapter presents an overview of filter elements including the construction and material of 
the filter media. This chapter discusses surface filters versus depth filters. The chapter 
discusses also the principles of various filtration mechanisms that are applicable in hydraulic 
filters such as direct interception, absorption, adsorption, and magnetic separation. 

 
Chapter 8-Filter Selection Criteria 
This chapter presents a selection checklist as a guide for selecting proper filters. The chapter 
also discusses briefly the concepts for cost-effective filtration and selecting a filter cleanliness 
level based on system requirements. This chapter presents several examples of filtration 
solution for hydraulic systems.  

 
 

 
Note: you may notice that there are some duplications in the figures and body text 
between chapter 2 and chapter 6. The reason is that the author wants to make each 
subject is a standalone chapter that can be taught independent from the other chapters.  

 
 
 



9 Hydraulic Systems Volume 4: Hydraulic Fluids Conditioning 
About the Book 

 

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

Chapter # 
Pages Figures Tables Words Editing Time 

(Hours) 

Chapter 1 4 1 0 626 100 

Chapter2 63 63 2 11450 205 

Chapter 3 104 122 15 13159 224 

Chapter 4 105 120 11 14279 374  

Chapter 5 42 44 2 6764 147 

Chapter 6 56 69 0 6897 189 

Chapter 7 20 26 0 3160 181 

Chapter 8 12 8 2 1247 165 

406 406 453 32 57582 1,585 Hour = 66 Days 
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Oil Level Indicators, 70
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Parallel-Flow, 301

Particulate Contaminants, 334
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safety, 93
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shutoff valve, 58
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Sight, 68
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Single-Acting, 251

Single-Pass, 300
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Sizing, 41
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Solutions, 266
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Spin-On Horizontal Dual, 352

Spiral, 90

spiral, 90

Spiral tapered, 99

Spring-Energized, 201

Spring-Energized., 254, 265

Square Cut, 241

Square Flanges, 173

Square Wire Mesh, 392

Square-Rings., 193

Squeeze Seals, 242

staged, 407

Standard Filler Breathers, 63

Standard Filter Breathers, 378

Standard Pipe, 101
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Standard Test, 226

Standard Test Method ASTM C1183, 
    231

Standard Test Method ASTM D395 / 
    DIN ISO 815, 222

Standard Test Method ASTM D412 / 
    DIN 53504, 218

Standard Test Method ASTM D1329-16 
    / TR-10, 224

Standard Test Method DIN ISO 1817, 
    223

Standard Test Method ISO 34-1 / DIN 
    53507):, 220

Standard Test Method NACE 
    TMO192-98, 231

Standard Test Methods, 226, 230

standards, 40

Standpipe, 111

static pressure, 359

Static Pressure Indicators, 356

Static Seals, 186

Steel, 45

Straight, 99

Straight Cut, 241

structural integrity, 50

Suction Filter, 365

suction line, 51

suction strainer, 57

Suction Strainers, 362

supercharge, 321

Surface, 392

Surface Filter, 392

Surface Filter Media, 391

Surface Finish, 272

Swelling, 223

Switch, 323

Swivel, 97, 121

Synthetic, 389

Synthetic Fibers, 388

T
T-Shaped, 199

Tandem, 259

Tandem Sealing, 256

Tangential, 234

tank vented to atmosphere), 356

Tapered Fuel, 99

Tear Propagation Resistance, 220

Tear Strength, 220

TEARDROP, 205

Technology, 211

Teflon, 192

Temperature Control, 323, 325

Temperature Gauge, Switch, or 
    Sensor, 68

tensile strength, 86, 89

Test points, 175

Thermal Balance, 292

thread end, 136

Thread ID Kit, 120

Thread Pitch Gauge, 119

Threshold, 323

TLX Quick Connect Coupling, 145

TM, 144

Trelleborg Sealing, 266

Trelleborg Sealing Solutions, 258

Triple-Lok, 114

tube, 95

Tubes, 92

U
U-Cup Seal, 198

Ultimate Strength, 93

Ultimate Tensile Strength, 217
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Umbrella Wiper, 211

Unidirectional, 251

Unidirectional Pressure Filters, 367

Universal Push-to-Connect, 146

UPTC, 146

V
V-Packing, 200

V-RING, 283

Vacuum Filters, 387

Variable Volume Reservoir, 19

Varnish, Sludge, and Oxidation, 400

Visual Clogging Indicator, 357

W
Water Absorption, 390

Water-Type, 289

Water-Type Oil Coolers, 297

Wear-Bands., 204

Wear-Rings, 204

WEO Plug-In, 122

Whitworth, 101

Wipers, 209

Wire Mesh, 390

X
X-Rings, 194

Y
Yield Tensile Strength, 217

Z
Zinc Anodes, 299


