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Course Objectives:  

1. To  learn basic concepts of  fluid power 
2. To  understand the  functions and working of basic elements of  Hydraulic and 

Pneumatic system 
3. To  get knowledge about the basic components and their functions of Hydraulic and 

Pneumatic circuits 
4. To  learn the operating principles and working of hydraulic and pneumatic devices 
5. To gain knowledge about  the procedures of installation, maintenance and 

troubleshooting of  Hydraulic and pneumatic systems 

Course Outcomes: At the end of the course, student will be able to  

CO1 Illustrate the basic concepts of fluid power  

CO2 Understand the functions of elements of Hydraulic and Pneumatic systems  

CO3 Analyze the functions of hydraulic and Pneumatic circuits  

CO4 Illustrate the working of various hydraulic and pneumatic devices. 

CO5 Interpret the procedure of installation, maintenance of hydraulic and pneumatic systems. 

 

 

UNIT – 1 

Fluid Power: Power transmission modes, hydraulic systems, pneumatic systems, laws 

governing fluid flow: Pascal’s law, continuity equation, Bernoulli’s theorem, Boyle’s, 

Charles’, Gay-Lussec’ laws, flow through pipes - types, pressure drop in pipes, Working 

fluids used in hydraulic and pneumatic systems- types, ISO/BIS standards and designations, 

properties. 

UNIT – 2 

Hydraulic and Pneumatic Elements: Hydraulic pipes-Types, standards, designation 

methods and specifications, pressure ratings, applications and selection criteria, pumping 

theory, Hydraulic Pumps - types, construction, working principle, applications, selection 

criteria and comparison, hydraulic Actuators, Control valves, Accessories - their types, 



construction and working, pneumatic Pipes - materials, designations, standards, properties 

and piping layout, air compressors, Air receivers, air dryers, Air Filters, Regulators, 

Lubricators (FRL unit): their types, construction, working, specifications and selection 

criteria of following air preparation and conditioning elements, pneumatic Actuators and 

Control valves - types, construction, working, materials and specifications 

UNIT – 3 

Hydraulic and Pneumatic Circuits: 

ISO symbols used in hydraulic and pneumatic circuit, basic Hydraulic Circuits – types (such 

as intensifier, regenerative, synchronizing, sequencing, speed control, safety), circuit 

diagram, components, working and applications, basic Pneumatic Circuits – types (such as 

speed control, two step feed control, automatic cylinder reciprocation, time delay, quick 

exhaust), circuit diagram, components, working and applications, pneumatic Logic circuit 

design - classic method, cascade method, step counter method, Karnaugh- veitch maps and 

combinational circuit design. 

 

UNIT – 4 

Hydraulic and Pneumatic Devices: 

Hydraulic and Pneumatic devices – Concept and applications, construction, working 

principle, major elements, performance variables of: Automotive hydraulic brake, Industrial 

Fork lift, Hydraulic jack, Hydraulic press, Automotive power steering, Automotive 

pneumatic brake, Automotive air suspension, Pneumatic drill, Pneumatic gun. 

 

UNIT – 5 

Installation, Maintenance and Trouble-Shooting: 

Installation of hydraulic and pneumatic system causes and remedies for common troubles 

arising in hydraulic elements, maintenance of hydraulic systems, causes and remedies for 

troubles arising in pneumatic elements, maintenance of pneumatic systems. 
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