INDUSTRIAL HYDRAULICS AND PNEUMATICS

Professional Elective-I11

Course code 23ME4602B | Year I Semester II
Course Professional

category Core Branch ME Course Type Theory
Credits 3 L-T-P 3-0-0 Prerequisites

Continuous Semester Total

Internal 30 End 70 Marks: 100
Evaluation: Evaluation: arKs:

Course Outcomes: Upon successful completion of the course, the student will be able to
CcO Statement BTL
CO1 [lustrate the basic concepts of fluid power L3
CO2 [Understand the functions of elements of Hydraulic and Pneumatic systems 12
CO3 |Analyze the functions of hydraulic and Pneumatic circuits L3
CO4 [lustrate the working of various hydraulic and pneumatic devices.
L3
COS5 |Interpret the procedure of installation, maintenance of hydraulic and L3
pneumatic systems.

Contribution of Course outcomes towards achievement of programme outcomes & Strength of
correlations(High:3, Medium: 2, Low:1)
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SYLLABUS

Unit
No.

Contents

Mapped
CO

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.

CcOo1

I

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,

CoO1
CO2
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standards, properties and piping layout, air compressors, Air receivers, air
dryers, Air Filters, Regulators, Lubricators (FRL wunit): 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

HYDRAULIC AND PNEUMATIC CIRCUITS:

ISO symbols used in hydraulic and pneumatic circuit, basic Hydraulic
11T 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, quickk CO1
exhaust), circuit diagram, components, working and applications, pneumaticc  CO3
Logic circuit design - classic method, cascade method, step counter method,
Karnaugh- veitch maps and combinational circuit design.

HYDRAULIC AND PNEUMATIC DEVICES:

v 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, CO1
Automotive power steering, Automotive pneumatic brake, Automotive airy CO4
suspension, Pneumatic drill, Pneumatic gun.

INSTALLATION, MAINTENANCE AND TROUBLE-SHOOTING:
Installation of hydraulic and pneumatic system causes and remedies for
common troubles arising in hydraulic elements, maintenance of hydraulicc CO1

\% ) N .
systems, causes and remedies for troubles arising in pneumatic elements, COS5
maintenance of pneumatic systems.
Learning Resource
Text books:

1. Majumdar, S.R. Oil Hydraulic Systems Tata McGraw-Hill Publication, New Delhi,3/e, 2013
2. Majumdar, S.R. Pneumatic Systems Tata McGraw-Hill Publication, New Delhi,3/e, 2013

Reference books

1. Srinivasan, R. Hydraulic and Pneumatic Controls Vijay Nicole Imprints Private, New Delhi, Limited,
2/e, 2008

2. Jagadeesha, T. Fluid Power Generation, Transmission and Control Universities Press (India) Private
Limited, New Delhi,1/e, 2014
3. Jagadeesha, T. Pneumatics Concepts, Design and Applications Universities Press (India) Private
Limited, New Delhi,1/e, 2014
4. Parr, Andrew Hydraulic and Pneumatics, A Technician’s and Engineer’s Guide, Jaico Publishing
House, New Delhi,2/e, 2013
5. ShanmugaSundaram, K. Hydraulic and Pneumatics Controls - Understanding Made Easy S. Chand
Company Ltd., New Delhi, 1/e, 2006
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