COIMBRA INSTITUTE OF ENGINEERING, COTMBRA onereies
UNIVERSIDAD MIGUEL HERNANDEZ, ELCHE 8

7

DEPARTMENT OF MECHANICAL ENGINEERING, ISEC M DPI
DEPARTMENT OF MECHANICAL ENGINEERING AND ENERGY, UMH /
LECTURES HYDRAULIC MACHINES AND FLUID INSTALLATIONS THEORETICAL-PRACTICAL

JuLy 2025

Consider the installation shown in the figure used to pump water between two reservoirs.

1 bar = 1,02 kgf/cm?

P = 3,921 bar
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Data:
Aspiration (inlet pipe):
Length of the pipe (AB).....oooiiiiii 5m
Diameter of the pipe (AB).........oooiiiiiii 60 mm

Material: Galvanized steel (€ = 0,15 mm)



HYDRAULIC MACHINES AND FLUID INSTALLATIONS

Compression (outlet pipe):

Length of the pipe (BC)........coooiiiiiii s 10 m
Length of the pipe (CD).....oiuiiiiiii 5m
Diameter of the pipe BC e CD)..cccooviiiiiiiiii 50 mm

Material: PVC (€ = 0,0015 mm)

- Characteristics of the fluid: Water
- Density (p) = 1000 kg/ m’®
2

- Dynamic viscosity (W) = 10° N.s/m
- Vapour pressure Pv = 2300 Pa

- Local atmospheric pressure: 750 mm.c.Hg

- Minor head losses coefficients, K:

Valve. i .. KT 2.0
EIbow, 90 ...t K=09
Entrance of a reservoir .....ocooeviiiiiiiieiiiiiiiiiiin.. K =10
Exit of 2 teServoir ..oovivveeeeeeiiiiiiiiieee e, K= 05
“Tee” Hne flow ovvvvereeieei e aees K=0,2
“Tee” branch flow...cooovviiineiiii e, K=18
Footvalve.....oooiiiiii K=20

- Characteristics of the pump

- Centrifugal pump - Rotation speed: 2900 r.p.m. - Diameter of the rotor: 75 mm

Consider also the selection diagram of the pumps shown in Figure S1 and the characteristics curves

of the pump shown in Figure S2.

a) Determine the system characteristic equation, Hi, between point A and point D). Consider a

reference flow of 25 m®/h.

b) Based on the selection pump diagram (vd. Figure S1), which is the most appropriate pump for

the present purpose?
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HYDRAULIC MACHINES AND FLUID INSTALLATIONS

c) Based on the characteristic curves of the selected pump (v4. Figure S2), determine the conditions
of the operating point, namely the flow, the head, the rotation speed, the power, the efficiency and
the net positive suction head (NPSH) values.
d) Calculate the rotation speed necessary to obtain a flow of 20 m’/h in the system by using:

d1) The flowrate dimensionless coefficient

d2) The head rise dimensionless coefficient

d3) The power dimensionless coefficient

d4) Comment the results obtained in the preceding subheadings
In addition, calculate the power rating of the pump in this condition.
e) Taking into account the conditions defined in subheading d), verify if the pump is operating in
cavitation conditions.

f) Fill in Table S1.
Table S1 Operating points.

Point 1 Point 2 Point 3
3
Q [m’/h]
H [m]
N, adm
N [r.p.m.]
P [kW]
Hsi [m.c.H,O]
plkPal [ H{m 1 | | DNM /ONP
8001 80 50 Hz
6004 g0 J ra 7
NP 2020~ T one 55-;00
DNP 32.20p Ore . N I
2004 40 4 ] I 50-20, ‘
VAR ~< /]
: } DNT’ 32.1gp 40, T D"\"Ps \ 1
| 7,
| . 6o |
2004 5o ‘ P ] N d
{DNP 32.725 ond P& '
| ! l ! N’?do ‘0'725 i;Npi
.—DNM 45.355 ; " | i\ 65.125
‘ | Io) o)
DNKM 32-200 { > Nh{ 50-20 i 4’&;5 ‘ !
1ed 10 : 1 | o 55 ‘
T =y AN e S Y
T D N |
DNMazasp | e 90 7NC MM 5, Oy, ‘
) 76 e 1N |
601 ’ I— 9 N e
6 | e\ A
I N NG/
ol <l —owg, | |
2\ 125 DNM4D ‘ Dapy D"VIM 6., |
‘ i : 125 \ 50.15 i 25
P i RN
204 24 : - — : ‘ ——
4 6 8 16 20 a0 60 80 100 Q[mI/h]
3 2 3 6 8 10 20 30 oflls]

Figure S1 — Centrifugal pumps selection diagram (adapted from Grundfos).
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Figure S2 — Characteristics curves of the pump (adapted from Grundfos).
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