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• Pneumatics – the use of air to transmit force 

• Hydraulics – the use of a liquid (usually oil) to 
transmit force.

• Both are used extensively in industry

2

Calculating Pressure

• Pressure (P) = Force (F)or P =  F

Area (A) A

• Force=  Pressure x Area Area= Force
Pressure 
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Pneumatics
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Pros Cons

Clean (can be used in food 
manufacturing – no risk of 
contamination)

Rapid movement

Smaller size

No return lines needed 
(vent to atmosphere) 

Lower force (or larger 
cylinder needed for same 
amount of force to be 
applied)

Air is compressible

Heat generation (when 
compressed) 

Higher energy cost.

Hydraulics 
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Pros Cons

Higher forces can be 
produced

Lower energy costs (less 
heat generated when 
compressed)

Hydraulic oil (cost)

Need of return lines

Contamination (oil leaks)

Slower (friction caused by 
return lines limit speed)
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• Compressor (increase pressure)
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Pneumatic Compressor
With air tank

(air stored under pressure)

Hydraulic compressor with
Oil tank (unpressureized)

• Cylinders 
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Dual Acting Cylinder

• To extend the cylinder, air flows in the left 
side, exhausting the right side...

 To retract the cylinder, air enters on the 
right side, exhausting the left side.
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• Dual Acting Cylinder

• Spring Return Cylinder

• Valves
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Manual Pneumatic valve

Manual Hydraulic Valve
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Signal / Control Valves

• Signal & Control Valves:
– Number of ports may be counted from the lines exiting the 

normal position square 

– Number of squares is the number of positions
• Example: 3/2 manually actuated signal valve

– Function is evident by shifting position squares
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• Dual Action Cylinder with 2 position valve
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• Dual Action Cylinder with 2 position valve
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• Valves (Cont)

15

EAEB P

AB

5 port 2 position (5/2) Valve

5 port 3 position 
(5/3) Valve
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• Valves can be operated:
– Manually

– Electronically

– Pneumatically or hydraulically
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Valve Actuation

• General (Manual) Actuation

• Mechanical Actuation

• Solenoid Actuation

• Air Actuation

3/2 Solenoid Valve

Solenoid Wires

Exhaust Port “E”

Pressure Port “P1”
From Regulator

Actuator 
Port “A2”

Valve Body
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• Check Valves
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• Control 
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