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HEAD OF A PUMP
The head of a centrifugal pump may be expressed in the following ways:
Static head;
Manometric head;
Total, gross or effective head

(7) Static head. The sum of suction head and delivery head is known as static head. This is

represented by H,, ,and is written as:
H,, = h,+h, .(34)
where, h, = Suction head (it is the vertical height of the centre line of the pump shaft above
the liquid surface in the sump from which the liquid is being raised). and
h; = Delivery head (it is vertical height of the liquid surface in the tank / reservoir to
which the liquid is delivered above the centre line of the pump shaft).

The terms h_ and h, are known as static suction lift and static delivery lift respectively.

(1)) Manometric head. The head against which a centrifugal pump has to work is known as
the manometric head. It is the head measured across the pump inlet and outlet flanges. It is denoted
by H,  and is given by the following expressions:

(1) H,,,,, = Head imparted by the impeller to liquid — loss of head in the pump (i.e. impeller,
and casing )

= ngz“z = .(3.5)
(where, hy; and h;_ are the losses of head in the impeller and casing respectively.)
= Gt ...if loss of head in the pump is zero. ...(3.6)
g

Losses And Efficiencies of Centrifugal of Pumps

When a centrifugal pump operates, the various losses which occur are as follows:

1. Hydraulic losses:
(i) Hydraulic losses in the pump:
(a) Shock or eddy losses at the entrance to and exit from the impeller.
(b) Losses due to friction in the impeller.
(¢) Friction and eddy losses in the guide vanes/diffuser and casing.
(i1) Orther hydraulic losses:
(a) Friction and other minor losses in the suction pipe.
(b) Friction and other minor losses in the delivery pipe.
2. Mechanical losses:
(7)) Losses due to disc friction between the impeller and the liquid which fills the clearance
spaces between the impeller and casing.
(i7) Losses pertaining to friction of the main bearing and glands.

3. Leakage loss:
The loss of energy due to leakage of liquid is known as leakage loss. The various losses 1n a
centrifugal pump are shown diagramatically in Fig. 3.6.

Efficiencies of a Centrifugal Pump
The various efficiencies of a centrifugal pump are:
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(i) Manometric efficiency (nmano), (ii) Volumetric efficiency (nv),
(iii) Mechanical efficiency (nm), and (iv) Overall efficiency (10).
(/) Manometric efficiency (n,,,,.). The ratio of the manometric head developed by the pump
to the head imparted by the impeller to the liquid is known as manometric efficiency. Thus,
Manometric head

L Head imparted by impeller to liquid

i it

_ ; iy L (39

or Nowo = 77 “) s (3.9)
g

(i) Velumetric efficiency (1) ). The ranio of guantity of liguad discharged per second from the
pump to guantity passing per second through rhe impeller is known as volumetric efficiency. Thus,
n = Liquad discharged per second from the pump
Quantity of hquad passmng per second through the impeller

_ e
- ~" O+g
where, Q = Actuval hgmd discharged at the pump outlet per second. and
g = Leakage of liquad per second from the impeller (through the

clearances between the mmpeller and casang)
(@) Mechanical efficiency (n ). The raro of the power delivered by the impeller to the liguid
fo the power input to the pruawp shaft is inown as mechanical efficiency. Thus,
Power dehiverad by the mmpeller 10 the bquad

A= = Power mnput %o the pamp shaft (P)
- = w(Q+q)0;:":"8) _(3.11)
P
= ﬂ;ﬂg _[B11(a)]
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(v) Overall efficiency (n,). The ratio of power output of the pump to the power input fo the
pump it known as overall efficiency. Thus,

g Power output of the pump :uQH. on
Power mput 10 the punp /shaft P

Also, "o"'-""-"'l.

e om0 MO+ ()
(V'}.)") (Q t 9) P

= i};-.whchuumu«p(]ﬂ) I
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