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COURSE OBJECTIVES: '
At the end of the course the students will be able to
1. Distinguish the working principle of pumps and turbines

2. Explain the working of centrifugal pumps and gear pumps.
3. Compare pneumatic system with hydraulic system.
4.  Draw pneumatic circuits for industrial application.
5. State the properties of hydraulic system.
6. Develop hydraulic circuit for machine tool operation.
Unit 1: Hydraulic Turbines (Total Classes: 15)
Cluns Topic Subtopic (with elaboration) Teaching Aids/Activities Loy
No. P P ’ g Objective
s Definition of turbine; classification into Diagram charts, turbine
Hydraulic ’ o e . i
1 Turbines impulse and reaction turbines based on ||models, videos of impulse and COl
energy conversion and operating principle reaction turbines
Finsiiles Construction of Pelton turbine; Animated diagrams, labeled
2 Tulrbilklc description of nozzle, runner, buckets, 3D models, cross-sectional CO1
casing, braking jet videos
Worki rinci [ Pel heel - high-{| .. ! . .
Impulse ne princip et Felion-whae MEN Simulation video, whiteboard
B . velocity jet impact, energy conversion . , COl
Turbine . . drawing explanation
process, water exit i
Impulse _Velocxty dlagran.] 0fPelt011 whee-l i Step-by-step derivation using
4 : inlet/outlet velocity triangles; derive ; 5 el Col
Turbine ; S whiteboard or slide deck
formula for work done
Impulse Derivation of hydraulic efficiency, Formula chart, efficiency
5 ; . ; ; A COl1
Turbine mechanical efficiency, overall efficiency comparison table
. Construction of Francis turbine — spiral Cutaway model, diagrams
Francis . . . - .
6 . casing, guide vanes, runner, draft tube; from textbooks, schematic COl
Turbine : L o
axial and radial flow animation
; Working principle of reaction turbines; Slow-motion animation of
Francis 2 : e
7 ; energy conversion due to both pressure || internal water flow in Francis COl
Turbine ; . :
and velocity head turbine
, ; o sy ; Derivalion steps on
3 l‘ldﬂ?ls Velocity dlaglamj denyatnon qf wc_nk board/slides, problem-solving col
Turbine done and expressions for efficiencies .
: session
Kaplan Construction of Kaplan turbine — axial Kaplan turbine animation, "
9 : ; : COl
Turbine tflow type; adjustable runner blades physical demo model




Pumps

flow achieved; comparison with single
acting.

chart

10 Kaplan Velocity diagram and derivation of work || Handout of velocity triangles, Co1
Turbine done and efficiencies guided derivation session
. meri lems on Pelton, Francis,
Numerical Dumeriodl prpb cms on £ Problem worksheet, calculator
11 Kaplan turbines — calculating power, ; ; COl
Problems .. use, class discussion
efficiency, and blade angles
; “onti 1 olving on turbine | . ; .
Numerical C.mmnued problem s ; ving o il || Chalk and board, interactive .
12 design parameters, efficiency calculations, . Col
Problems ; ] peer solving
and discharge
Comparison between impulse and
. . reaction turbines — working medium, Comparative chart, table,
13 Comparison ) L ; . ; col
pressure variation, installation, efficiency, Q&A session
cost
14 Review & || Summary of construction, working, and Mind map creation, col
Recap velocity diagrams of turbines flashcards, quiz
lass tes ring U 1 numerical ; ;
15 Assessment Ll covelfng LSOty QM PUmSHes Written test and evaluation COl
from Unit |
r Unit 2: Centrifugal Pumps (Total Classes: §)
Class Z : . Course
Topic Subtopic (with elaboration Teaching Aids/Activities i
No. P P ( ) g Objective
Construction of centrifugal pumps: Impeller, . ; ;
. - ; B ; : Diagrammatic explanation
Centrifugal || casing, suction pipe with foot valve, and : . :
16 . . . using charts, cut-section cO2
Pumps delivery pipe — arrangement and material .
g model, and videos
selection.
Working principle: Conversion of
Gt gl mechanical energy to pressure energy by Animated working video,
17 ’ Pt Sg centrifugal force. Water enters the eye of || real-life demonstration (if lab co2
P impeller and thrown out by centrifugal available)
action.
k - by impeller: Derivation of o ;
. Wot .d(mc, yuimpeller, Detivationd Derivation on board with
Centrifugal || expression for work done on water by the ;
18 . . Lo ; step-by-step velocity co2
Pumps impeller using velocity triangles at inlet and S
: diagrams
outlet.
Efficiencies: Definition and formula of . . :
o : . . Numerical formulas displayed
Centrifugal manometric efficiency, mechanical . . el )
19 : . . via chart/slide, explanation of||  CO2
Pumps efficiency, and overall efficiency with : ] _ _
. how they are measured
related explanation. _
Canitiitusal Numerical on above topics: Problems based || Solve sample problems with
20 P 5 on work done, head developed, and class interaction and board cO2
p efficiencies of centrifugal pumps. discussion
Unit 3: Reciprocating Pumps (Total Classes: 5)
Class Course
No. opic Subtopic (with elaboration) Teaching Aids/Activities Objective
Single Acting Reciprocating Pump:
21 Reciprocating Construction (cylinder, piston, crank, Pump cut-section diagram, Cco2
Pumps valves) and working — suction and delivery || animation showing strokes e
strokes explained.
: i iprocating P : ; : .
Reciprocatin szsullrjslf:lﬁ)?;r?d}tigiiliﬁzd—uc]:ﬁnt:;an;gus gamabl ailea s
22 b & = both pumps; comparison co2




Reciprocating

Power Required Derivation: Step-by-step
derivation of power formula for single and

Derivation on board with

NO R
A Pumps double acting pumps (using Q = ALN, formulas, interactive Q&A Coz
Work =P x Q).
Reciprocating Slipin Pun.1ps: [.)chnlll_un (.j[ s[np‘, {)OS.E.IIVC Graphical explanation with -
24 and negative slip; derivation of relation ) . ) 702
Pumps : st i charts, real-life examples
between slip and coefficient of discharge.
L Numerical Problems: Solve problems based|| Sample problems on board,
Reciprocating - . ‘ . . . .
25 e on discharge, slip, and power calculations peer solving in pairs, co2
P for single and double acting pumps. worksheet provided
Unit 4: Pneumatic Control System (Total Classes: 15)
Class . . Lo . . . s Course
No. Topic Subtopic (with Elaboration) Teaching Aids/Activities Objective
Pneumatic FRL Umt‘(Fllter-Retgulator-L.ubrlc.‘atol') || Actual FRL unit demo or
26 Construction, working, function of each _ . CcO3
Elements ; " model, diagram eéxplanation
element in pneumatic system
27 Pressure Introduction to Pressure Valves; Chart showing types, video CO3
Control Valves Classification and need demonstration )
Pressure Relief]| Pressure Relief Valve: Working principle, Cut section diagram,
28 P ; I . co3
Valve function in limiting pressure in system ||animation of PRV operation
Pressu?e Pressure Regulation Valve: Types, Real-life applications and ,
29 Regulating \ . ' Ml . Co3
Valve working, difference from relief valve symbolic representation
S Intro to DCVs and 3/2 DCV: Construction, Physical valve demo,
Direction o A .
30 || . spool position, normal open/close animations of DCV CO3
Control Valves . ;
explanation operation
31 Direction 5/2 and 5/3 DCV: Functionality, Symbol diagrams, videos of o3
Control Valves|| applications, operation with actuators applications '
12 Flow Control || Flow Control Valve: Working principle, || Real valve demo, schemaltic o3
Valves use in regulating actuator speed symbols B
Throttle Throttle Valve vs Flow Control Valve, Comparative chart, .
33 . o . . Lo : CcO3
Valves working, application in speed regulation industrial video clip
34 || 150 Symbols Slantdard Symbols of FRL unit, DCV, Handout of [SO sy_rnbolsl CO4
cylinders, flow valves, throttle, etc. chart, symbol sketching quiz
: Direct Control of Single Acting Cylinder: || Circuit diagram drawing,
Pneumatic e s - ; ; .
35 Circiiits Basic circuit diagram, sequence of animation or simulation on CO4
' operation software
Pneumatic Operation ‘.)f D.mlt.)le Acting Cyll_nder: Group circuit drawing
36 e Control circuit diagram, switching, . o Co4
Circuits activity, mini project demo
advantages
Pneumatic Metering-in Control of Double Acting Valve setup simulation,
37 Circuits Cylinder: Flow restriction at inlet side, practical experiment if kit CO4
fredtt impact on speed available
e Metering-out Control of Double Acting ; I
38 Pnt..um.atlu Cylinder: Restriction at outlet, difference Comparls(lm Lhd} t, animated CO4
Circuits 0 simulation
from metering-in
Symbol Practice & Circuit Drawing s T
39 || Practice Class Revision: Students draw circuits and ¥habox) pristics, pest CcO4

symbols independently

review of diagrams




Group quiz, sample

Problem Troubleshooting & Quiz on Pneumatic < i y
40 : " i Q troubleshooting circuit- || CO3, CO4
Solving Class Circuits and' Valves ;
based questions
[ Unit 5: HYDRAULIC CONTROL SYSTEM (Total Classes: 20)
Class ; . ; ; Teaching Course
. H - "¢ t . . g . .
No. Taple Subtopic (with Elaboration) Aids/Activities Objective
Introduction to hydraulic systems, their .
: L ; Chart showing layout
41 ||Hydraulic systems|| constructional features, basic components, : COs
. . . ) N of hydraulic system
and significance influid power applications.
Discuss the merits like high force-lo-size
42 Advantages & ratio, smooth operation, and demerits like Comparative table, CO5
disadvantages leakage and maintenance challenges in Whiteboard discussion ‘
hydraulic systems,
Working principle and function of
e Hydraulic accumulators in energy storage, shock 2D diagrams, cut- cos
. accumulators absorption, and pressure maintenance in section animation
hydraulic circuits.
B t and classificati f pressure
Pressure control (Oll-cep nd classt fea IO“.? pressure Actual valve sample, \
44 control valves. Explain their purpose in . COs
valves S : - board explanation
maintaining desired system pressure.
; Function and working of pressure relief
Pressure relief i _d £ oL PraEite e“ Demo model or i
45 _ valves to protect hydraulic systems from i COs
valves . animation
overpressure.
in tl sssure i . .
Pressure E}(plﬁn} 1 use of pressurc:tegulation \lfalvcs Charts, simulation .
46 ’ for maintaining constant pressure regardless . S COs
regulation valves . using animation
of flow changes.
R S— Explain working principles of 3/2, 5/2, and || Cut section demo, ISO
47 valves 5/3 Direction Control Valves (DCVs), symbolic drawing CO5
applications in actuator control. practice
Explain the ne uncti f flow
Flow and throttle kplafi fhie fieed and fsicHin o L?“ Flow control valve
48 control and throttle valves to manage speed i CO5
valves demonstration
and actuator response.
; Introduction to types of hydraulic pumps
er ; i : : P odels
49 plile pover used in systems, their importance in fluid ump C.Ut m ? COs
pumps : comparison charts
delivery.
Construction, working of external and )
A A Internal & external gear
50 Gear pumps internal gear pumps, efficiency, and : COs
e pump diagrams
applications.
Explain working of vane-type hydraulic Animated video
51 Vane pumps pumps with rotating vanes used for showing vane COs
consistent flow and low noise. movement
o . e b . Cross-sectional
5 Discuss | n 3 g .
o | Redutvson | Diews sl pon et | digmpne | cos
pumps 488t ep pp B specifications chart
pret an / standard 1SO symbols of iy
| In[csplet and dra_“ standard SO.bymbo sof || orksheet acliicbiy—
53 ISO symbols various hydraulic components like pumps, || N CO5
Name that Symbol
valves, actuators, and tanks.
Define actuators and explain different types ;
A - ; Pne - cut-
54 Actuators such as single-acting and double-acting e renle COos

cylinders used for mechanical output.
T

section video




. Demonstrate simple hydraulic circuit L .
Direct control ; ; . ; ; Circuit simulation in .
35 . involving direct control of a single acting ik G _ COo6
circuit ; Fluidsim or animation
cylinder.
. Show circuit and explanation for operation Working circuit
Double acting . h . L : . !
56 . : of double acting cylinders using directional diagram and live COo6
cylinder operation o
valves. drawing
- Operation of double acting cylinder with Circuit animation
Metering-in _ ; . .
57 circuit metering-in control to regulate inflow and showing meter-in CO6
speed of piston. configuration
. Operation of le acting cylinder with .
Metering-out gL double acting cylinder wit Fluidsim demo of
58 e metering-out control to regulate outflow, : oo CO6
circuit . metering-out circuit
enhance control of piston movement. ‘
Comparison of Discuss key differences between pneumatic Comparative chart
59 P and hydraulic systems in terms of pressure, paraty CO3, COs
systems & activity
application, components, safety, and cost.
ick recap of major topics an :
. Qu c. ; ik ; aj(.) to.‘p cs and Class quiz, group
Review & demonstration of circuits, followed by .
60 ! = f ; problem solving, CO5, CO6
practice student activity to interpret and explain real-
. symbol game
life examples.
=y o9~
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