
Pneumatic Systems 

Introduction 
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Characteristics and Applications of Pneumatics 

Advantages 

• Availability 

• Transport 

• Storage 

• Temperature 

• Explosion Proof 

• Clean (when not lubricated) 

• Components – simple, inexpensive 

• Speed 

• Overload Safe 

Disadvantages 

• Preparation 

• Compression – consistent piston speed 

• Force Requirement – 6-7 Bar, 50K N 

• Noise – exhaust air 
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Characteristics and Applications of Pneumatics 

General Characteristics of a Cylinder: 

• 2.5 – 320mm diameter 

• 1 – 200mm stroke length 

• 2(0.45lb-in) – 45000(10116.6lb-in) Newton at 6 Bar (87 PSI) 

Types of Motion: 

• Linear 

• Swivel 

• Rotary 
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Characteristics and Applications of Pneumatics 

Command Execution 

Signal Output 

Signal Processing 

Signal Input 

Signal Flow 

Power Component 

Adjusting Component 

Processing Component 

Signaling Element 

Classification of 

Components 

Pneumatic systems consist of an interconnection of different groups of elements. 
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Characteristics and Applications of Pneumatics 

Primary Levels in a pneumatic system: 

• Energy Supply 

• Input Elements (sensors) 

• Processing Elements (processors) 

• Control Elements 

• Power Components (actuators) 
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Characteristics and Applications of Pneumatics 

SIGNAL INPUT 

INPUT ELEMENTS 

Push-button valves 

Roller lever valves 

Proximity switches 

Air barrier 

ENERGY SUPPLY 

SUPPLY ELEMENTS 

Compressor 

Reservoir 

Pressure regulating valve 

Service Unit 

SIGNAL PROCESSING 

PROCESSING ELEMENTS 
Directional control valves 

Non-return valves 

Pressure control valves 

Timers, Sequencers 

ENERGY SUPPLY 

POWER COMPONENT 

Cylinders 

Motors 

Visual Indicators 

COMMAND EXECUTION 

CONTROL ELEMENTS 

Directional Control Valve 
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Characteristics and Applications of Pneumatics 

Circuit Diagram & Pneumatic Components 
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Components of a Pneumatic System 

1. Air Generation and Distribution 

• Usually air is compressed in a separate building 

• Distributed inside a factory 

• Factors that must be considered: 

• Quantity 

• Type of compressor 

• Pressure requirements 

• Storage 

• Cleanliness 

• Humidity, Temperature 

• Lubrication 

• Line Sizes 

• Drainage points and exhaust outlets 

• Layout of the distribution system 
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Components of a Pneumatic System 

Air Generation and Distribution – con’t 

• Air Service Unit is a combination of: 

• Compressed air filter 

• Removes contaminates and water 

• Compressed air regulator 

• Keeps operating pressure stable 

• Compressed air lubricator 

• Deliver metered quantity of oil mist 
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Components of a Pneumatic System 

2. Valves - Function is to control the pressure or flow rate of pressure media. 

• Types: 

• Directional controls valves 

• Input/signaling elements 

• Processing elements 

• Control elements 

• Non-return valves 

• Check valve 

• Shuttle valve 

• Dual pressure valve 

• Quick exhaust 
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• Flow control valves 

• Pressure controls valves 

• Pressure limiting valves 

• Pressure regulating 

valves 

• Pressure sequence 

valves 

• Shut-off valves 
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Components of a Pneumatic System 

3. Processing Elements – conditions control signals for a task 

• Types: 

• Dual pressure valve 

• AND functions 

• Shuttle valve 

• OR functions 

4. Power Components – actuators 

• Types: 

• Linear 

• Single acting 

• Double-acting 

• Rotary 

• Air motor 

• Rotary actuator 
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Following slide are courtesy of Yves Tessier, Algonquin College 
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Cylinder Cross Section 
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Spool Directional Valve 
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Spool Directional Valve 
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Hydraulic Circuit – Valve in Center Position 
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Hydraulic Circuit – Valve in Extend Position 
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3 Position Spool Valve 
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Cross Section of a 3 Position Spool Vavle 
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2 Push Button Extend Circuit 
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