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Pumps

Pumps are devices for supplying energy or head to a flowing liquid in order
to overcome friction and also if necessary to raise the liquid to a higher level
or to flow against a higher pressure.

Pumps are associated with liquids while fans, blowers and compressors are

associated with gases depending on the amount of gas to be moved and the
pressure rise to be achieved.

Ifa pump is placed between two points in a piping system, then Bernoulli's

equation is I « VS
Py g VBN _
(Ze+2+ ) - (2 +2+ 2)=  -an hy
Useful work Head developed Head loss
by pump in system
Therefore

Total work = Useful work + useless work
Classification of pumps:

Two basic types:
« Positive displacement pumps (static)
e Kinetic or dynamic (centrifugal) &
Po
Positive displacement pumps: y i' ] =,
e Reciprocating pumps - Piston and cylinder Q< FA <= = Po L Cromueny)

« Rotary pumps - Gear pumps, screw pumps Q o rotational speed
D "
Characteristics: = ﬂaj::i G i

e Suitable for viscosity liquids, dilatants liquids ampl. nuivacl b= @

e Difficult and expensive to maintain

« Cannot be operated against closed discharge

e Suitable for high head delivery

High initial cost
e Can be used as metering pumps
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Centrifugal pumps:

Energy or head is achieved by centrifugal action. Depending on the shape of the
impeller we have:

Radial Pumps - Liquid is thrown radially (most common)
Axial Pumps - Liquid is thrown axially gmpelier

Principle of operation;

Pump (Mech. Energy) > High KE Injection work > High pressure at outlet
Theory

difbuser

= k a Uuszﬁ
o)

L vies Hn_.-].h
Inte &

BE between 1 & 2 (assuming friction is negligible)

AP Ap?
Pz:' 'Pl -.FIE P1 ﬂ!Sﬂ — i —
p 2
N <K ”h
ﬂi ~ _ AWay wl
2 dm
Mech. Wark = KE

Tangential velocity = r x angular velocity

=r(2 zrpm)
rr.if-uhlwgl':ib"ﬂuﬂ#-' per Mminuie

P does not change significantly
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r*
/

/ BE between2 & 3

(diffuser section KE is diffused into P)
(Assuming friction is negligible, no work done, Ve & V3)

Fg_sz sz Pg—Pl PE:EP;

p 2 P

Centrifugal pump consists of two stages:

* Increase in KE at approximately constant P
» Conversion of KE into P in the diffuser section

For a given pump:

AR,

TTacTasEYRIE. < panStAnt
P
v:_ (rw)?
AP=p ? =P 2

2

y A= )
_2(2 ZnTpm

=%(TFDTPm)2
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