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Figure 5.23 Pump model selection chart (Houghtalen et al., 2010)
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Question 2
Given:

D=04m

L =1000m
1]2

h, = 105

1=0.02

Az=60m = ZRy — Zp1

a) Plot the combined pump curve (H,vs Q)

The individual pump performance curves can be generated using the pumps’ data given in the tables.

100
90 Pump A

80 Pump B
70
60
50

40

Head, Hp (m)

30
20
10

0
0 0.2 0.4 0.6 0.8 1 1.2

Discharge, Q (m3/s)

To generate a higher discharge, two of the three pumps are operated in parallel. Thus, the discharges of
the individual pumps are summed in order to produce the performance curve for Pumps A and B in
parallel; however, in the shaded region, pump B does not work, as its head is lower. Therefore, in this
region, the performance curve for pumps A and B working in parallel is the same as for pump A.
Afterwards, both discharges are considered.
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Performance curve for pumps A and B combined in parallel
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To generate higher head, pump A is connected in series to both pumps A and B. In this case, the heads
of the pumps in series must be summed. However, in the shaded region, pump A does not work as its
discharge is lower.

200

Pump A
180

Al|B
160 A+(Al|B)

140
120

100

Head, Hp (m)

40

20

0 0.5 1 1.5 2
Discharge, Q (m3/s)

b) Plot the system curve (H,vs Q)

First, write the energy equation between the two reservoirs and calculate Q for different H, values.

R2

dz=60 m

R1

Bernoulli Eq. from R, to Ry:

P V,? P. V,?
s L b Hy =2tz

L +h +h
pg 2g pg 2g 1T



vz ALV?
Dz -+ Hy = hy+ by = 1052+ 2 7

60 + H —10VZ+0'02><1000 AP PP
P 2g 04 29 29

Q Q@  Q _
Z_T[_DZ_TT(O.‘I-)Z -V =796Q

4 4

V=

Therefore,
—60+ H, = 3.1 (7.96 Q)?
—60 + H, = 196.5 Q2

H, = 196.5 Q% + 60

H,=60-Q =0m>/s

H, =80-Q =0.32m3/s
H, =100 - Q = 0.45m?3/s
H, =130 - Q = 0.60 m?/s
H, =160 - Q = 0.72m?/s

c) Find the discharge and the head in the system and define the operating conditions for each
of the three pumps.
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Duty point of the system {

Pump 1
Pump 2

Pump 3

Note:

le = 64'm
Q; = 0.61m3/s
T]l = 69 %
sz = 70 m
Qtz = 0.08 mS/S
T]Z = 15 %
Hpg = 70 m
th = 0.53 m3/S
n3 = 66 %

Q1 =0Q;+Q3=0Q,=061m3/s

sz = Hp3

Hye = 134m
Q; = 0.61m3/s

Hpt = le + sz = le + Hp3 = 134'm
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