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Pressureheeds associated with centrifugal pump

g i Frictional head ht
Tank

at hfs frictional loss on the
1T

Suction side

hts.IEonotaeedofI
Eye pump

BYhfd Fictional
loss on

thedelivery side

hfds Loss of heed on

T the delivery side of
the pump

hf hfs tht d

Su heedChs It is the heed from thesurface

of the sump to the eye of
the impeller centre lineofpump

Deliveryhead hd It is the head from the egeof_

their Centre line of pump to the Waterloo

theme
47 kinetic head

loss Exit loss of the fluid

9 As the fluid is stationery in the sump Vs o

therefore VI 0
2g














































































































emanator

If Vw 0 No whirl at the inlet

He Wag

ia pump ice wok

Hm Its ththd that Vg EYE o

hf hfsthfd and hehsthd.hn

Hm hf th VI
Mole I suction side

27Delivery side
Hn
Ightthat1.3

Iris Iated whatnot pumps

the rotor the

EnergyLordPower














































































































i Mechanical Efficiency Rouen

Zoned Energy available the rotor Impeller

Energy supplied to
the shaft

Inah IT d l o queensI 0.856 0.95
I

27 Hydraulic efficiency Cord
Manometric Efficiency

2yd EnergyCordHeed
available with thefluid

EnergyCors head available
the rotor

Yaya I I 0 2 21 0.85 60.95

2yd
Manometrichead Hm

1E
Euler head

He YI
Hou

Cyd HM_
Vasey Vogul VII if to o

g g
gHm

gHanKyd Vagus
Vagus Vw ll

Volumetric Efficiency Rm

2n
Mass bVolume of the fluid exiting thepump

tolueof Hfludat
Rvd Ifaf Lord d 0 20,4 Cho 0960.980 40














































































































Di Q

Overall efficiency hoverall

bread Easy E Head available withthefluid

Energy supplied
to the shaft

IN
I

road
Manometric head

Powerinput to the shaft

Zverall 2meeh 2rad Rhyd

Analysis of centrifugal pump

Y Effect of RI on H

Kl VbQ and HVbQ for varying p Exit
blade
angle

UI Gtf Q C Q G UE
CoffsAz

In terms of Pressure head
H Y

Aa

H Mfg Usatf
Asg

g
G KGtp

It Cz CyQ r Cs Ust
Asg

a

few
PE90

H
fado

g II
s s a io0 I 2 3 4 Q














































































































o l 2 3 l Q s

slipand slipfactor TdN_
60

Heatc k 3 1KIKI's Pd slip Vw this 4Vw
ri t TurnI Nfa pig

slipfactor Vis Vis

f
i a a

To minimize the slip
Uri 4 Vane surface has to be smooth
1 mV_Vf of Maintang a streamlined flow b n

U Vw o
the blades ERJVance

Cyane congrinent flow

Nopressuregradients

re

streamliner














































































































Maximum Suction Lift MSD

q
Deliverypipe
value

q
p's Mining Eye centreline

t.EE E in O
T f ya

nation Tpipe

sump Tpa 1 zeoCDatud

to FEET
i

APa
Footnote

hs Maximum height under
which the pump is

placed above the dump critical

Maximum Suction Lift

Pa Atmospheric pressure

h gPg_
Atmospherichead

Pz is the minimum pressure

Ensure that 13 papaw Pressure which the fluid

changes its phase














































































































Applying Bernoulli'sequation

1g tff Bg g z loses hfs

E g zathfs tf hu lg
i Za ha ha hfs

has
g

T
MSL ha hu Ug hfs
Msl La hrtgt.tt

mwmnFIIfE.gi and centrifugal pump hat

be installed had

27Pipeparameters hfs Friction length dia fittings

Fluid velocity at the eye of the impeller
Vat

47 Ambient a atmospheric temperature
hu Tempt hut

MET POSIESUTIHEAUMPSI
MESH manufacturer Required

NPSH Available the installation point

MPsHarailable
MPs required critical














































































































i
installatitower limit

iii

NPSH MSL hs

ha hu Ug hfs hs

NPSH ha hutVIthfsthsavailable

Minimum star d offentrd pumps Nnn

It is the minimum speed required for the pumpto

Manometric heed is givenby
Ffs Impeller

Hp Hm Pump start delivering fluid

Hp I 43ft Hm Hp Heed requidby
the

pumpto deliverfluid
Hp Ég urge u t














































































































For N Main
Minimum

speed required

Y

Ijta m

Homeworld
Nmitt Effigy and the Man for

id cont datvarying

mint
Monet deranging
dedicont Heying

lmao HE Hm Lmao HE

NMM gg.fi
Tiff starting the pump the impellerhas filled
to be filled with the workingfluid

Hao

ay The process of falling
the fluid into the Iffy

caring through
the priming valve to ensure

the impeller is merged in the fluid Chao

Cavitation Eye of the impeller
Lowest pressure

i Preye Prrapour isFormation of bubbles
air

it stick onto the surfaceof pipe
cong

iii Fluid flows over there bubblesthey
collapse

ivycollapsing of bubbles continuously materialget eroded














































































































y Up ng ly

mggnyycentifdtgftm.in party

ÉtÉ
tt t

I 2 H

Éttist
H

H o M

Q

Q Q
ay Increase the discharge7 Increase the pressure
at the same pressureheed at the same

discharge heed






























































































arr

per

Sd free β 55 82 75 d 6.03mg d 0.06m by 0.0078m N 1500rpm

α 90 Vw 0 Ufi lfz.lt Rhyd 0.85
To find it Yo If

m

IE.EE

Inktvelale

i
Blade velocities
4 tdf txo.dz

5 2 s5mls

Us Tgf txo 015I 4 am s

Consider the inlet velocitytriangle

tanp 4 fanβ
Vf u tanf

2.35 tan 55

V Vte 3 35 m s














































































































Consider the exit velocity triangle
tonpa II.ae us vs Ifa

Vw 2

242
n III

Vwf 3 81 M s
ifSpecific work

Vayu Vests

If 3.81 4.71

If 17.94 Thy

i Discharge Q A Vf Aug2
A Idb AzAdzbz

I Az Tx 0.06 0.0075
A 0.00141m

1 Q AsVf 0.00141 3.35

Q 4.73 153 m s

iiif Power P mbf MES 51018m

4.73 17.94 4.73 181s
P 84.85 lad

it 2mn HEVagle

Hm 2mn
V

g
0.860 3 7

Hm 1.55m
































































































If FI m om Q 5oxim s Y 65m1s 2ma4
To find idzirxbziii.kz if I v7Npp

Exitvelale.ly II Hydraulic Manometricefficiency

2
V.EU

7U22mao 8f Vy u2

085 94
4 1

auto 42 10.74M s V2
Bladespeed tip

2 41 d da o.am

Discharge Q ANf AzVfz Arad b Az Adzbz
A Adabz

50 153 A 6.5

At 769 1 m be

bz 0.0116 M

ixFrom the
exit velocitytriangle

tank 2
2 tan

a tan L
31.18




















































































in P 8,961 10 9
ff 4.91 kno retg

vy Specificspeed Msp Nfp
9G

Nap 38.17 rpm

man t.am
Pumphasto run atleast

738.42 rpm to deliver
water

EEI a

Nun 738.42 rpm

1 Eve Msp 0.075rem 12120 35m Q 0.04m dp 0.15m

40m f 0.005 hf 3 IE A5,6 ofAf 2nd

Q Ap p Ap p It HstHd

EIn
Ip F T
Fp 2.27 M s














































































































Head loss in the pipe

s.IE t.fi iiiE

he 2.18 m

Manometric head

Hm I1218
Hm 37 18 m

nonamensionaspea.pe
Hip FIE
a FEET
N 31.29 rps
N 51.29 60 1877 87 rpm

Flow area Aff Ad be
Withoutblocking

At Adds Tdzbz

Af 0.94
Ad be with blocking

0.94 Toyo 1dg
b 0.1dg

Af 02952,2

Discharge Q Afdf 2

E














































































































Blade velocity 42 5 1
5 1877.81
98.32 of

HydraulicManometricefficiency
now

Hye 811

9 T.EEs
sda.Vnz4.8

From the exit velocity triangle
tan 180 PD 22

4221200

By trial and
Error method

dg 0.23 m

f2 2.56 M s

Ww2 21.2m s

42 22 m s
































































































Sdi Giani N 1200rpm ltmzzmgllf 3 in siRz 38 dz 2d

dz 0.6mg d _0.3mi 0.05ms

To find a fi BYKmt 2hyd Ruano

f ktcx K vq pze uzVwz.lkLd
Uff Tvr

f
4 4 n Nr
Vw074 Pic

U

Tangential velocities of
the impeller

wind N Ax 0.3 1200 18 85 M s
GO GO

42 24 37.7mg Copy UI
TDZN eTXO GXKN n z7 fm g
60 GO

From the inlet velocity Ale

tanf _Hut Breton Egs
Bir9.040














































































































From the exit velocity triangle
tanp VI tanks

UzUwa
Vw uz VI

tank
37.7 3

tan 30

Vw 32.5 m s

Ww2U2

32.5 X 37 7

1213 94 Tkg
4 1.214KJhy
m

Q TdjbzVf AX 0.6 0.05 3 0.283 m

in SQ low x0.283 283Kgb

Power P risk a 283X l 214

P 343.25 kind

Euler head He WWII
g
32 5 37.7

HE 124 89 on

9 Manometric Efficiency 2mm
Hm_
HE

3212489
Romano 25 62 Y




























































































Applytheenergyequation 4
2 42 2

ii
f Eg Iff If 7 2,0 0

From the outlet velocity triangle

tank

If
4 Uws Ufcot82
V02 My Vfcotβ

v Vy Vf Substitutefor Vwzfrom

v.EC EJHIv2u2 2U2VfCotP2 YICotp2 Vf

V2 4 24242GtPa Y cotps

v2 Us 24242Cotta YTf
Substitutefor Y Y and Vas in equation

f 4 5 244
214

92 traffic














































































































f 42 2uzvffotpzlftco.ecp 42 02
4T staff there

41 1 4 cosetPat2421

E Eg f 4,4u Vf GetPd

o


