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RATIONALE:
Oil Hydraulic systems & pneumatic systems are widely used in all fields of engineering as clean source of motive power. Low cost automation systems with the use of pneumatics have become popular as manufacturing aids.

       Diploma engineers come across such systems in all segments of industries.

       Hence the subject will give the students basic skills and knowledge, which will be directly needed in the industrial environment.

OBJECTIVES:
The student will be able to.

1) Identify various components of hydraulic & pneumatic systems.

2) Know the working principle of various components used for hydraulic & pneumatic systems.

3) Select appropriate components required for simple hydraulic and pneumatic circuits.

4) List probable causes of faults or defects in the components of hydraulic & pneumatic circuits.

LEARNING STRUCTURE:
 

Application

Procedure

Concepts  

Facts                

CONTENTS: THEORY
	Chapter
	Name of the topic
	Marks

	01
	Introduction to oil hydraulic systems

1.1 Practical applications of hydraulic systems.

1.2 General layout of oil hydraulic systems.

1.3 Merits and limitations of oil hydraulic systems.


	04

	02
	Components of Hydraulic systems

2.1 Pumps – Vane pump, gear pump, Gerotor pump, screw pump,  piston pump

2.2 Valves – Construction, working and symbols of        

      Pressure control valves – pressure relief valve, pressure reducing, pressure unloading

     Direction control valves – Poppet valve, spool valve, 3/2, 4/2 D.C. valves, Sequence valves.

Flow control valves – pressure compensated, non pressure compensated flow control valve.

 2.3 Actuators- Construction, working and symbols of Rotary Actuators - Hydraulic motors 

Linear Actuators – Cylinders - single acting, double acting.

2.4 Accessories – Pipes, Hoses, fittings, Oil filters, Seals and gaskets, Accumulators.

(Types, construction, working principle and symbols of all components)
	08

08

06

06



	03
	Hydraulic Circuits

3.1 Meter in, Meter out circuits

3.2 Bleed off circuit

3.3 Sequencing circuit

3.4 Hydraulic circuits for Milling machine, Shaper machine, Motion synchronization circuit.
	08

	04
	Introduction to pneumatic Systems

4.1 Applications of pneumatic system

4.2 General layout of pneumatic system

4.3 Merits and limitations of pneumatic  systems


	06

	05
	Components of pneumatic system

5.1 Compressor – Reciprocating & Rotary compressors.

5.2 Control Valves – Pressure regulating valves, Flow                              Control valves, Direction Control Valves.


	04

08



	
	5.3 Actuators –   Rotary - Air motors, Types,  

                         construction, working principle

                         Linear- Cylinders- Types, construction & 

                         working principle

5.4 Accessories – Pipes, Hoses, Fittings, FRL unit

(Types, construction, working principle and symbols of all components)


	08

06

	06
	Pneumatic Circuits

Speed control circuits. Sequencing circuits.
	08

	Total
	80


PRACTICAL:
Skills to be developed:

Intellectual skills:

1.  Prepare simple hydraulic & pneumatic circuits.

2.  Compare the performance of hydraulic & pneumatic systems.

3.  Identify the faults & suggest remedies in hydraulic & pneumatic circuits.

4.  Select proper circuit considering its application 

Motor skills:

1. Connect different components as per given drawing

2. Perform repairing and replacement of defective components in the circuit

3. Draw the hydraulic and pneumatic circuits using symbols

List of Practical:

1) Demonstration of meter in and meter out circuit.

2) Demonstration of sequencing circuit.

3) Demonstration of hydraulic circuit for shaper machine.

4) Demonstration of pneumatic circuit for speed control of double acting cylinders.

5) Demonstration of pneumatic circuit for speed control of pneumatic motor.

6) Study of trouble shooting procedures of various hydraulic and pneumatic circuits.

7) Selection of circuit components for simple hydraulic and pneumatic circuits.

MINI PROJECTS:
1) Survey of oil used for hydraulic circuits -specifications, manufacturer’s names, costs etc.

2) Study of any one mobile hydraulic system like in earth moving equipments and its detailed report.


OR

    Study of any one stationary hydraulic system, like in any machine tool and its detailed report.

LEARNING RESOURCES:
1. Books:

	Sr. No.
	Author
	Title
	Publisher

	01
	Pippenger Hicks
	Industrial Hydraulics
	McGraw Hill International

	02
	Majumdar S.R
	Oil Hydraulic system- Principle and maintenance
	Tata McGraw Hill

	03
	Majumdar S.R
	Pneumatics Systems Principles and Maintenance
	Tata McGraw Hill

	04
	Stewart
	Hydraulics and Pneumatics
	Taraporewala Publication


2. Catalogues:


Various system components’ manufacturers’ Catalogues. 

3. CDs:


CDs developed by various system components’ manufacturers.
















Pumps, Valves, Actuators, Pipes, Hoses, Fittings, Hydraulic circuits, Pneumatic Circuits, Compressors








Pressure regulation, Linear & rotary motion of motors, Speed control, Sequencing operation








Direction control, Flow control, Pressure control, Meter in, Meter out, sequencing operation





Hydraulic and Pneumatic Circuit preparation





Design simple hydraulic and pneumatic circuits.


Analyze the faults in hydraulic and pneumatic circuits and suggest appropriate remedy for the same
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