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COURSE OBJECTIVES:
At the end ofthe course the students will be able to

1. Distinguish the working principle ofpumps and turbines
2. Explain the rvorking ofccntrifugal pumps and gear pumps.

3. Compare pneumatic system with hydraulic system.

4. Draw pneumatic circuits for industrial application.

5, State the properties ofhydraulic system.

; 6. Develop hydraulic circuit fol machine tool opcration.

tlnit li llt,draulic lurbincs (T()tal fllasscs: l5)

Teaching Aids/Activities
C0urse

Obicctive

[r"--*l
I rurbines 

I

Definition of hrrbine: classitlcation inlo
inrpulse and reaction turbines based on

L)iagranr charts, turbine
models, videos of itnpulse and

reaction hrtbines
COI

':)
Inrpulsc
Turbinc

Construction of Pelton turbinel
description of nozzle, runner, buckets,

casins. brakins iet

Animated diagrams, labeled
3D models, cross-sectional

videos
co1

Lll
Inrpulsc
Tr.rbinc

Working principle ofPelton wheel - high-
velocity jel impacl. energy conversion

ploccss, wateI exit

Simulalion video, whiteboard
drawing cxplanation

col

E Impulse
Turbine

Velocity dicgrarn of Pelton uheel
inlet/outlet velocity triangles; derive

formula for work done

Stcp-by-step derivation usittg
whiteboald or slide deck

col

5
lnpulsc
Turbino

Dcrivation of hydraulic cffi ciellcy,
mechanical efficicncy, overall efhciency

Formula chart, efficiency
comparison table

COI

6
Francis
Turbinc

Construction of Francis turbine - spiral
casing, guidc vanes, runner, draf't tube;

axial and radial florv

C\taway modcl, diagrams
from lcxtbooks, schematic

animation
col

7
l;rarrcis
Turbiro

Wofting principle of reaction turbines;
energy conversiol due to both pressure

and velocity head

Slow-motion animation of
internal water flou'in Francis

turbine
cro l

l.l
Francis
Turbine

Velocity diagratn; derivation ol rvork
done and expressions for efficiencies

Derivation steps on

board/slides, problem-solving
session

col

9
Kaplan
Turbinc

Construction of Kaplan turbine - axial
flou lypc; adjuslahlc lttnncr blades

I(aplan turbine animation,
physical dcmo model

COI

't

Cliss
No.

Topir



tlandout of velocity tdanglcs,Velocity diagram and dorivation ofrvork
done aM efficiencies

Numerical problems on Pelton, Francis,
Kaplan turbines - calculating power,

efficicncy, and blade

Coltirrued problem solving on turbine
parameters, effi ciency calculati

Comparative chart, table,

Q&A session

Comparison b6tween impulse and
rcaction turbines - u'lorking ntedium,

ptessule variation, installalion, effi ciency,
cost

Summary of construction, working, and

Class test covering theory and numerical
from Unit I

UDit 2: ('entritlgrl Pumps (Total Clnsses:

Subtopic (r\ ith claboration.)

Dia grammatic explanation
using charts, cut-section

model- and videos

Construction ofcent fugal pumps: Impeller,
casing, suction pipe with foot valve, and

delivery pipe - arrangement and material
selection.

Working lrinciple: Conversion of
mechanical energy to pressure energy by
qentrifugal force. Water enters the eye of

impeller and thrown out by centrifugal
abtion.

Animated working video,
real-lit'e demonstration (il lab

available)

Derivation on board with
step-by-step velocity

diagmms

Work done by impcller: Derivation of
expression for work done on water by the

irnpeller using velocity triangles at inlet and
outlet.

via chart/slide, explalation
hou' they are measured

Efficiencies: Defurition and formula of
malometric efliciency, mechanical

efficieucy, and overall efficiency rvith

Numerical on above topics: Problenls based

on work done, head developed, and
Solve sample problems with
class inleraction and board

discttssion

Unit 3: Reciprocrting Pumps (Totxl Clisses:

Subtopic ($'ith clal)oration)

Pump cut-section diagram,
aninatior showing stlokes

Single Abting Reciprocating Pump:
Construction (cylhd€r, piston, crank,

valves) and workiug - suction and delivery

Animated video showing
both pumps; comparison

clrart

Doub[e Acting Regiprocating Pump:
Construction and rvorking - continuous
flou, achieved; contparison with single

t0
Kaplan
I\rrbilc

col

tl Nurnerical
Problems

Prohl.m u/.\rk(heei calculaior col
use, class discussion

t2
Numcrical
Problems

Chalk and board, interactive
peer solving

COI

l3 ('olnptrtison cor

l4 Rcview &
Recao

Mind map creation,
flashcards. ouiz

COL

l5 Writtcn tcst and evaluation col

Class
No.

Topic Teaching Ai{ls/Activitics
('ourse

Obicrtil c

l()
Centrifugal

Purrps
cL)2

t'/ Centril'ugal
Purrps

(.o2

t8
Ccntriflrgal

Punps
co2

l9 Centrifugal
Puurps

N,,m.ri.el fntnlrlrc diqnlcw,rl

c(]2

2t)
Centrilugal

Pumps
c02

C.lass

No.
'lbpic 'l'cachiDg Aids/ActiYitirs Coursc

Obicctiye

2l Reciprocating
Pumps

c'o2

22
Rcciplocating

Pumps
a()2



Derivatiol on board witlr
fonnulas, interactive Q&A

Power Required Derivation: Step-by-step
dcrivation ofpowcr fonnulu for singlc and

double actirrg pur.rps (usiug Q : ALN,

Graphical cxplanation with
charls, rcal-lilc cxamples

Slip in Punrps: Definition of slip, positive
ard rregativc tlip: delivalion of rclation

between slip and coclllcient ol'

Sample problems on boarrl,
peer solving in pails,

Problcms: Solve problems
ou dischargc, slip, and power calculatiorls

tbr singlc and doublc acti

Unit ,1: Pneumatic Clontrol SYstcrr (Total Classrs: l5)

Class
No-

Topic Subt0pic (rvith Elxb0rfl tion) Texching Aids/Activities Coursr
ObiectiYc

26
Pncumatic
Fiements

FRL Unit (Fitter-Regulator-Lubricator) :

Construction, working, function of each
elcmcnt in pncumatic systcm

Actual FRL unit demo or
model, diagram explanation

co3

21
Pressure

Control Valves
Iutroduction to Prossurc Valves;

Classification and nccd
Cbart showilg types. video

demotrstratiou
co3

28
Pressure Relief

Valve
Pressure Relief Valve: Working prilciple,

furrction in lirnitinu oressure in svstem
Cut section diagram,

animation of PRV operation
co3

2r)
I Pressure I

I Regulatiog I

I vutr. I

Plessure Regulation Valve: Types,
working, difference from relief valve

Real-lifc applications arlcl

symbolic rcpreseirtation
co3

30
t,;;;; l
It 

,,nr,,,r r,,r"c.l

Intro to DCIVS and 3/2 DCV: Construction, t- PLy*rh,"N. ,1.",r,1
I anirnations of DCV

I operation

3l 5/2 and 5/3 DCV: Functionality,
applications. operation r.vith actuators

Symbol diagrams, videos of

32
ti[r" c"*"il I

I v.'tu.. 
I

Flow Control Valve: Working principlc,
use in regulating actuator specd

|Real "rh= 
d".", *h"*",1"

I symbols

33
t rh-tG''l
I vulu., I

Throttle Valve vs Flow Control Valve.
rvorking. aprrlicatior ir speed rcgulation

Comparative chart,
iudustrial vidco clip

34 ISO Svnrbols
Standard Symbols of F-RL unit, DCV,
cylindcrs. flov| valvcs, lhrottlc, ctc.

Handout of ISC) symbols
chart. sYmbol skctching quiz

35
Pneumatic

Circuits

Direct Control of Single Acting Cylilder:
Basic circuit diagram, sequence of

operation

Circuit diagrau drawing,
auimation or simulation on

softu,are

.16
Pncumatic

Circuits

Operation of Double Acting Cylinder:
Control circuit diagram, switching,

advantages

Group circuit drawing
activity, mini project demo

31
Pneurnatic

Circuits

Metering-in Control of Double Acting
Cylinder: Flow restriction at inlct side,

impact on speed

Valve setup sinrulation,
practical experirncnt if kit

available

38
Pllcumatic

Circuits

Metedrg-out Contol of Double Acting
Cyliudcr: Rcstrictiolr at outlet, difference

ftom metering-i11

Comparisol chart, alimated
simulatiou

39 Practice Class
Symbol Practicc & Cilcuit Drawing
Revision: Students draw circuits and

symbols independently

[**"t"*rr-*"*;l
revicu,ofdiagranrs 

l

2l Rqciprocating
Pumps

co2

21
Rccipr'0ca1ing

Pumps
co2

25
Reciprocati[g

Pumps
coz

col

Dir(]ction
Control Valves

co3

COI

c03

co4

c04

c()4

c04

co4

aio4



40
Problem

Solvirg Class

Troubleshooting & Quiz on Pneumatic
Circuits and'Valves

Group quiz, sampJe

houbleshooting circuit-
based questions

col, co4

tln il 5: HYDR-{ULIC CONTROL SYSTE}I (To tal Classes: 20)

Class
No.

Topic Subtopic (with Elaboration)
Tcaching

Aids/Activitics
Course

()bicctivr

41 Hydraulic systems
@

constructional lealures. basic componcrts. 
I

and signilryqryq!!]\![9yg13p!!3$1q,]

Chart showilg layout
of hydraulic system

co5

42
Advantages &
disadYantaEles

Discuss the merits like high force-to-srze
latio, smooth operation, and demelits liko

leakage and maintenance cltallenges in
Comparative table,

Whiteboard discussion
co5

43
llydmulic

accun]ulatols

Working principle and finction of
accumulatots in energy stolagc, shocl(

absorrtion. and oressrrr'e maintcnance in
2D diagmms, cut-
section animation

co5

hydraulic cirrcuits.

41
Pressure control

valvcs

Concept and classification of prcssure

coutrol valves. Explain rheir puryose il
rnainiaining desired system pressure.

Actual valve sample,
board explanation

cos

45
Pressure relief

valves

Function and working ofpressure relief
yalves to protect hydraulic systems from

overprgssure.

Derno nrodel or
animation

co5

46
Pressure

regulatiou valvcs

Explain the use ofpressure regulation valves
for maintaining constant pressure regardless

of flow changes. I using animation 
I

Charts, simulatioll l'o'l
47

Direction control
valves

Explain working principles of3/2, 5/2, and
5/3 Direction Control Vatves (DCVs),

applicalions iD actuator corrt!ol.

Et.;tfid;;jsol
I symbolic ttrawing I

I pra"ti"e 
I

48
Flow and throttle

valves

Erplain the need and function ol llou 
l

conrrol and throtlle valves lo mrnage speed 
I

and acluator response. I

Flow control valve
demonstration

49
Fluid pou,er

purnps

Introduction to types ofhydraulic puutps

used iu systems, their importance irt fluid Pump cut models,
comparison charts

co5

50 Gear punlps
Construction, working of oxternal and

intemal gear pumps, efficiency, and
applications.

,"-r"*;;;;
pump diagrams 

I

cos

5t Vane pumps
Explain working of vane-type hydraulic

pumps $ ith rotatilg vaues used firr
consistent flow and low noise.

Arlimated video
showing vane

movement
cro5

52
Radial piston

pumps
Discuss radial piston pumps, their

advantagcs in high-pressure applications.

Cross-sectional
diagram, pump

specifications chart
co5

53 ISO svrnhols
lnterpret and drau, standard ISO symbols of
various hydraulic components like pumps,

valves, actuators, and tanks.

Worksheet activity -
"Namc that Symbol"

cC)5

54 Actllators
Define actuaton and explain dilferent rypes

such as single-acting aud double-actilg
cylinders r.ised for mechanical output.

Pueumatic actuator cut-
sectio11 video

cos

co5

co5



Demonstrate simple hydLaulic circuit
irrvolvirrg rJirccl ct.rrrlrr-rl of u sirrglc artiug

Circuit simulalion in
lluidsim or alirnatiou

Working cilcuit
diagraln and live

Show circuit and explanation fol operation
ofdouble acting cylinders using directional

valves.

Operation ofdouble actiug cylinder rvith
metering-in colltrol to regulatc itlflow and

Opelation ofdouble acting cyliniler with
metefing-ou1 control to regulate outflow,

crrlr,rrcc collrirl ()l'.'ijlon rno\ c lcr'1.

Discuss key differences bctwecn pncumatic
ald hydraulic systems in terms of prcssr.ue,

Quick recap of major topics and
demonsttation ol' circuits, lol lowcd by

studcnt activity to intcrpret and cxplain rcal-

Class quiz, group
problcm solving,

symbol game

| $if,+atur+ofttr,eFaelrttv

qna
Signature of thc f,acully

qG^
Signahrre ofthe HOI)

55
Direct control

circuit
(o6

56
Double acting

cylinder operation
(o6

57
Metering-in

circuit

Circuit animation
showing meter-in

colfigu-ation
ct06

58
Metering-out

ci1'cuit
Fluidsim demo of

!netcdng-out cilcuit co6

59
Comparisou of

systems
Comparative chart

activity
co3. co5

60
Review &
practice

cos. co6


