" FLUID MECHANICS
AND MACHINERY NOTES




Unit - 01
Fluid and Its Properties
Fluid (a3l I8 9erd & St ST & (Shear Stress) T T STNTAR ST 38T § | STH alel
(Liquid) 31R 39 (Gas) gi=iT enfAer g1
> Fluid Properties (% & 370T)
+ Density (Yscd - p)

FLUID DENSITY GRADIENT

(Less dense fluids float on more dense fluids)

forlY TeTey & Ui SIS 3Iae & T &l Tsicd $hgd o
e Formula: p = mass/Volume jou ey
« Unit: kg/m®
«  Note: Uil &l ©sTcd p 1000 kg/m gIaT &l "
+ Specific Weight (fRrfRrse 1R w) R

y

ST STS 3T & AR &1 fafArse 9K Fga &1 -

e Formula: w = Weight/ Volume
o Unit: N/'m?® bl

+ Specific Volume (Rafarse et -v)
I ST GeTHTST & 3TId T [3TRISe 3Ide Fgd & | IS Uelcd Hl SecT giaT g

e Formula: v = Volume\ Mass
« Unit: m¥kg

+ Specific Gravity (JafRrse 7% - S)
Rl & EeTcd 3R HATeTeh el (TTeil) & Eelcd oh 3HeTUTcl I fAfISe I6ca g & |

e Formula: S = p of any liquid / p of water

e Unit: ST PIS SHTS AT &It (Unitless) |

+ Viscosity (RITeTdT)
QAT AT T TG VT § Sl IHeDT Il o STl gled aTell ATUET 91T (Relative motion) T faRTer el g

Dynamic Viscosity (p):
Newton's law & 3fTHI, Shear stress (1) 99T FaUTAT (velocity gradient) & FHTIITCAT BT & |

rocdu
dy

 Unit: Ns/ m?, Pa-s
e CGS Unit: Poise (1Pa-s = 10 /Poise)
Kinematic Viscosity (v):
ST A QAT AR EeTed & HeTITe T FSANTCH T Fgel &
e Formula:v=p/p
e Unit: m%/s
« CGS Unit: Stoke (1 Stoke = 10 m?/s)

Meseuite can sitt on wefier suraes
duet surface tensien

v .
+ Surface Tension & Capillarity (I deiTq R FRFa) /“é&% =
Surface Tension (o): 2 8
el T Helg IX [T o Sl &l 56 TeA1d e d & | T8 Cohesion (FHoTeh Sef) & HROT I ¢ |
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e Unit: N/m
Formula for Liquid Droplet (El;a'ﬂ?ﬁ'l!'):

37eX &1 &aTd (P) 3R 56 TeTd (o) & Sy HJoloT:

+ Capillarity (®frca):
ST T GeTell Aell hl el H Fallel IX el T ST UGeAT AT i1l AT hiRTehed Hegellell ¢ |

4cc0s0
Formula: h=
) ) wd

o ST&T O T9eh HIUT (Contact angle) g1

£ Compressibility and Bulk Modulus
Bulk Modulus (K):
garg H gRade 31T 'Volumetric Strain' & 37791 T Bulk Modulus g g OWATTRGRE VBRSNS

apr
e Formula: K= —@avv)

Compressibility ():
Ig Bulk Modulus =T &gcsh (Reciprocal) 8T &1
o Formula: p=1/K
+ Vapour Pressure (a9 &Te)
SIS fordT di acTel & el T a1 3T SITAT &, AT arsy & 3707 ool &l HAG IX i Galld STeldl o, 3 arsd

cId $gd ¢ | TS ITT T &a1d 39 arsT &1 A A &1 SNV, d Cavitation 1 GHEIT 3cqeT gl &

LIQUID VAPOR

c

+ ST
vt
dRel ——» P\éég(S)LL:SE

(Liquid)

> Types of Fluids (d¥e & Y&R)
et TeTt ol 3oTah 0Tt 3R STAER o HTUR R AT @ A0t & srer 2 g:

«  Ideal Fluid (3mee} aXel): Tg T8 el & Torast 1S 2TeTalT (Viscosity) &} gielt 3R o I TRe &
39S (Incompressible) 81T & | T§ Hhdol Teh hled oleh TURO g |

o Real Fluid (IRFafde a¥e0): Fehfa 7 910 Siet arel @80 ool aredfdes g1 8 | ST 21T, Haig
oTetTe 3R HASTAT S T[0T et &

« Newtonian Fluid (FIEfaraeT a¥e): & el Sl #gcal & T o7 (Newton's Law of Viscosity)
T UTeleT Yl & | ST Shear Stress (t) 39T IUTAT (du/dy) ?Wﬁ’fmgl

d
Equation: r=ud—; 3GTERUT: UTet, gaT, hlfaeT|
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«  Non-Newtonian Fluid: & Tel St g &eT o ATAT [ TH T UTeled S8T el | SoAH AT [FUT
Tl Tl
3GTEYUT: T&rd, Ue, i3, Ty |
CLASSICCATION OF FLUIDS

Based on Properties and Behavior

IDEAL FLUIDS REAL FLUIDS A Ideal Fluid N
s ’ Ideal Plastic Fluid
« Incompessible « Compressible % Non NeWtoman FIUId
+ Non-viscous « Viscous Q
* Imaginary concept « Found in nature (Water, Oil) 5
-
o
NEWTONIAN FLUIDS NON-NEWATIAN FLUIDS -&:’
bl % $ Newtonian Fluid
‘ // T=u %dudy ///’ ?*~ |
—— =i > | "
' EI j | Ideal Fluid
* Follows Newton's Law of Viscioity * Does dost follow Newton Law v
« Constant viscoity * Visciuity changes with shear rate ‘ »
« Examples: Water, Air, Kerosene * Examples: Blood, Paint, Ketchup, Mud | Veloc“y Grad|ent (dUIdy)

% Continuity Equation (FdddT HH0T)

Continuity equation GeIHIT HI&TOT & f&SHTd (Principle of Conservation of Mass) IX 3TeTiRd &1
sgaT 3T &

“Gle gr59 #H fFHT T S19T H fluid o SIBT ST N o & [ABIer S0, dF GIsT & FHelal-3eldT
HeFelaa] & ot alell GeqHlaT (ass) HHIA Gl 81"
AT NSAT 9189 & & FFUAT &
A =TFUA 1-1 T YIST FT &% (Area) @ @
Vi =8FMA 1-1 9T el T 37 (Velocity)
pr=FaAT 1-1 W A HT Gelcd (Density) \
5T YR QAT 2-2 T <
Az = &F%dl, V2 =adT, p, = Telcd —
Flow Quantity (JdTg T #HTAT)
QAT 1-1 § IR alel el S AT p1 Ai Vi @ @
QAT 2-2 § I[Nl alel el S AT p2 Az V-
Continuity Equation (&I )
SeTATT TETUT TTH & 3TER: “p1 A1 Vi = p2 A2 V2” S8 &I Continuity Equation #8d &1

= Ig FHEOT compressible 3R incompressible &1 YR & fluids TR 1] gl &1
Ife fluid incompressible &, aY: p1 = p-
sHIIT continuity equation ST ST & Ai Vi= A Vs

2

W
W

e

—
s
—
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» Pressure and Its Concepts (&4 31X 3T FTHUROMT)

Pressure Intensity (&1 dYgdT - P)
foraiY Tag & UTcl ShTS 81Tl UX o19Te] aTel oladd ol ol GId g g |

F
e Formula: P:Z , Area (A), Force (F)
e Unit: N/m? IT Pascal (Pa).

Pressure Head (&9 ?f1¥ - h)

el & 97 (Column) 1 a8 Fms ST fordlT foig o fafeIse a1 3ot el 1
e Formula: P=p-g-h=h="P/ pg
o TGT h Y 'Pressure Head' gl SATAT &1

> Types of Pressure (&1 & 9&R)

IS T FATYeT o ToIT 37eT9T-37619T 3R (Reference) forw Sar &
1. Atmospheric Pressure (Patm): g2dl & °RT 3R HIs[g &aT o 3TaR0T edRT ST 31T &Tel | T
oo O ST AT 101,325k N/m? T 760mm IRT (Hg) 81T 1
2. Gauge Pressure (Pgauge): STo &Tsl T aTIHS I SIS sl 'SIRT HTeTeh HTIT ST & | IEROT IR
AT T AT B |

3. Absolute Pressure (Pabs): ST &Te &I 'Absolute Zero' (0T foidlel) & ATAT ST & |
Equation: Pabs = Patm + Pgauge

4. Vacuum Pressure: Ife G1d aIHSCNT cTd & HH &, ol 38 IFTH NRR Fed & |

Equation: Pabs=Patm — Pvacuum

(pauge|pressure

Atmospheric pressure

Vacuum|pressure

Absolute pressure

Absolute zero pressure
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> qIEhd $T [T (Pascal’s Law)
UTEhel o Tl & 31TE, "ol T8 oo (Static Fluid) @ Torell foig ox a1ar ht citerar @efy feemait &
FAT g g 1"

Same Depth

Pressure at point 1= Pressure = all point 2
P;=P,=p,gh
HHIFHIOT: Px =Py = Pz
ST YT gISSToleh Sleh, BTSSIToleh sieh 31X fortre & foham ST 2

A small force applied to a small area creates
a large force on a large area.

Small Force
-F, Lo
Output
Piston
A, T
IputPiston | ____ | ___________}.______| |, Large Force F,
Small Area = A, (Lifts Car)

Pressure = Constant throughout the fluid
P=F/A =F,/A,
Thus, F, = F, (A,/A,)

» &d ol qId (Pressure of a Liquid)
STer fondlY & ot Ueh UTH (Sciel) H T@T STl 8, Al a8 9T ehl SR, Tol T 30 & #1797 oh g feig TR aoT
AT B |
SIS 8Tl IR oldTeT aTol SH Sof ol &I (pressure) Fgd ¢ |
afe,
p = &d (Force)
A = Jg &%l [oT8 IR del 9T TET g,
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RICEKIGIEGIE
2
Z_ P

forel Tde T gd GaRT 1T 31T &1 §HAT 3 g o ofgad (normal) I HIAT 8 |

Cylinder
3 | I
T \
—_ ] \,
\
\\
N\
N\
e — — _ — | \
\K___.A__._\L__-—J Y \
—— Vessel — Liquid <—m’1—>|

+ F39 Fifaw ot
“forell ga A FeaTer ofrd Y R # 2Te 1 gefe i ¥ 39 foig W g & fafise IR & sk g 817

dp
dn P9

— — )

= F, =mg = PAhg

Lo |h

———th— F,= PAhg

Pl |

/

» Gl AT 3YhIOT (Pressure Measurement)
o &1 &Te e SUhToTt ea@RT AT ST HehelT B

+ HAaeT (Manometers):

HANHAET T 30T & ToteTeht 3uTeT fohell g & forelt feig TR &Te A9 & foIw fohar siran 8, gt &g
oh TIeT T 3T T Tohell gk & o T8 G@RT Hclfoldl [ohalT SITAT 8| o6 fole=T JehR & gafiehet foham Sirelm

g

() Tl HAIHIEX (Simple manometers):

(i) rS#HEX (Piezometer)

(ii) F-2F AT (U-tube manometer)

(iii) Tehel T HaATHTEX (Single column manometer)
(b) 37X AATHTEX (Differential manometers)
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<% A 3T (Mechanical gauges):

A 3YRIOT & TSHeTH ST oY 89T (o=l ofea) T H T #X (dead weight) SaRT &d EcsT &l HJfeld
Lk ATIT SATAT & | ATATEIT: ST il bl YT 3T &I AT & ToIT fhIT SATAT &, dqugd e
QICEICT 3TTaRYh oTEl BIciT | FaIferd T T &

(i) TS+ TS & 31T (Bourdon tube pressure gauge)

(i) STIWRIH &1 31aT (Diaphragm pressure gauge)
(iii) ST G190 31T (Bellow pressure gauge)
(iv) 38-d¢ &1 31aT (Dead-weight pressure gauge)

+ T AT (Simple manometers)

T Tl FAAHICT” T BT & TSt wep i o o7l el & Forerep wep FRT 3 g & SfeT ST &
T8I &T9 AT &, 3R qERT FORT argHs o o folw gell e |

TR HAHeR & AHAT YR =i Gu arw §:

+ de#Tex (Piezometer)

Ig HY Tl FehX hT AAHICT &1 SHH Teh Shi<l 1 oTell Glcil & [oTeenl Teh [8RT 91T § S[ST Bl &
3R GERT AGHSS F GeAT AT & | el bl FUL T 3R SAAT ST ST ST § o o 3| T9ar sigent
J1eR fAdhel TadT T H FUX 33 T |
g o Tt ot foig IR aTer 1 3 Toig @ SR el & g ot Srarg & e=iam Sirar &, f9rd ofelt o) opeft Avoeh
(Eehel) & TGl ST Hehel &

o 3YYRT: ALIH 14 AT & faIT|

o FHIFIR: P =p-g-h

+ U-gga #A#YeT (U-tube Manometer)
gooh gal A 3T ST ATTAT & ToIT TSI T IYINT Aal [hAT oIl HehdT, FiTch ST Tl
ag?raia’ras?raﬁrm%mq?ﬂﬁ, S8 THTAAT FideT G|
S8 JHTRerd, 31 o aTel WoiHe @ AT AT ST Hehell F&TTeh 316 T SIS HeFel ATHS Y HAG 6T
gIciT | 3oT TAT3T 1 F-<g HAAHICT aRT g faham SArar gl
“-ZFS HeA#IER Teh U-3MToh 1 7T g% il T aTell il &, Toreehr Teh R 33 feig & s

STl & ST81 &Te A9 &, 3R GERT RORT argHs o o foTT TelT @l & | $HA Teh $RY el (FT: 9IRT) 3R
BT
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D

| }";':_ —
| E=|
nofEes
‘ | ?“’é 4
E-30-= |
el
Case 1:- Positive Gauge Pressure Case 2:- Nedative Gauae Pressure
i Positive Gauge Pressure i Negative Gauge Pressure
e —
5 Gauge Pressure: ( Gauge Pressure:
ressure Vacuum
Source P=hpg Source P=hpg
P = (75 mm13,600 kg/m?) ok | P = (85 mm)13,600 kg/m?)
(9.81m/s?) (9.81m/s?)
P=10,000 Pa = P =-11,000Pa =-

+ Zeraés U-ggd AAHIET (Inverted U-tube Manometer)
ST ST &1 IS & ST SgcT A Eald & 3Tl T AT & forw foham ST 8| STET TEhdT

(accuracy) HET HTaRTehell Bl & |
INVERTED U-TUBE MANOMETER

For Measuring Small Pressure Differences in Liquids

Pa (Higher Pressure) Pg (Lower Pressure)

1 5

PipeA f Pipe B

P,-Ps=(p,-ps) gh
Where: g, = Density of Mannontic Fluid (Air/Gas),

p = Density Process Fluid (Liquid
g Acceleration due Gravity

Used for measuring small pressure differencetwen two points in a liquid flow.

+ e srad A (@EH-AaHe)
THaTeT et AATHAIET, U-Tgd AATHICT &1 AT §9 &, [SHT Ueh 3Uell ST (reservoir)
BICT & TSIehT 31T 8Tl aTell & &Tthel hT Jeiell 3 Sgcl 3T (SIS 100 I[=AT) EIelT &, 3R I8
HAHIET T Ueh 3T A ST AT & |
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a1 & R off IR TR TR & ga TR T IRAcT STl e 8IaT & foh 3 90T HATAT T
T ¢, 3R ST T GaLT (i) 37T 3 5a &l FaTs W GITAT STl § | AT &1 ATt & v dhaet
Hehrot o7 # weh & (a1 et gt g g

SINGLE COLUMN MANOMETER

For accurate measurement of small pressure differences.

High Pressure (P, =~ Atmosphere (P,

=~ Height (h)

Reference Level

Ah
0

Small Displaicement

Pl & Patm = (pngauge e fUd) g h

Where: p,= Density of Manmoter Fluid
pf = Acceleration duo Gravity

Provides higher accuracy due the large reservor area.

f&aTer hierey AT & &Y TohR Bl & | HehIoT 8T TTEdT (vertical) msgﬁrgé (inclined) &T T &

+ 1A% 3T (Mechanical Gauges)

HAH HH g9 A9 & T STTFA g 8 | maaaﬁ%ltrirqu I3 8T ST g, 3TTaT 7eIH 3R
39 S1d HIYT o oIl Senfesh U 31sT ol 3TN AT ST & | A 16T T, STASIA AT Jeilel S ofiiel
o1 ST 3UFNIT I & | §eT oAl o orellel fahfd (elastic deformation) & ETe ATTT ST & |
Soo hAHI-hT gfadies 30T (secondary instruments) 3T &gl STAT &, Fifh Sog AAHICT
grAfAe 3YHIUI A Shiclslc FLATISAT 8 |
HEcaqUT e

1) SIS TS HRR Ao

2) ST et

3) g IS

1. 915 g WA AT

Ig 3T T fole=T St ST AT & foTT 3UGNeT 81T & | SHA ST 3TSTehX shic dTell Tl &l
N g Aol B §| ST T ST ST & Y el thelcll @ 37 371 Hd R feeral &1 7 a1fey el
WW*WW@H\%(pointer)WW%,ETWWWM%I

SIS+ TS AHATI: I (bronze) AT felehel FEXel T T=iT Bl & | AT A ST & T 3R fe¥emer
el 3T G190 o TolT 3UAT glaT & |
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Dial Gauge

Bourdon Tube

Linkage and Pointer

Fluid Pressure

O (Datum)

1) U138 Sise < — TGHASAY & H FH 3N i At AT &
2) S&l d1Se TP — YT dTell SIT8T I 3TN
2. BRAWIA T
S8 ST H Teh YT I Teloll =G (STASIH) Bl & | ST il & &l ST STl § Al STAhiH 30X
T IR T ¥l Tg 17 Ik 3R AT & g T qgac &, St 31el 1 QS fe@neh g1

Dial Gauge

Sensing

Diaphragm Mechanical Linkage

Fluid Pressure

O (Datum)

3. dFgH A

g &1 T 31918 f¥aTd (vacuum) ATISY & foIw 39eT g1 g1 saﬁa‘%a@gmﬁamaﬁr
Bl & | 3oFg# I1ST Y AT AGHAS Y & A oA IR & TAellefiet & &1 ST g
geTehl 3TN ST 371TE H JorgH AT & T glar §1 IfE el Rara g1 ot Sy o ST & |
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> gT8aIEe s Jof (Hydrostatic Forces)

ST IS TAE dlel H ZoT gl &, Al ool 3H I Tl oM & |
+ Pl Q19 (Total Pressure)
el SaRT TR ATg IR oT3TTT I1T Fel FFaIdd T
$el S FEATAT ¢ |
F = pgAx
STern
e p=c¥cl &l Yelcd
o A=Ydg & STkl
. %= W% ¥ I[ocd g (C.G.) T 7FT Tlg ¥ T8
+ &9 %g (Centre of Pressure)
ae g STeT ol ST I YT &, 3 & he; (h) e ¢ | T6 GHAT v g, (C.G.) o AT Il 8|
FeaTe’ §ag (Vertical Surface) & faw @&

R=x+2
Ax

Pressure at depth:

» Buoyancy (3cCdTde)

SIS 1S a&q (body) el fluid A G e A1 3 &I & 51 ST §, o 36 W Th
FUX T 3R T arell §of (upward force) ST AT &, SiF 30 I 331 I HIFAA FHIAT
gl
Fluid & 3 €5 9% &1 3T 33 A g Y, ST Tecarehdor (gravity) & faodid feem &
FI FLAT &, Buoyancy (3cCellds]) hgdllal gl

S §oT g&] ol FUR 33Tl I HITA”A HAT &, 3§ ScColldeh FoT el Silell &

% Archimedes’ Principle &3 &1 ﬁz}n?r)

ST Fls awq el fluid & QX a7 37f% &9 & F§is S & dl 3H GX #91e dlel 3077
arell o7 (Upthrust) 3% fluid & 7o @ RISV GIAT &, 5l 39 @& gaRT fawenfaa
(displaced) /&3 aram &1/«

& g st (Floating Bodies) & Wqael & YK

Floating bodies 3T equilibrium (Fcelel) HEIT: dled YR T gl g
1. Stable Equilibrium (fE2R Hcele)
2. Unstable Equilibrium (31TEAX HclereT)
3. Neutral Equilibrium (3eTHIeT / TeTY Hol=)

1. Stable Equilibrium (FRRX HereT)

St fedl body st STEL &7 & UIST AT AT (small angular displacement) ST 3R e a8

39 3eT e aTel Feil (weight 3R upthrust) & HROT aqd 30 R Fufd & 3m

ST, ar 3 Stable Equilibrium Fgd £
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2. Unstable Equilibrium (31¥2R dJele)

STa TR body T ST SFl W dg 39 HT AT & amow a7 3w AR 3R S71er
gehcll Tell ST, AT 38 Unstable Equilibrium g g1

3. Neutral Equilibrium (de¥¥ / 3eTHleT Hclole)

S fondll body T UIST ST ST AR a8 =1$ BUfad & SRt 9t & g1 Sie (=1 arog
3T, &1 AR gh), @ 38 Neutral Equilibrium #8d &1

< FereT (Metacenter)
aa’aﬂé?\i?ﬁg‘é’a?-—gr%ﬂs"r%aﬂém?ﬁ%,H’fa'a’mﬁg*ﬂﬁﬁa’lﬂ?r@scillate) AT & LAl 8,
30 AT (M) g &1
. AeRifE® Fa1§ (GM): GM = 1 — BG
o ToRar & Ryfa:
o Stable: M, G & FI gl
o Unstable: M, G & s g7
o Neutral: M 3R G Teh €1 foig wR &l

Stable Unstable Neutral
Equilibrium Equilibrium Equilibrium
Res
| te_
k\;\~ ! =
\ 4
/M above G [X] M below G Vi M=G
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UNIT -2
Fluid Flow Energy Equation

> Fufasr 3T (Potential Energy)

TG Foll ool & VT T HHG ool § F4T8 (Datum level) 3 HROT Bl & | TS IS el 0T el Heey
3G (Reference line) & AfRad Fa1g WX §, Y 39 RRufast o @fad gidr gl

o  FHIFHIOT: AT M GeTHTS I ol 2 FATS W

Potential Energy = mgh
. TRufas ot (Potential Head): Iy 1S HIR (per unit weight) 3T &1 'Y Fgd g1

Z = mgh/W
4 Pressure Gravitational Potential Energy (PE)
Source

- Weight (W) = mg L wihare

= 2= 0 e ¥ '

E h | e m = Mass of the body (kg)

.% (Height from h | ® g =Acceleration due to gravity (9.81 m/s?)
T Reference Plane) A T e

—_— i.. o h =Height from Reference Plane (m)

(PR, (N . A —

o Reference Plane (Datum)
7 g o { Unit of Potential Energy = Joule (J) = kg*m?/s? 1
g (Acceleration due
i . to Gravity)
i | ; Potential Energy is Maximum at Higher Height (h)
Aaﬁ; N \_L“‘
e j BN
' ! an \\\ hl """ %'““““"'""""‘““""‘:;::"_':'::'>"Y-" PEZ = mghz
I?Pﬁ_mgh (ha > hy = PE;> PEy)

7 7z

> 3rfast 34T (Kinetic Energy)

SIS dT TaTied 8iaT &, df 3Fah 9T (Velocity) & &ROT St FelT 3cdeet BldT &, 39 Il Soll hed & |
o  FHIFHION: TTE Al V AT & Yaried &I @l 6

L muv2
Kinetic Energy = -

o 3t MY (Kinetic Head): 9T 3&TS X (per unit weight) ITfarsT Fait T A1faet Y wgd &1

o v2
Kinetic Head = —
2g
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Velocity (v)

Example: m =10 kg, v =5 m/s

e

NCE=1 x10 x52= 1751}

[K.E.= > mv? ] v

i—— Wheres,

e m = Mass of the body (kg)
e v = Velocity of the body (m/s)

. e K.E. = Kinetic Energy (J)

[ Unit of Kinetic Energy = Joule (JD

Kinetic Energy Increases on Increaasing Velocity (v)
»

> &I T (Pressure Energy)

g Foll ol o &I (Pressure) & HRUT gl & | ST9 del TohdT AI8T AT AAel H GaTd o AT TgT §, ar dg

R Fa T &THAT W &

« " M (Pressure Head): 9fd Sh1S 3R 19 Foll:

P
Pressure Head = —
P8

Pressure

Pressure Plane

Pressure Energy=PxV |
or
-
E,=mx P
i~ Where,

E e m = Mass of the fluid (kg)
| e P =Pressure of the fluid (Pa)
e p = Density of the fluid (kg/m?)

| e V= Volume of the fluid (m?3)

\/ Unit of Pressure Energy = Joule (J)=N'm

Example: m =10 kg, p = 200,000 Pa, p = 1,000 kg/m?

| Unit of Pressure Energy =Joule (J)=N'm
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> el Fil (Total Energy)
fordliT et el hT et Srait, 3TehT fEufaret, arfst 3R arer Faiiait &1 T gielr 81
%ol i (Total Head, H) T FHIHIOT:

A Pressure P Velocity (v)

B =

Reference Plane (Datum)

= N

(Height from | Total Energy = Potential Energy + Kinetic Energy + Pressure
Reference Plane) Sl et R
g — 1 24, mP
‘E—mgh+2mv 4 ]
Reference Plane
(Datum) ® mgh = Potential Energy (J) @ zmv? = Kinetic Energy (J)
A7/ #7

Heighe (h)
=

® ;mv? =KineticEnergy (J) @mxP — Pressure Energy (J)
i O (Zero Potential) 5 )

| Unit of Total Energy = Joule (J) = kg-m?/s?=N-'m

> 9fa IS geATT FiT (Energy per Unit Mass)

- ITUTAT & THT FAT T $IR & TSI GeTATA (M)  TEdT & egoFd fhar ST &
1. fafaasar: z

2
2. 3Ii?|3|33|i: vz
2g
P
3. S Fall: —
g

> efiY Y 3raeROIT (Concept of Heads)

TS 1S el AT H 1T &, Tl SHhT el St b "M (Head) o §9 H egerd foham STrelm &, Forgenr
A Hiel (m) g g |

4 3¢ g/ (Datum or Potential Head)

g R 1 39T FEAf I1 18 & FRUT TRAIT FoiT &1 3 Teh TeaT @M (Datum line) I ATIT SITAT
gl V2

+ 31 oI (Velocity Head)

e Y 31T & PRUT 3cTeeT FoiT ot 37 N g &

vz
H:al' : 2g
+ g9 ofi¥ (Pressure Head)
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ol o a1 o HIUT glot dToll SalT|
P

s
+ o ¥ (Total Head)
ST cltat St T AT Fet MY Fgelcr &

> §¥Gtell T AT (Bernoulli's Theorem)

fgura: T 3mee, 3rEdqSY (Incompressible) 3R BYURTET el & AT, e YRI-3E yarg
(Streamline flow) # el ZaiT gARIT FEAR @ &
HAIAIT (Assumptions):

1. Tl 3Eet (Ideal) § (T LT )|

2. YaTE FHUET & (Toicd R @A )|

3. yarg 3raiadt (Steady) B

4. yarg 3rgeff (Irrotational) g

Fluid Element

Total Energy = Potential Energy + Kinetic Energy + Pressure
______ 04 (Datum) | E=mgh+1my*+™P |
T =mgh+smv°+ =,
/i = ® mgh = Potential Energy (J) @ %mv2 = Kinetic Energy (J)
' O ® ;mv? = Kinetic Energy (J) @ m x £= Pressure Energy (J)
E (Datum) = :
EACNERIE:]
p v2
H=—+ — + 7
g 28
4 TaAtell YA F AR FTHANT (Practical Applications)

1. Fg8eT (Venturimeter): 9189 # ¥aTg s X (Discharge) A9 & faT|
2. IR #Hex (Orifice Meter): F3ETeT ATIS T TEAT AT |
3. fUeie Tg@ (Pitot Tube): fohElY foig TR aRel T 997 AT & farT|
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1. Venturimeter (g{#IeY)
T T UHT 3UHIOT B FSHehT 3UTNeT q18Y H dget dlel cel &I Discharge (FdTg &X) HI=
% fore forar SITaT 1 I8 Bernoulli’s Equation 9¥ 3meTRI g1
= fA&TOT (Construction):
58 il 7T AR &
v’ Converging Part (3R $117): 8T Urs T eamd YR-UR S giar g, ‘Faa dardedr g
AR gre FAGAT R
v Throat (3): T€ Y T HIIT ¢ &Y a9 31f8haa 3R g9 7ga7dH g1 ¢
v’ Diverging Part (3R H13T): JgT AT fhT T TGT & | Fo1T ohl gTfel ol ha et oh Tl
ST oiaTS TR 7791 A 3178k Tl Sl &

Converging Throat Diverging
cone cone

i

Upstream D

Downstream

Manometer

o FHRYUITST (Working):
SIS ool TYUHIET § IR 8, Al $8eh SeTele 3R YT o o Pressure Difference (h) deTglaT g1 58
3R I AATHIET & AT SATdT § AR F3ETTeT T 7077 Hr S £
Q- iM% o
ay —as
2. Orifice Meter (3R HAex)
Ig 3 F3EaTsT AT T 3UaOT &, olfehel T§ I & Jololl H TEAT & 3N A ST9T8 AT B

Orifice plate

Vena
contracta
diameter

Pressure drop
across the orifice (h)

Manometer fluid
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o fa&AToT 3itv ®RY (Construction & Working):

SHI Teh IoTell el Toie BT & fordes o 31 Tes ©¢ (Orifice) @1AT &1 38 Uisy & i< # fihe
foham ST & | ST arefY 3 IR &, HTWW(COﬂtMCﬂOh)%WEIHﬁﬁIWW%I

HET e TG 7 o1 1 g1fet o gich § FifR e Geaafeud gia &, Stafsh 3R e ey
# 'Eddies' SeTot & HRUT FaiT T glfer 377k gl &

0= Cq ag as+/2gh
a12 - aoz

3. Pitot Tube (T4ee Tg@)
TOete Tge 1 39T 189 AT G deTel H Rl foig 9 el &7 Local Velocity (337) HT9 & faw
foraT ST 8|

Impact opening

______ _»..‘::__ﬁ\__________
2]
//\
Static
opening

Manometer fluid

Pitot Tube

fagera (Principle):
I% 59 Tfeiid W e &l & fob fe; fendlY feig oR Aot o1 99T Qe o TEm S1TT (Stagnation
Point), AT 3TehT 3TfasT FaIT (Kinetic Energy) &1l 3T (Pressure Energy) ¥ Seof SiiaT & |
QA HTET: V = Cv \2gh
39419 (Applications):
v EaTS STeTeT & 3T AT & forv |
v et 3R &I A gt T 97 AT o ToIT|
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UNIT-3
Losses in Pipes

> o yarg (Fluid Flow) & 9&R
R (Fluid) & 9arg & AT 9hRT & dfer S &

1.
2.
3.
. gufl (Rotational) 31X 37Eff (Irrotational) SraTg
5.
6.

4

fEeX (Steady) 3R WX (Unsteady) JaTg
ThAATT (Uniform) 3R 318 (Non-uniform) Jarg
Teh-3TATAT, FI-3MATHAT R F-3marAT garg

TRAGR (Laminar) 31X 3712 (Turbulent) JaTg
93T (Compressible) 3 39T (Incompressible) TaTg

1. TR (Steady) 3R 31F2AX (Unsteady) JaTg

FR garg (Steady Flow)

e yarg oA et fAfad foig o aer & 01 S d91 (velocity), &1 (pressure),
Helcd (density) 3T THT & Y gl Seold, 38 TR vaE Fga &

3c1eoT: ThelT O (FAT 3R darel) 9sq #H 33 &3 (constant rate) & §gsT aTell
g |

31X gatg (Unsteady Flow)

vET varg o Rl fdg WX 39T, @ A geied @A & WY deed Bd 8, 39 AR
yaTg Fed &

3ETEIT; - 0T UISY yarg foad dred & ¢R-8R @rerr a1 §¢ f7ar 1 @7 8l

2. UHTAT (Uniform) 3R AT (Non-uniform) Jarg

UhdHATA 9dig (Uniform Flow)

vHT yag ToaH TRl [ARad §HT 9 99T T & F1Y F7gl Seeldn|
3GIE0T:- THTT =T (constant diameter) dTel WY 9189 H YaTg|

YA 9drg (Non-uniform Flow)

var gyarg SaH Rl 9AT 9X 99T T & 91U deoldT gl

3CTEXUT: AT AR Tl I8 H YdIg, UIS9 88 IAT g AlS & 919 Jdig|

3. TH-HTAT, gfa-3marAT 3R -3 yarg

Ueh-3TITHT 9dTg (One Dimensional Flow)

ST 9dlg & I0T dhael Teh T AT Teh fAdensh X AR X &, ar 39 ve-3mared
JdTg FEd ¢

3GIg0T: U8 H 31 d 9arg (average flow) @7 faeeiyor,

&fa-3mamHT warg (Two Dimensional Flow)

ST 39T FHT AT ar GAmsi (x 3R y) F seoIar § aur A Ger & gRade a8
gl

3ETEXOT: AR Tolel & g yaTg, dist #idl &l J&T URT # yarg|
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»  T3-37 13T 9arg (Three Dimensional Flow)

SIS AT At 3T (x, y, 2) H dgerar g, ar 39 F3-3mamer garg #Ed gl

3ETEUT: FHA AT Hheld T 95T # YaTg, Yol Uefel H Tdlg STl A 3R e
STITSTIT AT gl |

4. Rotational 31T Irrotational Flow

= Rotational Flow (g0ff SaTg)
ST dIcT & HUT Yarg I & H Told AT 319e1 mass centre (FSTATT Hhg) & IRI
R gAd §, dr 38 Uil JaTg Sgd &1 3 Adg (solid boundary) & 9TE T Jarg
ITHIT: rotational B1aT Bl
3CTEUT: EHC §§ EHI (rotating tank) H aXer T I1fd|

= Irrotational Flow (3rE[Efi vaTg)
S el & U7 YaTg T f&AT # Teld FAT 39el mass centre & TRT 3 Fgl TAA, aY
38 3guil yarg ®ed & Boundary layer & STgY &l YT HIHI: irrotational T STell
gl
3CT0T: TEAR ThT T arer T & 3oT gl & SUX &l Yalg|

5. Laminar 3iX Turbulent Flow

» Laminar Flow (¥{dcRX 9dIg)
VT yaTE fSaH dRel & HUT TS e IRAT™T IEdT (stream lines) F =eld § 3R
Teh-gEY & TEd ! gl hied | 36 Streamline flow AT Viscous flow # &g &l

3CTEI0T: Capillary tube & 9aTg, &7 3R aHAAAT (veins & arteries) & I&Fd 9aTg, Ground
water flow
= Turbulent Flow (37T 9dTg)

VAT garg S dd dldl & & zig-zag (31faafAd) ads @ ed gl

3GIEIUT: §13 3R I 9187 H 3Td a91 (high velocity) aTell 9aTg|

Engineeringﬁ SITETd 9aTg turbulent 81 g1

¥ Reynolds Number & 3TT9R 9T Flow

& Re <2000 — Flow Laminar 8IdT &

& Re > 4000 — Flow Turbulent 81T &

F Re = 2000 — 4000 — Flow Laminar IT Turbulent 1At & TehdT & (Transition zone)

6. Compressible 31X Incompressible Flow

= Compressible Flow (13T 9dTg)
e yarg fSHA fluid 1 density (STcd) T & TR d&eld g1 Density constant gl
@il

Mathematically: p # constant
3GT8YUT: Gases T flow — orifice, nozzle, gas turbine 371f¢|

= Incompressible Flow (39S T Ydg)
0T yarg fSaH fluid AT density B TET &1 37T liquids ST incompressible AT

STl &
Mathematically: p = constant
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3&T8YUT: Subsonic aerodynamics (& T aTell a1y 9drg)|

< Hydraulic Co-efficients (gT8gfere 0TI)
Hydraulic coefficients (JT Orifice coefficients) [T YR & &1 &:
Coefficient of Contraction (Cc)
. Coefficient of Velocity (Cv)

2
3. Coefficient of Discharge (Cd)
4. Coefficient of Resistance (Cr)

=

1. Coefficient of Contraction (Cc) :- Vena-contracta IR SI€ & area 31X orifice o area & 37=IdTc
Coefficient of Contraction gd & |
Cc=%

Ao

w

olel,
Ac = Vena-contracta 9T jet 3T &1T%hel
Ao = Orifice 3T &%
AT (Value): ATHTI: 0.61 § 0.69 & &1, 30 AT ~ 0.64
2. Coefficient of Velocity (Cv):- Vena-contracta 9X jet & actual velocity 31X theoretical velocity &
31eTdTe Y coefficient of velocity Fe &

— V . —
Cv=-—; Vth=./2gh

U

Slel,
V = Actual velocity

H = Head (/e 3413 & fluid Sg I&T )
ATeT (Value): SI3TIT 0.95 T 0.99, Sharp-edged orifice & ot =~ 0.98

3. Coefficient of Discharge (Cd):- Actual discharge (Q) 3iX theoretical discharge (Qth) & 3feqdrd Co)
coefficient of discharge Hgd g |

Cd= %m Cd = CexCv

AT (Value): 13797 0.62 T 0.65 & &

4. Coefficient of Resistance (Cr):- Orifice # g1=1 aTel head loss 3MR 3TeTstT water head & 31eTaTd I
coefficient of resistance #gd & |

» Laminar (Viscous) Flow
Newtonian fluid & ATeer & flow &Y Reynolds number & 3TYR TR &I YR & dTeT ST §:

1. Laminar (3T Viscous) Flow
2. Turbulent Flow Laminar Flow Turbulent Flow
VL
Reynolds number; Re = &=

T8, L = characteristic Iength (fafarse &ars)
Laminar / Viscous Flow & 3¢TgIoT
& ag?raﬁfﬁg‘r (tiny bodies) & 91 flow
& fA9TA STeT waTg (Underground flow)
F HTId eRR P YATAIT (arteries) H I&Fd ol 9dTg
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&~ Measuring instruments 3 oil T flow

= gie} r SISt A gTedl ST FUX 35T
Laminar Flow $ faereame

v Boundary WX “No Slip” condition &l & (fluid =T velocity boundary X 2= glcil &)

v Viscosity & @ROT fluid layers & &I shear 81T g:(X-direction 3 flow & forw)

v Flow rotational 81T g

v Viscous shear T TsTg & FolT (energy) 9T dissipate gl Igal &, SHTIT flow ST T&=1 h
fore amedy ZeiT et g5 8 |
Energy loss, velocity T first power 3T viscosity T first power & proportional 81T g |
37eT9T-37e19T fluid layers 39 & mix =181 8lal (hdel g & molecular motion grar )l
v S deh Reynolds number ahT HTeT critical value T HH IgdT g, flow laminar ST AT 8 |

\

\

> Losses in Pipe

Pipe (9T89) Ueh & oTeil (closed conduit) BT § (3R TR TR section ), TSraert 3u1eT
gaTd (pressure) & 37eX fluid o STt & forw v SITaT &1
STe fluid 918 o G cross-section T T X8 T &cll & 31 3HeHT IS free surface & glell, T 39 pipe
flow FgT ATAT B |
Tfe arsy 31 & & 13 &Y (partially full), At 9189 o 37eT atmospheric pressure g1dT & 3R T flow
open channel ST dXg cTdgR AT & |

< UTSY H FaAT (AT Head) FY gifer
SIS 9Tt 9189 & Igd1 8, df 3% 917 & &R1e resistance (Ffarer) f&erar &1 8@ &IROT 39 velocity 3iR
3UeTs head d &Y ST 1
S energy (IT head) FT gTfa T &F H13T F STeT SATAT &
A. Major Energy Losses (& Ssil g1feY) :- g &1fe¥ friction (ETYOT) & SROT gIci 8 |
B. Minor Energy Losses (30T a1l g1feY) :- A gTTAAT foto=T ShIROTT & gl &
= Q139 Rl 37dTeTeh d13T 81=1T (Sudden enlargement)

= QISY Rl 37dTeTeh T T 81T (Sudden contraction)
= g139 H HAIS (Bend)
= gI8Y o 3 Tehlac (Obstruction)
= Pipe fittings 37Tf¢,
A. Major Energy Losses (& 3T g1fer)
ST losses friction & shROT §Icl &, 3e¢ Told=T AT & fe¥eprell ST 8

1. Darcy-Weisbach Formula
2. Chezy’s Formula
1. Darcy—Weisbach Formula

g8 H friction & ROT gleT dTell head (JT energy) loss I Darcy-Weisbach formula & feierTerr
SATAT g |

4fLV2
uDX2g

f:
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U

olel,

e h¢=friction & &IROT head loss

e f=coefficient of friction (I& Reynolds number T 3R HTAT &)
Friction factor & #HTeT:

0.0791

= S« Reynolds number 4000 & 10° & s &: f YT
16
=~ 31 Re < 2000 (Laminar flow): f = -

e L =YSY &GS
e V= flow &r mean velocity
e D =YISY &l diameter
2. Chezy’s Formula (Loss of Head due to Friction)
Pressure difference & sleT=l aTelT force 3R frictional resistance & Hclelel & Chezy’s formula YTec

grar g1 3fad &9

V=C+vVmi
STal,

e V = Mean velocity
e C=Chezy’s constant

e m = Hydraulic mean depth (JT hydraulic radius) = %

Slel,
A = flow T area, P = wetted perimeter

. Slope(i)=h%;u€¢3q£r9ﬁsaﬂé’$ia1éﬁheadIossafra’?ﬁFIT%I
B. Minor Energy Losses (3ot 3T g1feY)
yaTg & Ycot 7 SN (disturbance) AT AT (velocity) F TR & HROUT glet aTell il I oy
gt (Minor Losses) gl STdT &l
Y gifadr grAd: @FT SR O giar &
o Yadlg &% (Area of flow) H 3raTis IRad
o Yatg & f&m (Direction of flow) & aRadeT
4 gIferal, v gIierdt (Major Losses) T Joiell # & gral &
g3 (3l & oy gt 7 fArafaf@a Rufaar anfder g &
1. 3r9e® AFAR (Sudden Enlargement) & &RUT 85 & g
T &F e ursy cTar = § f99H g (fluid) 3T 93 <O aTel 9IST & YA HLdT gl 3§
IaTH ATAR (Sudden Enlargement) gd &1
sq Tufa &7 g3 &1 g1l safav gidr § Fifh S usy & Aol aral gd §3 989 H 949l
A AT ThaIRT (periphery) & 376197 &1 SITdT g1 39 37el9Nd (separation of flow) & HRUT HiAl
(corner region) 7 #faX 1fa (eddy formation) 3cUeeT BT &1 3T HaRT & HROT Fall I gifel &l &,
f39 88 &F (Head Loss) F&d &1
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A1 A2
Y l
@ T— Eddies @
i 2
Loss of Head Due to Sudden he = M
Enlargement 2g

2. AH ng—tﬁr (Sudden Contraction) & #RUT g3 & gifer

O & e arsy gfar a3 § 8H ga (fluid) 3rdaTeeh ©IC 19 aTel 9189 H 9ael &l &l 39
3T HF=el (Sudden Contraction) gd &1 el 1-1 & C-C (Vena Contracta) deh Fdlg @MY
(streamlines) 3M9® & f&HACAT (converging) &1
£3 &g ahdo Vena Contracta (C-C) & & gIdT &l
$HHT HROT Ig ¢ T

 Vena Contracta deh 9aTg eaRel (accelerating) g1dT &1

« 3 T # boundary layer separation gl &dT

« Vena Contracta & §T¢ JaTg 37Td% heldT &l

o 39 %helld & FRUT HAT (eddies) TAd gl

o Sool HAR & HROT Fail dr glfel glat gl

' © ]
I\ '
Ml e wl A,
l :
F:°1 | Ve l
—m
@r Vena Contracta @
A 2
Loss of Head DuetoSudden | p_ = S e
Contraction 2g Cc

3. 9189 & 9a (Entrance) X 85 &I gifar
9IS & YA W g drell 85 ofld, 3raleleh Hheel (Sudden Contraction) & hROT gl aTell g1fel &
AT g &
9 ga ThdT 93 ST (Reservoir) & BIC ST dTell 98T H 9ALl axdl g, di &iFhel &
3T FAT (abrupt reduction in area) & STdT g1
Y $NRUT &g Ygo Vena Contracta §9TaT § 3R 33+ 1€ theldar gl
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HEY SR
« Reservoir & Pipe & 37dleieh &1F%ol el glall
o Vena Contracta sl SelelT
« Vena Contracta & §T¢ Sic @l thelell
o %homa & #RoT 3enfa (turbulence) 3cde=t BT

Abrupt Reduction in Area

Vena Contracta

N O =
=
Reservoir S o Sy

Turbulence

Abrupt Reduction in Area

v?
h=05—
4. 989 & FM (Exit) W &35 # g 2g

SIe 919 ¥ [Aehoreht ga Tl 93 ST (Reservoir) H Ya AT §, A 381 G a1fdst 3ol
(Velocity Head) 7S¢ g ST g1
Ife grsT & gg &1 U VE O AEE W g3 g fear S &
HIUT:
o 3 Reservoir § YA &l HHI AT AT e 1 ATl B
o 3HTAIT QU velocity head T¢ g1 STl &

Loss of Head at the Exit of a Pipe Loss of Head Due to Bends

Coefficient of Bend, K ’

Pipe
]
Reservoir 5
— _.A;..:;’*j“q |<—---b—____>|
2 2
exit 2 b 2
g 24

5. 989 # AYS (Bends) & HROT g3 & gifay

98T H A (bend) S WX UdTg T AT Seorar gl igom aRader & &Ror 3r2nfa (turbulence) 31X
$aX (eddies) 3cTe+T 81 &, TG Folt &7 g1fer grar &
A & FRUT g5 1 I 5T YPR TFd [hAT AT &
K e amal wv s aar €7

e HIZ F FHIUT (Angle of bend)

e Tohdl T TA=AT (Radius of curvature)

o UISY ol <IH (Diameter of pipe)

26 |[Page




» Hydraulic Gradient 3{X Total Energy Lines
qsq H fluid flow & 37€93eT & Hydraulic Gradient Line (HGL) 3iR Total Energy Line (TEL /
EGL) 3T concept & 39T gar gl
+« Total Energy Line (T.E.L. IT E.G.L.)
foreT o datum o F&T H Total head (T total energy per unit weight) fae=T T heads & I1aT
& &R 8T &

e Elevation (Potential) head
e Pressure head

e Velocity head
P v2
H=—+ — + 27
g 28

SIS fluid 9139 & ST &, dr head (energy) loss 81aT & 31 flow &r f&em & total
energy FH gl STl g1 Tfe 9189 & 37e197-37eleT foig3il W total energy 1 plot F:Xh Teh
@r 9idr ST, dr 39 Energy Gradient Line (E.G.L.) Fgd gl

Note: Literature & E.G.L. &/ & Total Energy Line (T.E.L.) & &7 7T &/
+ Hydraulic Gradient Line (H.G.L.)
Potential head 3{X pressure head & JTT @I Piezometric head g g |

P
=— 477
(4
gfe faffieet foigai & piezometric levels ST SNSe Teh Y@M Wi ST, & 38: Hydraulic Gradient
Line (H.G.L.) &gl 1T gl

v' Important Points (Exam Very Important)
1. Energy Gradient Line (E.G.L.) 32T flow 3T f&=m 7 oy TR § (head loss & SROT)|

2. Hydraulic Gradient Line (H.G.L.) pressure changes & 3{eT8R FUX 3T =AT<) 51T Hehcll &
. 2
3. H.G.L. EAME.G.L. & s @Il €1 Gt o &1 vertical gdY = velocity head( Z—g)

4. Uniform cross-section aTell 9189 # H.G.L. 3iR E.G.L. ¥ slope THATT Il g
5. Energy gradient line T slope 31X pipe axis & slope T @IS direct T A& gIdT|

-—® Energy Gradient Line
-—@® Hydraulic Gradient Line
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UNIT-4
Turbines

> A€ & IHTE: IR (Introduction to Impact of Jet)

Teh el e (Jet) fordY ArsTel & fAerela arell ava @ragw%méﬂagﬁmm%am
SgTeIT 37T ITfast Fa1T (Kinetic energy) Sﬂagﬁmé’f(-ﬁ%l ST Teh Sic fohdT Tole AT T (Vane) &
THAT &, A 98 39 TR Ueh Sl o3Il & (T§ FAI/Momentum H IRaT o RUT BT &) | 39 oof
(BTSSISTIATTHeR) ol HedTeha! ‘HTAI-HAT ST (Impulse-momentum principle) T 3TANET &eh feha
ST HhaT ¢ |

sHH el ad eafadr oY faar fhar siree:

+ T8 el (Stationary plate) 9 SIC GIRT ST3TTAT 31T &
1) ST A Telc (Flat plate) Sic & efeiad (Normal) &F;
2) ST THJ Telc Sic 1 feem & faeT (Inclined) &
3) I Tolc gATIER (Curved) g1
1) I A Toe (Flat plate) St & s«aad (Normal) 8

Flat Plate

Reaction Force

Velocity, V
on Plate

Force F= pAV?
Work done (W) =0

2) 319 AT Tl e $r frem & A (Inclined) &Y

Fluid Jet

Force F= pA(V sin())2
Work done (W) =0
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3) ST« Tei€ gATEER (Curved) &

Curved Plate
Fluid Jet

Velocity, V " 1 \9‘* Reaction Force

Force Fy= pAV? (1+c0s0)
Work done (W) =0

+  3ifaefier wee (Moving plate) IR SI SaRT ST 31T Sl
1) 59 ol SiC & oigad 8l
2) SIS Tole Sic I iR # R &Y,
3) S Telc GATIGR &l
2) o9 Tl JiC & ddad gl

Plate Moving to the Right Force on Plate F

Plate Velocity Vp gt '

Force F= pA(V-u)°
Work done (W) = pA(V-u)? x u
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3) SIa T ST FI fgam F favdr @

Inclined Plate at Angle o Force on Plate F

Jet of Fluid

— >
Inclined Plate ot

Force F= pA((V-u) sin0)’
Work done (W) = pA((V-u) sin0)* x u
4) 39 “oIE GATIER &

Force on Plate F

Jet of Fluid

Curved Plate

Force F,= pA(V-u)? (1+cos0)
Work done (W) = pA(V-u)? (1+cos0)xu
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> grssifas edaTse (Hydraulic Turbine)

o U TSI SIATS Tah WISH HAT (TUTeT aifer) gl § (Tt AfeT it foneft wardy hr e Fat
wWWﬁmﬁE%ﬁﬁqﬁaﬁﬁmﬁ)lwaﬁgmﬁmwmmﬁ
T3 ol  Seet &t ¥ (S T & guiel & & F gt 8)|

o IE TiTAeh Foll Teh fdeG SToeX Sl Tolled & 3G I S &, 51 WY gT8giieleh exarget &
ATFE § 3T 21T ¢ | 3 T STl ¥ g3 faeg arferdt ureet gielt &, oy grarfivereT emsa 3ik
CIATAL CTaRT & ATETH § ofell gl deh AT ST Hehell & |

o gISgiTeleh TXSTgal T “ATeX @IS $1 el STl &, Fifeh SoTa Tgerd Gd ATEAH TTell gl ¢ |

+ grssifare calse & gaifaror (Classification of Hydraulic Turbines)

CSTgT ol SoTeh 1 il & cieh A TATE oh HTR TR afiehel fehaT STl &:
< SISt 9T UTeiT T FohaT & 37TaN -
1. SFYedH IS (Pelton SIETS)
2. Ruererst etarss
a) WITEH TS
b) FIcTeT TAT YR &SI
% 3YcleY 83 (Head) & 3TYR W
1. High Head: 250 HIeX & 3118 (3cT: Pelton Wheel)
2. Medium Head: 60 & 250 #HeX (3&T: Francis Turbine)
3. Low Head: 60 #IeX & % (3aT: Kaplan Turbine)
< faferse a1fa (Specific Speed) o 3TUR W
1. &hH,
2. ACIH
3. 3=g fafdrse a1fa arer cals|
% JdTg I G2l o MR W1
1. Tangential (TTERTE),
2. Radial (=), Axial (318f=r) 31

3. Mixed flow
Water from
Reservoir
«—— Brake Nozzle
Penstock Pelton Wheel
Spear rod \ |— Runner Shaft

Water > E\‘C}ﬁ/:;’

from — /

/
Nozzle ]—/ W/-;/ -_|ié

7

__________ Deflector

Jet of Water :‘:‘:‘:‘:‘:‘:‘:‘:‘:‘
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+ oeo gid/eTars &1 AT 3 Frr

Joce Sglel/caTgeT # Teh U (Runner) BT g, Tordeh! aRTE o T#ATe g W aleX e
(double hemispherical) T 218X ErergarehiX (double ellipsoidal) Sehe & & & |
qTelT ShT 3ETS @ UeTeieh (Penstock) & HATEIH @ SITT ST &, ST Ueh aAlotel & SIST 81T & | &AleTel & dleiy
3T q9T (high speed jet) & & H 81 fherar g |
ATl & 37ET oI Asel TMRAT (Needle Spear) I=i & aTg &Y fAId =T ear & 3R @ € Fai g1fey &y
A TG U STALRT HY FATE FeATAT ¢ |
SIC o Fehe @ THITS A Yol Trail &t Tyt fufast s (Potential Energy) aTfeist 3T (Kinetic Energy)
# qRafda g A gl
R 9T 9 eTe aGHSAI &Tel oh SRTaX BT &, SATAT Foil hT TATATROT shlel $FIed (Impulse) forar
GRS
LSS I Ueh HIA (Casing) J &hT SATAT g, ST Tl o BIet 3l AUshdT & 3R Gleil &l &of 7 T 3R
IGEICGINS
e TR T 313 TSTHT siloTol §¢ TohaT ST T Tel) T ATAT e &1 SATdT &, SAfehed oI STScd o hIT
AT BT & | 38 2N Ukt & [T Tk e aArerel (Brake Nozzle) STeTIT ST §, ST dahe T O o lely
T URT AT § — 0 T A FgA B
TXETST ol 91T I Tk rafedar AFfA=A (Governing Mechanism) gaRT feraifad forar Sirar g, ST elis &
TR & HTHR T & AT 1 Farfold §9 § fFafa sargl
SIT Fahe & FEcelet W THUCT & IR At $71eTT 3 Fasmiford gIant ofeTsteT 165°-170° 10T & ASAT ¢

Structure of Pelton Turbine (Water Flow & Components)

s Brake Nozzle Nozzle & Spear (Front View)

Runner (gﬁ— Penstock ==

Movable) | >

morse) || ¥ (A =

e Nozzle "%

- I . Spear
| = P (Adjustable)
3 High-Spey

Jet — Working of Buckets

Penstock
(High Pressure Water)

Water Deflected %
Downward

}

Water Flow Path — Tail Ra

— ce = _.‘.-y._
1. Penstock — 2, Nozzle + Spear == (Water Flow)
- 3. Jet on Buckets —» —» . i .,.’ —

\

4. Water Downward - 5. Tail Race
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+ Rueere &&iseT (Reaction Turbines)
Reaction turbine 3 fEATAST (Potential) 2T 31T (Kinetic) it YehR T FaiT ST 3UAN9T fohar
ST gl
SIS UTelY TalTget o FEUR 3779t & ISRT 8, e 3HHT &l Foll AT Foft 7 o7 &9 A oTEt
mlmmﬂﬂ?ﬁgém(runner blades) 3 WAL AT &, A GTaiT & GaTd T &2 & gRadeT grar
g | STH-S1 GTaiT 3796 Foll TR I ST g, 3TT &I (Pressure) 3 9aT 33T (Absolute Velocity) GI=T st
HECInES
W@HE‘@I‘I’&"H#
TR 53 gALT AYHSAR &Te W 31 aa A wA B |
" TR & 37eT T AR IRT @ ¢ |

= 7qEg Ul edige & JehR

#* Francis Turbine
#* Kaplan Turbine
#* Propeller Turbine

> WITAY ea184T (Francis Turbine)
ﬁ TF GFR a?l' Scroll Casing
RuFersr ez g, foae |
. Guide Vanes
__“_” <— (Governing mtm)

e - Guide Vanes
(James B. Francis) GaRT fear : :
IgT AT|

S TEIS I 3ULNET ACTH
g5 (Medium Head) 3R #ega
fS¥arer (Medium Discharge) &
foT fRar arar g

gl W OH YAU HAT ©
IR ORI & &g &# 3R
I3Ter feem (Radial Direction)
H §gdT g, duT XS @l
gl (Axis) & HHAGCR fe=m
H SgR Aerar g

Guide Vanes

Tail Race o

< WA ediga & 77 o
4. Penstock (JsTECTeh)
I Teh 93 3TTHR T UISY gIdl § I S1eT (dam) IT STATRRT (reservoir) ﬁmﬁmﬁsﬂﬁwaﬁw
gl

5. Spiral / Scroll Casing (FAT8Iel AT T3hicl ShiAdT)
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g Teh &¢ ATIT (closed passage) TATAT & FogehT cross-sectional area YR-4R TaTg &hr f&em & e g
STl & | ToIehT Sarer (inlet) IR &1l 31T0es, Ud fehrd (exit) IR STeTs1aT e |

6. Guide Vanes / Wicket Gates (3188 d=-g / [dehe 3cq)
I SIS UTelY Y 3T 10T (angle) IR TR T AR AT AT &1 Soveh 1T 810 & AT IR garT
T frama g

7. Governing Mechanism (3rafaier )
g IMSS sois FI AT Teaa ITelT & JaTg & [Fad adr &, Sad olis seelel X 3T eaTsa der a1fa
q Tl Th |

8. Runner and Runner Blades (37X 3iR soi3)
TR TR 9T aTell Sof Impulse 3R Reaction Gl T8ITaT ¥ 3ot 81T & | TR sols ST T&AT A 16
¥ 24 F STl

9. Draft Tube (3T%¢ )
Ig Ueh ¥R-4R Holel aTell T gl & i TR A ISRt dTel Tlett T Sof 1 (tail race) FIHW’_%:'EITETT?I
Main Shaft

Guide Vane (or)

Wicket Gate Scroll Casing

To Regulating Rod

Tail Race

< Francis Turbine &T &1 Rgura
e felen T alTgeT Teh inward mixed flow reaction turbine &1
ﬂ@%ﬂ‘lﬁﬁ
| Ol g9Ta H IS8 doq T W H JAA AT ¢ |
| g1y T yarg gger I3Te feRm & 3 R 316N (axial) ferm #F AT 1
| I aliget HETH €3 (medium head) 3R HEIH AT & STeT TaTg & ToIT ST 8|
L FraRade
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" ITell &I FS g3 AT Soll A Feeldl |
" QY 9T T ST (pressure energy) 3 & 7 I@AT & |
| amgs e 3R TR & T & T 3R TR I GATAT § — 38 € Reaction Pressure Hgd ¢ |
| =Y SRUT WIfAT &1t T Reaction Turbine &gl ST ¢ |
&dTd T I8N
TaTssT & inlet T &aTd outlet T 378 BT &1 TT=Y RRAT &€ ATIT (closed conduit) H TgaT &1
%~ Draft Tube T #gcd
v 7T T R4 TaEar arel 918y & d1E of ST g |
v Fl glfel & gicil ¢ |
v U1l FaT &9 8 FORAr 781 afes f@afa €9 3 sgar g

SFqoH eATST 31T NUFere exarse #7 3T

g & ol I FS HIT TR H Yar

3UCISY §d Sl i aileTel GaRT ITfdsl

3ol (K.E.) & Sigell ST g A & T
ST gl
TR 9T 1T Y foram & et 19 TR H YA & &1 ITelr & d97 3R

I AGHSCN IR AHAA ATl &1 &ledl A IR glar g

Tl 9T T & $o AT I QAR R el X afgw i aRf o3 gaer sy
S &Y el ¢ gl

el —

CICIC gl SXETSe QU oXE o oTEl TEci AR gAT  UTel sl & o St gl Si9Tg 8

I aifcedl aoh Fad ggd grel &1 & & 3R F FAT B
FHT & T8 & SR TATRA & STl &, $%$W;ﬁ W:;n
STFE TS T 3TN T gl | N RTTEER

g1 Y FE2R AT & IT O80T & hROT M &g H fAiaX fArae & &ror amer
FH gar gl deT ST gl

sAtetel H ool A3l dled GaRT fAIFAUT  IMM3S AT el anT [T fhar
T STTaT &, T g1fer & Fara AT | STl §; B FS gliat Il &

vyarg =T
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> Kaplan Turbine (FaeTe cals)
pl

[Volute Casing] Shaft l ‘|

Scrols Casing

| Guide Vane |-

[ Draft Tube ]—>

HTelleT Ta1gaT (Kaplan turbine), SIf& caigeT (Francis turbine) T & Teh [aenfad 9 & | 4%
3MTIShR 7 HA ¥ (low-head) aTe! TATeAT TR HRAAATIIh [STell ScUTEe T TG FATT, S SHIFaH
caTSe & HIY GHA S8 AT

HTellel calgeT (Kaplan turbine) Teh MeR-YHR (propeller-type) ST Jic TaTST ¢ folds
USSIEeHd saigd (adjustable blades) 1 & | $HHT [AahrA 1913 H HITFCATS Wb e Heate cart
R a1aT 7| 3giet 3iTeiATed T & USoee gl dTel Yok selsd ol JiTciAfes fadhe ted (wicket
gates) o HTY SiIST, ATfeh 9Telt & aTg (flow) 3R STel TR T Teh faET T 4@l (wide range) # 3T aTcll
(efficiency) ITCcT & ST Toh |

X Wﬁﬁsﬁﬂ?ﬁ@ H1T) Components of Kaplan Turbine)

FHTATST TaTS & HE&Y "ehl H TR (I FIN), &, 3T7C T, TR slgd, e 3N 1SS solsq

AT B |

1. &I sA5H (Runner Blades)
TR Sol3H 5 Talse & TG 3797 §, St ST F Teh N (ST8TT & UW) F AT B 8 | 31T
TfEgel el (Axial flow) TSTSaT T JoTll H, Seleh sols FHIC TET §Ic Sfeeh 73 §U (Twisted) gag
dTfeh OTeit Saer & foiehrd deh WY 91 & 8 Heh | STa Ulell So1 selst H Tohdlcll g, ol d HHe o9l g, fored
QTS 7Y EHT oTaTclT & |

2. g9 (Hub)
S TS T QMFE FEATER (Vertical) 81AT &1 ATFe & oot Y &Y 937 31K MR s srar g, o
‘89" (Hub) Fgd & | TS & 5ol U 86 T 3T 8l &, SiT solsT o e i fAafHd s &
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3. Qe (Shaft)
TalTgel # QATH T Teh TIXT T A ST 81l ©, STaIfeh GET FaRT STeleX Higel A SST &Il ¢ | SId sclsi o
T A TR AT &, A ATFE A GFe 1 & 3R T8 1A SRR T Tgaell ¢ | ok oA R fortedt
(Electricity) YeT g1l §1 Qe Y 'TFaR ol TTel T TATIT ST § FiTeh Ig 1800 rpm & 3600 rpm T
3% A TWHAAT 8|

4. MBS A=A (Guide Vanes)
IS deT el T fAg=ror esh (Regulating component) g St fSrsTell T 3TaRTehT & TEMR IR GeTcll
3R A BIAT§ | A el oh TaTg i AT et o T Teh Féleh hI0T X Hsdl ¢ | Afe; TasTol &t #far
31O 8, a1 A 31T Gera 8 Tk 3118 Il cohdl eh | SoTeh faT EalTgel SHhrreldTqdeh Y oTel T
HohdT|

5. @R AT 3FIe) (Runner)
T TSt o1 gH aTell [GEaT & St forstell YeT el & Heg ahdl o | Tals sois I Tl &1 3rafir yarg
(Axial flow) $FIeR &l GATAT 8, fSa@ enee gAaT g

6. soI3 fFA9T I (Mechanism of Blade Control)
EalTge o ol & & Teh Tfefiel &R’ (Movable axis){&ﬂf@?@?f%lﬂ?é?qﬁﬁé?mﬁm'm
TIre" (Angle of attack) &1 TAIHT T &, [T oS+ T G&TdT §¢ ST g |

7. Eiel HTAT AT dTege FIA (Scroll Casing)
TR TS5 Teh FATIGR T8 @ TERT &I & ST UR-EI HohT 81T STl & | Uil T el UeTeeieh 4 38
HIAT H 37T g, Y 88 A & 817 & ST &1 HRAT 3TARS HRET (SFIeR, MSS I Fr ared e7fa &
CEIGINY

8. SI¥¢ ¢y« (Draft Tube )

TalTge oh T o To1ehT (EXit) T 3UcTst sl AR I arHS Y & (Atmospheric force) &

HH BT & | SHTAT, TAFIT & UTeil T T ToRA (Tailrace) H 8T BIST ST TehdT| UTAT i F3ETST ¥t
& foIT vah T T 3T T AT § Forerah atadher X-6iR 96T §, 39 319 €& (Draft tube) Fgd
& | ST TS T Teh FAXT Lo & ToAehTE & STST 81T & STefeh q@T FORT Sod o Ulell & 3aT @l & | 3TFe
TS T 3YANT haol FfAfeHAT &gt (Reaction turbine) # frar STaT &1

% SO (Working)
UsTEeieh O Igo7 aTell UTeil caiSeT Sl Thict hiAdT 7 YL adT &, T 39 aig ST ST & foh 9arg &'
GaTd S o gl IMSS Aed TTalT I TeAX selgd ehl 31T Leheldl @ | TTel) bl ST TiX selgd &t 3R H&fT
(Axial) ¥ & fere 38 90 3ot g ST Bl
ST UTeiY TR selSH 8 TohIdT &, AT 9Tt o Gfafswar aer (Reaction force) & sRUT Tg GHA ool &1 &
SIS 8 ofaTS F 73 (Twisted) B § ATFF & HiA-QFNeT TR 31U gaTer & forw TEY 31¢eh Warel Far
| TN o8 U Ul 3T TS H YA AT & 761 SHeT ATciol Fail (Kinetic energy) & &1 ST &1
ST aTfcIsT Zail gaTa Fa1T (Pressure energy) 3 S&ef SiTcll g, @l GTelT &l EaTd §¢ ST & | 15T & gHa
T 3TN fSrsTell ScuTeet & foIT STeleX & ATFE Sl GA & fhar Sirar g1”
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Scroll Casing

4

Guide Vanes —»

Servomotor

Shaft
Penstock
Runner
: . N\ N | V&ne™
Scroll Casing %< N - (Blade)
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UNIT-5
Pumps

> 9R=T (Introduction)
Pump T U 7T § S ¢ (fluid) T FoiT U&TeT T & | T§ &d T &1 T (Pressure Energy)
aTfarsT ST (Kinetic Energy) IT &It & deldT g, 31X I &1 i3 ST (Mechanical Energy) &Y gd Foir
H Seore fohar AT g |
=" Turbine 3K Pump & 3iR
Turbine - YaTg 3 &9 — A&7 &9 Decelerated flow
Pump - 9dT1g foieT gIe — 3Ta g Accelerated flow

% T4 T gINTRIOT (Classification of Pumps)

1. TifAe Foll & TATATIOT & YR W

a. Rotodynamic Pumps
i. Radial flow pump
ii. Axial flow pump
iii. Mixed flow pump
b. Positive Displacement Pumps
= Rotodynamic Pump #ﬁf?&jﬁ/‘Centrifugal energy, Pressure energy, Kinetic energy 37‘\7737&7929-773’#

Foff gecl &1
2. Flow & 3TYR 9 3R
a. Radial flow pump — aTg 3Tl feem &
b.  Axial flow pump — JaTg 37877 feRm &
. Mixed flow pump — If3Tel + 3787 &=t
mRadial flow pumps &7 GT#H=I7: Centrifugal Pump Hg7 ST &/

Discharge Pipe
¥

Shaft Outlet (Discharge)

Bearing
Housing

Casiing (Volute)

Water Flow

| il g
= Centr(fugal
Suction Flange
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> Centrifugal Pumps (WEIFgere 99)

+ Centrifugal Pump ?gmr 13T (Component Parts)
1. Impeller (3¥9eR)
IE Ueh g1 dTelt 9fEaT (rotor) § TSI curved vanes @91 g1d &1
Impeller & &R
i. Closed / Shrouded Impeller- GIsit aXW cover plate gdT &, 378 efficiency, TTH TT=iT & foIT
ii. Semi-open Impeller - del base plate, 23T debris aTel liquid & forT
iii. Open Impeller - FIS side plate 78T, 37¢; T=AT, sewage, pulp 37Tfg & forw
2. Casing (&)
Ig T airtight chamber § ST impeller T BT 8| HET 1 -
* T Y impeller deh ATIERTST ST,
# Kinetic energy @l pressure energy H SGelell
Casing & &R

a. Volute Casing-
(i) Flow area ¢fR-¢fX T &
(i) Velocity & glcil &
(iii)Pressure SGAT &
b. Vortex Casing —
(i) Impeller 3iX volute & ST circular chamber
(if) Kinetic energy — pressure energy
(iii) Efficiency 31T
c. Guide blade Casing-
(i) Guide vanes ST gl &
(i) Velocity Tred & pressure §&dT &
(iii) Efficiency 3178 oifehet cost &Y 31f8e
3. Suction Pipe (HRIeT 91g9)
= Sump & 9T=Y impeller T SITAT &
= Air-tight =TT a1flgw
= R strainer ST STAT &
F Foot valve backflow Qear &

" Priming # AcE aXdl &

4. Delivery Pipe (fSelradl argm) Guide Blade Casing
& Pump outlet & SIS gIcT &
" OTelY BT HTGRTH TS T TgATC ¢

& Flow control & foIT valve o131 81T & |
=|mpeller Material TFIEf §Tct - FTH Gladl — Cast iron, Corrosion Wliquid — Stainless steel / Gun

metal, 37#‘7737/7(>15()°C) — Special packing, Acid — corrosion resistant coating, E{"\U3Z;‘\27797 — Stainless
steel.
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7 \ !
Delivery —. |
Pipe

Delivery
Valve

|  Food Valve And

Strainer
)

+ Centrifugal Pump T & f&geia (Working)

Principle: ST gid s GATAT ST § oY T8 she; U &I hehl SITeT & 3R 37eTS eh 35T 8 |
Working Steps

D

C e e e e e

Delivery valve 8¢ @& pump T priming T STl g |
Motor TTe] h¥eh impeller EATIT ST & |

Impeller & speed €R-4IX TGaT B

Normal speed TR delivery valve @elT ST & |

greiT suction pipe & impeller & eye H Jaer #dT &
Vanes GaRT STgX hehl JATAT &

Casing # Kinetic energy — pressure energy H sGeldl g |
ST e impeller ST § lifting ST &Il W@l 5
Pump §¢ I THT Tgel delivery valve 8¢ fhIT ATAT &
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Centrifugal Pump & 9&R (Classification)

. Casing & 38R WX

a. Volute pump
b. Diffusion (Turbine) pump

. Working Head & 3R WX bR
a. Low lift 15 m deh

b. Medium lift 40 m d<

c. High lift 40 m & 31f&

Impeller & 3R T

a. Closed impeller pump
b. Semi-open impeller pump
c. Open impeller pump

Impeller ST TE&IT & ITUR T
a. Single stage — Tah impeller
b. Multi-stage — &r IT 318 impellers

Entry & 3TYR U
a. Single suction pump

b. Double suction pump (&1t TR & GTeil JA2T)

Flow f&=IT & 38R 9T

a. Radial flow pump
b. Axial flow pump
c. Mixed flow pump

Uses of Centrifugal Pump!
Centrifugal Pump & ®Td¢ (Advantages)

oI A

Installation @ maintenance 3THTeT
3719 discharge &7&7dT

3R BIeT 3R goaT

Performance SgdaX

MM (viscous) liquid 8t 9T Y ThaT &

AN N N N NN

Industrial Sector Municipal Water Supply
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» Reciprocating Pump — Sfaemst ag

Outlet Valve @
_ = Air Vessel

Piston Connecting

b =

4

Coupling

Inlet
(Suction)

< gR=F (Reciprocating Pump — gfaamst 9o

SIETTAT 99 Teh qifaticd fSECeldae Uu 8IdT ol I§ ool ol T@HT 3R 3oTeh 1 el &,
TS EH TEes/CloR Tah 37> U The [&elsT & 316Y 3MA1-UTsS (reciprocating) 31Td hadT & | 99 GaRT
folehTel 31T aTeT ST ATAT TS GaRT TAEATAA (displaced) fohT 31T I o SIS &l ¢ |

fo¥ep TEesT aTel U9 S19T979T 25 bar deh &Td (pressure) 3clesl T Thdl g, STafh Colol U9 394 8T
3118k STl §=1T Wehel § | So1 Tl T TSETST (YaTg) HET &9 & U T 1T (speed) TN TR Har 8|

AT I T el S&TCT (efficiency) THT &THT dTel shegTIHR (centrifugal) T T Jelell &
STITHAT 10 T 20% 31T glcir o |

eI 39eT # gAY 97 e€R-4R A ITIIRT H 37Tel 91 §, Fifoh IeTehl TR FH e
(capital cost) 3 T@-TWTE ST (maintenance cost) ShegladReh qut &Y TefelT 3 37f8reh gich g1 fthe af,
BT § ToTel aTel U9 SIY — FTSfehel I, Hedid @,mﬂﬂ,?ﬁaifﬁa?ﬁqamm@%%ﬁ
gl U — 37T 8 ST &9 § 3uNeT fhT o1t B

SfcraT#T 99 e f3EaTet (small capacity) 3R 3189 85 (high head) o TelT He &Y SUerel ATl
SITAT & | I§ Wb T U9 el f3feier (ol drilling)a:ra‘fﬁaﬁag?rmm%|

m@*iﬂaﬁqw:
v gedh ool sl giFgeT
v BIC qYeRT H Hhawde ReeT BIg lar
v ~gffes OeR AEeA 7
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+ yfaer#T 99 &1 FeffIor (Classification of Reciprocating Pumps)
gfAeTHT gat T gafieroT fatdt 9o & foram ST &
1. TO¥ed & 99 H AT arel gTell & HTUR WX
ii. Single-acting pump (F&3Tel TTFEIT IT) — STH UTeAT TUECH T shdol Teh AP TUeh &
EATE
iii. Double-acting pump (357eT TfFEaT UT) — SHH ITaiT TUTesT ST Glail dR® T H
EATEl
3. TOeis hr a&ar & 3MUR 9
i. e ezt ug
ii. 3o f&eisX 99 (AT two throw pump)
iii. foger fAeisT 9a (AT three throw pump)
iv. SToIFH Seel-TfFET 99 (IT four throw pump)
V. T?WWW(mflvethrowpump)
AT, FoeT Ifemedt aut & e & 31 Reist g1 §, 3¢ HAed)-fAelst 49 &gl ST |

< il 90 % FEF $1r T°r FRF (Main Components and Working)

Qﬁmw*ﬂ@ H19T AT @d & KDeIivery Pipe
1. f&eisT (Cylinder) T [p——_
. elivery Valve
2. TO¥ea (Piston) | cylinder
3. HI dled (Suction valve :
e ) hq / Piston | CRANK
4. f3feradY areq (Delivery valve) / CONSSETWG 1B/ ()
5. el 9137 (Suction pipe) \
6. fforadr a3 (Delivery pipe) k)
) h. Suction Valve 5
QI AT ST T SoeT, TS 4. o !
. , l«— Suction Pipe —L=2F—>
S5TeT IT Solfdeeh AleY J TelTIT SATdT |
Sump Level

< fRerer-uidesr gfaamsft 9 &1 ¥ (Working of a Single-Acting Reciprocating Pump)

o & 31eTa, FfaTer-ufrcaT afaemsit oo 3 we Fereret a1s9 3R vk Rl wsw gard | 58
AT T (sump) H & FX & FUL SA3TMAT STl § | ST sheh GAT &, A fIEeT felsT & 36T 3ml-
9IS I1fa AT § | 99 T 1Y 59 YhR 8T &

T G H AT of & %k Inner Dead Centre (1.D.C.) TR & 31T sher &8 & feerm ¥ gAcT &1
@ Sheh oh gHA W ¥ 18 3R TeldT &, fored [felst 7 derg# (@rer 7 el S &
T g HRUT HHAeT dled Yol ST & 3R ATl FeRleT 159 A [Helst F Jaer X1 §1 38 Fearered

TN FEA |

E S1e TUEesT 3! &2 & Tarar g, df el W &1 ST §, TF2A dled &6 a1 ofTdT & iR Bfoadr
dled Gol SATAT g |

& gHF 916 ald il usy ¥ ae Asharar &1 58 fRfoead s Fed
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> FEATAT 99 (Submersible Pump)
+ 9R=T (Introduction)
FEATESS T9 THT 99 GIelT & it T N TTeil AT el oh 3ET gaehT hlH Sl & | “Submersible” 2 T
Hﬁ%—;ﬁTé’Bﬂ (immersed) |
Ig 99 HHTI: SR, T HU, STl 3T, s 3R 3t & Ui foham Sirelm §1 36 Ale 3R
7 T & IR F 73 B & I Qe o & 3T T B
< HEY ferwan
1. 99 I 9TeiT o 37X T fham ST g
2. WU Y ATTRYehll e gl
3. UTel &l & & 39 push AT ST & (Fm A& 1)

< FaATETS 99 Hr gismaT
FaHTET U9 g5 Tae g dlfeld U9 & Tole# Al 3R 49 Teh Hieteic (sealed) Ifele H gldl 8 R ST Ol
oRE ool H S UTaAl bl 329 FX F|T=|"7H§UICII gl
< FEATET 99 &1 fARTOT (Construction)
EATASeT U7 s HAET T AR IeAdl g | AT Tcdeh HIIT T faradR & qui fear rar g
1. SoifdFga AT (Electric Motor)
i.  TguTH uFT AT AT
i, HE quId: drexqwh 3R diefsie gl § difeh Irell 37e o S|
iii. 37 dl 9T AC induction motor 39T T SATT & |
iv.  HIeX AT I oh SETCR I FATC g

2. 3o (Impeller)
i. UG YHA AT UW ST AT It ol
ii. e T 39T (velocity) ST &1
iii. ShegIITORe® o (centrifugal force) 3cdes HIAT & |
—

qTedl &l ird & WigehT aTex T 3R thehed (910 GaTd Tl 6 |

3. 3w (Diffuser)

i.  SFJR & dTG o9 &R H19T|

ii. OTeil o 39T Sl GaTd H dGeldT g |
4. 99 QM¥e (Pump Shaft)

i, AT IR SR FH SAsaTg|

ii. Al ST gl T T 99 Feh TgATAT ¢ |
5. SY9TeidT (Coupling)

i, HAleT A%e 3R I AT Y ST TelT HTIT|

6. el (Mechanical Seal)

i, O T AT & 3 S A AT L |

e o\ N\ AN N C
ii. olidhel Uchal :ﬁrqu AgcaqUT|
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7. FareleT TSX (Suction Strainer)

i. SielleR fhee giargl

i. A, dhs, YT 3T Y 37 ST A Vv B
8. faferady arsa (Delivery Pipe)

i. Tl &l 3IR Tdg doh of SiTel aTell 39|
9. el (Waterproof Cable)
i, AT P STl T HYf AT Bl
i. RSP A gl
10. ¥ ared (Non-Return Valve)
i. Ot T IO A Silet F AehdT ¢ |
\MainiParts)
Delive
Waée;;laroof I} Utletry © Electric Motor
able | Non- (Waterproof)
Dis;_l'iarge Return € Pump Shaft
ipe Valve [3)
Impeller
Moér Delivery O Diffuser
Pipe

© Suction Strainer

Seal Working Principle
Rotor
Coupling © Motor ON
Pump I " Motor starts &
Shaft npenar ' rotates impeller

— = @ Water Inlet
Suction Strainer St Water enters
(Filter) —— ) through strainer

nstallatlon |n Borewell ToOverhead @) pressure Build-up
| XA |

\ Centritugal force

@ Water Delivery
Water pushed to

Del!very surface
Pipe
Check Applications
Valve pu &
Water Borewell Irrlgatlon DomeS|c Industry

Advantages

v No Priming Required « High

v Compact Effciency
Design v/ Low Maintenance

FIATAEe 99 1 w1 FAgyid (Working Principle)
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aATET 99 &7 S Centrifugal Pump Principle 9T 3menRd glar &1

Step-by-Step Working:

farsTell FeelTs e 9T Al g B

HIET ATFE SFIOR &l AT B |

SFYER FHNT TTetl I g THR Tof H STEY T 3R hehell ¢ |
SFJoR & thg H & &a1d (low pressure) STl g

Y A 19 & HRUT AT T ITeiT 3763 AT 8

ST UTetY T 99T TeTeh gaTd STdT & |

3T ¢d1d aTell UTeT f3fora) uisy & 3uX qé’u ST gl

v 1€ T dTell a1 —HaA el U9 9Tl Y Push T & SHTOIT gaTdT 3118 alc 2|

N g ks~ wbdh e

AIATHT 97 F41 30 gATaT 872

ARG 99 & YHR (Types)
i N
qeAT e 99 &
JhiX (Types)
~ ™ ™ ™
Borewell Openwell Sewage Domestic
Submersible Submersible Submersible Submersible
Pump Pump Pump Pump
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< FEATHSC 9T o 37T (Applications)
S (Agriculture)
Wt &1 g

37 3R rer fAeeH
B 39T
qredY Y HCeTS
3HTeRES & 0L

<3SN (Industry)

hiciar FaEeH

I aTeX IS
STIRGTToTenT 1

STef faavor

dRder gfder

GeeT 3T fAAToT

qTeAT feAehTereTT (dewatering)
% IS (Advantages)

3T g&Idr

FH I

HH STIE ol &
IG-{dTd & A

IMEX UelY & AT 3ugerd

RN N NN

D N N N N N N

NN NN

AT (Disadvantages)
FIFHAT IS (Mol H ST TARIeleAT IS 8)
EATLAT SATeTc 37T
& fostel W e

Bhushan Digitally

signed by
Kumar Bhushan

Nayak Kumar Nayak
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