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Control Systems

• Electricity
• Mechanics
• Hydraulics
• Pneumatics

• It is important to remember here that each 
technology has its own preferred application 
areas.

• The next table compares typical data for the three 
most commonly used technologies electricity, 
pneumatics and hydraulics.
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Control Systems
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Advantages of Hydraulics

• Transmission of large forces using small       
components, i.e. great power intensity

• Precise positioning

• Start-up under heavy load

• Even movements independent of load, since liquids 
are scarcely compressible and flow control valves 
can be used

• Smooth operation and reversal

• Good control and regulation

• Favorable heat dissipation
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Disadvantages of Hydraulics

• Pollution of the environment by waste oil (danger of fire or   
accidents)

• Sensitivity to dirt

• Danger resulting from excessive pressures (severed lines)

• Temperature dependence (change in viscosity)

• Unfavorable efficiency factor
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Applications : Mobile Hydraulics

Typical application fields for mobile hydraulics 
include:

• Construction machinery

• Tippers, excavators, elevating platforms

• Lifting and conveying devices

• Agricultural machinery

Applications : Mobile Hydraulics



Applications : Industrial Hydraulics

The following application areas are important for 
stationary hydraulics:

• Production and assembly machines of all types

• Transfer lines

• Lifting and conveying devices

• Presses

• Injection molding machines

• Rolling lines

• Lifts

Applications : Industrial Hydraulics

Fluid Power Theories & Physics

Continuity Equation

Power Analogy 

Bernoulli’s Equation 

Viscosity 

Atmospheric and Gage Pressures 

Conversion of fluid pressure . . .

Pascal’s Law

Typical hydraulic system 
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Typical Hydraulic System



Typical Hydraulic System
Hydraulic pump: converts mechanical power to fluid 
power.
Cylinder or motor: converts fluid power to linear or rotary 
mechanical power.
Valves: control the direction, pressure and rate of flow.
Filters, regulators and lubricators: condition the fluid.
Manifolds, hose, tube, fittings, couplings, ... : conduct 
the fluid between components.
Sealing devices: which help contain the fluid.
Accumulators and reservoirs: which store the fluid.
Instruments such as pressure switches, gauges, flow 
meters, sensors and transducers: are used to help 
monitor the performance of a fluid power system.
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Flow Rate in System
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Flow in Parallel Pipe Line
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Effect of Pressure and Flow
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Development of Pressure Pascal Law 

• He discovered that if a fluid in a closed system receives 
pressure at any one point, then this pressure is 
transmitted throughout the system. this is possible in all 
directions, even round bends and over great distances. 

•Blaise Pascal formulated the 
basic law of hydraulics in 
the mid 17th century 
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Conversion between Mechanical Force & Fluid Pressure

• When a fluid pushes against a mechanical load, 
or a mechanical load pushes against a fluid 
column, a pressure is set up in the fluid 
equivalent to the mechanical load, but no more.
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Absolute Pressure

• The relationship between the gage and absolute 
pressure can be represented by:

gageatmabs PPP +=
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Viscosity
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Continuity Equation 
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Power Analogy
24

Bernoulli’s Equation
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Bulk Module

• The characteristic value for Compressibility of fluid  is 
the compression modulus K or B 

• This modulus can be calculated in the usual pressure 
range using the following approximate formula:

• V0 = output volume
• ∆V = volume reduction


