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INTRODUCTION

It is used for high Priming is necessary in a - -
di sc:n ;gﬁi do;.owghead Centrifugal pump Itis also called a roto dynpmlc
Itis used to convert the 2 pump because mechanical
energy is converted into hydraulic
energy by means of rotating

mechanical energy into )
raulic ene
hydraul roy element; the impeller
Itis used
* Water supply to the towns

A centrifugal pump is named so, cen'nfugal . lrngahon purposes
because the energy added by pump §> * Sewage pumpmg plants
the impeller to liquid is . Feedmg water in boilers
largely due to centrifugal effects * For mine drainages J

* Occupied less floor space
; * Less running and
It runs at high speed and hence lﬁaif\tena:wcge cost
can be coup{ed directly with Itis non positive * Installation is easy and cheap
elec}nc motor displacement pump




CONSTRUCTION
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Fig. 10.7 C entrifugal pump



CLASSIFICATION

According to working head

According to casing

According to number of entrances to the impeller
According to types of impeller

According to number of stages

According to shape of the vanes

According to disposition of shaft
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» According to working head

Low head centrifugal pump — working head developed by
these pumps is up to 15m.

Medium head centrifugal pump — working head developed
by these system Is 15m<H<45m.

High head centrifugal pump — working head developed by
these pumps is more than 45m.



According to casing

* Volute Casing

Discharge
In this casing, the impeller is "ﬁﬂ:/e"vervmpe
surrounded by the spiral casing.

The casing Is such shaped that
it’s ¢/s area gradually increases
from tongue to delivery pipe.

Due to impact of the high
velocity water leaving the
Impeller (shock losses),
efficiency of conversion of K.E. Fig. 10.10 Volute casing
Into P.E. iIs very less.




* Vortex Casing

In this casing, an annular Dichage
space known as vortex or rﬁ—
whirlpool chamber is provided rpeler
b/w the impeller and volute

casing.

I__iquid from the impell_er flow bl
with free vortex motion in Chamber
vortex chamber where it’s
velocity Is converted into Volte

Casing
pressure energy. .

It IS more efficient than a
volute casing.

— Delivery pipe

Tongue

Fig. 10.11 Vortex casing
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* Diffuser Casing

In this casing , the guide vanes Deicharpe
are arranged at the outlet of the
impeller.

The guide vanes are shaped to
provide gradually enlarged
passage for flow of liquid.

The Kinetic energy of the liquid
coming out from the impeller is
converted Into the pressure
energy during flow in guide
vanes (increasing area). Fig. 10.12 Diffuse casing




> According to number of
entrances to the impeller

DISC{]arge DlSCK\a(ge

- Single suction pump
Liquid enters from a
suction pipe to impeller
only from one side.

* Double suction pump
Liquid enters to both the
sides of impeller.

7. 1) ] 7 .
Fig. 10.13 Single suctign pump Fig. 10.14Double-Suction pump
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» According to types of impeller

- Closed impeller

If the vanes of the impeller
are covered with plates on
both sides, it is called a
closed impeller. It is made  Vanes
of cast iron, stainless steel,
cast steel, gun metal.

Cover Plates (Shrouds)
on Both Sides

-
x

Closed impeler.



Semi open impeller

If the vanes of the
Impeller are covered
with plate on one side, it
IS called semi open
Impeller. It has less
number of vanes, but 1t’s
height is more than that
of closed impeller.

Shroud (or Plate) on One Side

Fig. 10.16 Semi-open impeler



Open impeller Vanes
If the vanes of the

Impeller are without

covered plate, it is called 10 &

open impeller. These are

generally made of forged

steel. It has less life, as
they have to perform

very rough task. Fig. 10.17 Open impeller




/X/

» According to number of stage

» Single stage

In a single stage pump,
only one impeller is used
on the shaft.

e Multi stage

In a multi stage pump,
more than one impeller is
used on the same shaft and
enclosed in the same
casing. It is used to raise
high head.




» According to shape of the vanes

Curved forward vanes > Vuo >

The outlet tip of the vane % y
is curved forward in the TR N Ve Tengentote
direction of rotation of ° of e

the impeller. The impeller
having such vanes is N

called slow speed O
Impeller. This type of the

Impeller has low (2) Curved foard vnes,

efficiency about 75%. B > 90°, U, < Vyor SOW




Radial vanes

These vanes have outlet tips
In radial direction. The
Impeller having such vanes
Is called medium speed
Impeller. The efficiency of
this type of impeller varies
from 80% to 85%.

(b) Radial vanes,
B, = 90°, u, = V,,, medium
speed impeller



Curved backward vanes

The outlet tip of the vane is
curved backward in the
direction of rotation of
the impeller. The impeller
having such vanes is
called fast speed impeller.
This type of impeller
gives highest efficiency
about 85% to 90%. e

speed impeller
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- » According to disposition of the shaft

* Horizontal pump - Vertical pump

In this type of pump, the In this type of pump, the
Impeller shaft is used Impeller shaft is used
horizontal. vertical.




/ Priming

No need of primina .
. Ot priming jf ¢
th\:;u[c):lnon Pipe and casingh 3:
ump is already flilled wi
liquid st

Needed only in a
centrifugal pump

LN

The operation is which the
suction pipe, casing of the pump —— No need of priming in
and delivery pipe upto delivery i Pr|m|ng = reciprocating, gea?, SC:;::,e of
valve is completely filled by vane pumps elc. j
liquid to be pumped is called
priming

A

If there is no priming there will

be no discharge when air get
partially or completely entered in the
casing of the centrifugal pump

Fig. 10.20 Priming



Necessity of priming
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Fig. 10.22 Priming is necesary becattse

i, 10.21 No need of priming because

of a impeller is run in water

of a impeller is run in air



Methods of Priming

Manual Priming

Priming
Pipe

Priming
Valve

y _
F__ Qverhead
Tank

.....
-------------------

Priming
Funnel

G

Manual Priming

Self Priming

Some water for Priming
Purpose in Suction Pipe

Sucton Pipe £

.......................

........................
----------------------
........................

Some waler for
Priming purpose in

z:3| Delivery pipe
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Working
Impeller in rotating motion forces water out towards the

circumference due to centrifugal force effects.

Due to this, negative pressure gets generated at the centre
of the pump so water is sucked from the sump via suction

pipe which iIs connected to the pump.

The kinetic energy of high velocity water is converted into
pressure energy because of diverging passage of casing.

Working principle of Centrifugal pump
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Heads

The heads of a pump may be expressed as:

SUCtIOn Head AA -':::::::::.‘r-

: F =z | Overhead
Delivery Head B
Static Head | [ o

: s Suction Pressure Delivery Pressure Gauge
Manometric Head Gae | D

Total Head % = )T Center Line of the Pump
Euler’s Head k I

Yy |

Sun‘]b::::::::

g y Heads of a Pump
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Suction Head (h,): It is the vertical distance b/w Tiquid levels

In the sump and the centre line of the pump. Usually, it is
kept 7 to 8 m to avoid cavitation.

Delivery Head (hy): It is the vertical height of the liquid
surface In the overhead tank to which the liquid Is delivered
above the centre line of the pump.

Static Head (h): It Is the vertical distance b/w liquid levels
In the sump and the overhead tank. It is the sum of suction
head and delivery head. (h,=h.+h,).

Manometric Head (H,,): The available head against which a
centrifugal pump has to work i1s known as the manometric
Head.

Total Head (H): It i1s the total head which has to be
developed by a pump to deliver the liquid from the sump
Into the overhead tank.
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Euler’s Head (H,): It is defined as the head developed by
the impeller. It is denoted as H..

|_0Ssses

Energy losses in centrifugal pumps may be classified as
follows:

a. Hydraulic Losses
b. Mechanical losses
c. Leakage Losses



Hydraulic Losses: There are two types of hydraulic
losses which may occur in a pump.

a. Pipeline Losses: Major (due to friction) and minor (due
to pipe bend) losses In pipes.

b. Pump Losses: Eddy or shock losses, frictional losses in
iImpeller, guide vane/diffuser, casing.

Mechanical Losses: Losses due to friction of main
bearings and glands.

|eakage Losses: slipping back of part of liguid through
the clearance between the impeller and casing due to
pressure difference b/w inlet and outlet. Energy carried
by these liquid is ultimately wasted and this loss of
energy of liquid is known as leakage losses.
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Efficiencies
Mechanical Efficiency (I],):

() Mechanical efficiency,
Power delivery by the impeller to the liquid
".» T Mechanical power input to the pump shaft

PO + g )7 ot
P
Its value lies between 96%6 — 98%6.

Volumetric Efficiency (I},):

(H) VYolum etric efliciency,

Actual liquid discharge
"™ Total liquid discharge per se

Qo
O+ q

at the pump outlet per second
cond passing through the impeller

where Q = actual liquid discharge at the pump outlet per second

g = leakage of liquid per second from the i
the clearance between the impeller and casin £) impeller (through

Its value lies betwen 98% — 9994,



Hydraulic Efficiency (I];,)

IHydrau lic efliciency,

(<)
_ Total k
- - cad
Iead delivered to the liquid by the impell
clie
- " gH r
’,n'nl,o ,,"'0 n
£

Overall Efficiency (I]p)
(&) Overall efficiency,

Actual hydraulic power deve!oped by a pump
o = Mechanical power input to the puinp shaft

_ pQgH

for finite number of vanés

for infinite number of vanes.
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Advantages

Small in size & space saving.
Output Is very steady and consistent.
Easy for maintenance.

No danger creates If discharge valve is closed while
starting.

Deal with large volume.

Able to work on medium to low head.

Able to work on medium to low viscous fluid.
Almost no noise
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Disadvantages

Extra priming process requires.
Cannot be able to work on high speeds.
Cannot deal with highly viscous liquid.

Application

 Agriculture and irrigation purpose.
* Pumping of water in buildings.
e Transfer raw material.
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