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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally carried out
through ISO technical committees. Each member body interested in a subject for which a technical
committee has been established has the right to be represented on that committee. International
organizations, governmental and non-governmental, in liaison with ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
electrotechnical standardization.
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— A new Annex B has been added.

Any feedback or questions on this document should be directed to the user’s national standards body. A
complete listing of these bodies can be found at www.iso.org/members.html.
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Crop protection equipment — Reciprocating positive
displacement pumps and centrifugal pumps — Test method

1 Scope

This document specifies test methods and the environmental conditions for evaluating the performance

Ciprocating positive displacement pumps and centrifugat pumps designed for crop protection

of reg
equij

This
insta

Som¢

bment.

document is applicable when defining the performance of stand-alone pumps or pur
lled on a sprayer.

e of the tests indicated in this document are suited only for specific pump types.

It is not applicable to pesticide metering pumps for injection systems.

2 Normative references

The
cons
undg

ISO §

Fort
ISO 4
— 1
— 1
31

following documents are referred to in the text in such*a way that some or all of t
[itutes requirements of this document. For dated references, only the edition cited
ted references, the latest edition of the referenced@document (including any amendme

681, Equipment for crop protection — Vocabuldxy

Terms and definitions

he purposes of this document, the'terms and definitions given in ISO 5681 and the foll
nd IEC maintain terminological-databases for use in standardization at the following ¢

SO Online browsing platform: available at https://www.iso.org/obp

EC Electropedia: ayailable at http://www.electropedia.org/

reciprocating pesitive displacement pump

mach
outle

3.2

line in which-liquid is trapped in confined volumes and transported from an inlet conr
t connection by the reciprocating movement of pistons or plungers

cent

nps that are

heir content
applies. For
hts) applies.

bwing apply.

ddresses:

ection to an

rifuigal pump

non-volumetric pump in which the flow of the liquid is achieved by means of one or more impellers

3.3

suction pressure
pressure at the suction fitting of the pump

3.4

reference suction pressure
value of suction pressure (3.3) used for taking into account the pressure drop that is present when the
pump is installed on the sprayer

3.5

delivery pressure
pressure at the delivery fitting (3.11) of the pump
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rated pressure
maximum pressure at which the pump can be used continuously when installed on the sprayer, as

declared by
3.7

the pump manufacturer

rotating speed
number of revolutions of the pump shaft in the considered time interval

3.8
flow-rate

volume of li

3.9
power cong
power givern

3.10
flow-rate a
valve for ad

3.11
delivery fit
body of pipd

3.12
air vent lin
small hose d

Note 1 to ent
routed contir
4 Accurd
Temperatur
Length shal
Suction pref
Delivery pr¢

Rotating sp{

i tlo ot €] £l L+l ik oL 42
1u1u LIIdU I1TUVV O LIl Uusu LIIC Pulllp lJCl UIlit Ul LIIice

umption
to the pump by the power source, measured at the inlet shaft of the pump

ljustment valve
usting the liquid flow

ting
lines collecting the liquid coming from the pump and roufing it to the delivery pipeling

a)

r tube connected to a centrifugal pump (3.2) to bleed off trapped air
Fy: For air vent line connection is made from thediighest point in the centrifugal pump casing
ually upward to discharge above the highest Iiquid level in the tank.
1ICY of measurements
es shall be measured with a fmaximum error of #1 °C.
be measured with a maximum error of +1 mm.
sure shall be measured with a maximum error of +2 kPa.
ssure shall beimeasured with a maximum error of +1 %.

bed shall bémeasured with a maximum error of +1 %.

Flow-rate f

Flow-rate f

the measured value when

the pump is

r stand-=alone pumps according to 7.2 shall be measured with a maximum error of 1,5

r(ump installed on a sprayer as in 7.3 shall be measured with a maximum error of +2

h

<100 I/min.

nd is

Load torque shall be measured with a maximum error of +5 %), at least for values greater than the 25 %
of the maximum torque.

The time measurements shall be made to an accuracy of +1 s, with the exception of measurement

indicated in

7.2.7.2 and 7.2.8.2 for which the accuracy shall be of 0,05 s.
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5 Testliquid

5.1 Water, shall be clean and free from solids in suspension with the exception of what might be
considered normal for tap water (e.g. lime causing hard water). If an adjuvant or other plant protection
products are added, the product identity and properties shall be documented in the test report.

6 General test conditions

6.1 Environmental conditions

The air and testing liquid temperatures shall be not less than +10 °C and not more than +4§ °C.

6.2 | Suction pressure

The $uction pressure, expressed in kilopascals (kPa), shall be measured at the'suction fitting, as close
as pgssible to the pump.

6.3 | Delivery pressure

The delivery pressure, expressed in kilopascals (kPa), shall be mi€asured at the delivery fitting, before
the adjustment valve.

6.4 | Rotating speed

The fotating speed shall be expressed in revolutions per minute (r/min).

6.5 | Flow-rate
The flow-rate shall be expressed in litres'per minute (1/min).

The flow-rate can be determined using/a flow meter or alternatively, the liquid flow could be calculated
by callecting the liquid in a separate tank, measuring time and mass.

6.6 | Power consumption

The power consumptionshall be indicated in kilowatts (kW) and can be calculated as fhe rotating
speefl multiplied by-the load torque measured on the input shaft of the pump, using Formula (1):

_ XnxC
30000

1)

e8]

wherte

P isthe power, in kilowatts (kW);
n isthe rotating speed, in revolutions per minute (r/min);
C istheload torque, in newton metres (N-m), measured on the input shaft of the pump.

Other methods giving the same result can be used when the input shaft of the pump is not accessible.

© IS0 2020 - All rights reserved 3
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7 Test methods

7.1 General

Before starting the tests, ensure visually that all connections work properly without leakage at the
maximum pressure and without unintended air intake at the maximum depression in the suction line.

If present, set the pressure of the pneumatic pressure pulsation damper as indicated by the
manufacturer.

Use the test

liquid specified in Clause 5.

7.2 Stand
7.2.1 Test

7211 Th
adjustment;
scheme of hj
displacemer
of the flow ¢

7.21.2 Th

4 in Figure
and a suctio
shall be (40

(Figure 2). 17

7.21.3 Th
able to protd
rate measur
Figure 1 or}
guarantee t
back flow dq

7.2.1.4 TH
14 in Figure

7.21.5 Th
top of the p
test liquid. I
than £ 50 m

|-alone pump
L bench

e test bench shall have a main circuit containing the devices for flow.control and pre
see Figure 1 with the scheme of hydraulic circuit for self-priming pump or Figure 2 wit
draulic circuit for non-self-priming centrifugal pump. To simulate the installation of po
t pump on the sprayer, the test bench shall have an extra circuit(key A in Figure 1) with
oming back directly to the suction line of the pump.

e suction line connects the pump with the tank. It shalkbe fitted with an air inlet valve

h pressure gauge (key 7 in Figure 1 or key 6 in Figufe 2). For self-priming pumps, the h
) + 100) mm (Figure 1). For non-self-priming pumps, the h value shall be (-400 = 100
he inlet of the suction line shall be free, without non-return valves.

e delivery line shall be fitted with a safety valve (key 9 in Figure 1) with appropriate 1
ct the test bench, a pressure gauge. (key 10 in Figure 1 or key 8 in Figure 2), a device for
ement (key 11 in Figure 1 or key 9 in Figure 2) and a pressure adjustment valve (key
xey 10 in Figure 2). The output-of the delivery line shall be connected to the tank in ord
le re-circulation of the testliguid (key 13 in Figure 1 or key 11 in Figure 2). Ensure thg
es not create turbulence-in-the suction line.

e extra circuit (key’Ayin Figure 1) shall be fitted with a re-circulation adjustment valve
1) and a shut-offvalve (key 15 in Figure 1) able to isolate this part of the circuit.

e level of theliquid in the tank (key 2 in Figure 1 or Figure 2) shall be equal (#10 mm) 4
imp housing at the beginning of the test. Set the level when all the lines are filled wit
uring;the measurement, the level of the liquid in the suction tank shall not change by
.

Esure
h the
bitive
part

(key

| or Figure 2), a suction pressure adjustment valve (kéy 6 in Figure 1 or key 5 in Figulre 2)

ralue
mm

ange
flow-
12 in
er to
t the

(key

o the
h the
more
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Key
1 tank 9 safety valve
2 vater level in the tank 10 delivery pressuré.gauge
3 girinlet 11 flow-rate measurement
4  3irinlet valve 12 delivery pressure adjustment valve /|nozzle flow-
rate adjistment valve
5 1fe-circulation input 13 backflow in the tank
6  quction pressure adjustment valve 14 réseirculation adjustment valve
7  duction pressure gauge 15" shut-off valve
8 ump to be tested connected to rpm measuring device
A xtra circuit to simulate re-circulation for positive
isplacement pump
h(£) height between the water level in the tank and the air
imlet valve (see keys 2 and 3)
NOTH When using centrifugal pump with air vent lines, ensure its proper connection to the hydraulic circuit
of the test.
Figure1y— Scheme of hydraulic circuit for self-priming pump

© IS0 2020 - All rights reserved 5
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Key
1 tank 9 flow-rate measurement
2 water level in the tank 10 delivery pressure adjustment valve / nozzle [flow-
rate adjustment valve
3 air inlet 11 back flow in the tank
4  airinletjvalve 12  air vent connection (top plug on the pump hoysing)
5  suction pressure adjustment valve 13  shut-off valveforjair vent line
6  suction pressure gauge 14 air ventline
7  centrifugal pump to be tested connected 15 air vent feturn to tank, above water level in tahk
to rpm rheasuring device
8  delivery|pressure gauge h(+) height between the water level in the tank and the
air inlet valve (see keys 2 and 3)
Figure 2 — Scheme of hydraulic circuitfor non-self-priming centrifugal pump
7.2.2 Installation of pump
The pump ghall be fixed on the test bench as indicated by the pump manufacturer, especially those
concerning the positioning of thepump and the dimension of the fixing device.
The pump ghall be connected\to the test bench by non-collapsible pipelines, both at the suctior} and
delivery side.
The interna] diameter ofthe suction line shall be as follows:
— for hoses, equal to or greater than (max. +5 %) the internal diameter indicated by the gump
manufaftuter;

— for fittings, equal to or greater than (max. +5 %) the internal diameter indicated by the pump
manufacturer.

The internal diameter of the delivery line shall be equal to or greater than (max. +50 %) that indicated
by the pump manufacturer.

7.2.3 Reference suction pressure

The reference suction pressure value shall be (-25 * 2) kPa.

The suction pressure valve setting shall be set once at the beginning of the test by means of suction
pressure adjustment valve (key 6 in Figure 1 or key 5 in Figure 2) at the maximum rotating speed
indicated by the pump manufacturer and with the delivery pressure set to (5 + 1) % of the rated

pressure.

6

© IS0 2020 - All rights reserved
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7.2.4 Flow-rate at the reference suction pressure

7.2.4.1 Test conditions
For self-priming pump, ensure that extra circuit valves (key 14 and 15 in Figure 1) are closed.
Set the reference suction pressure as defined in 7.2.3.

For the adjustment of the delivery pressure, use a valve indicated as key 12 in Figure 1 or key 10 in
Figure 2.

Befo ro oach cotting oncurothatthoe numnic carroctly nrimaod
eSS e o pohpS T try—pr e

The tests shall be performed setting the delivery pressure to have the maximum and minimpujm pressures
indidated by the pump manufacturer and at least two other values equally spaced in‘the range. In every
case,|the test shall be performed at the maximum and minimum rotating speeds of-the pump,|as indicated
by the pump manufacturer, and at least at two other values equally spaced in the'vange.

If thg pump has variable volume, perform the test at the maximum and minimum volumes, fas indicated
by the pump manufacturer, and at least at two other values equally spacedin the range.

For dach combination of the above parameters, measure the flow-rate:

7.2.4.2 Results

Repdrt the results of the tests in a chart or graph (for exdmples, see A.1.1 or A.2.1).
7.2.53 Flow-rate at variable suction pressure

7.2.3.1 Test conditions
For self-priming pump, ensure that extra-gircuit valves (key 14 and 15 in Figure 1) are closed.

The tests shall be performed with the/delivery pressure set to (10 + 1) % of the rated pr¢ssure, or at
least|(100 * 10) kPa, and at the maximum rotating speed, as indicated by the pump manufacturer.

Star{ with the suction pressutre-set to the minimum of:

— the minimum negative-value indicated by the pump manufacturer;

— (-60  2) kPa.

Repdat the test atincreasing suction pressures in steps of (10 + 2) kPa up to (-10 * 2) kPa.

Meagure theflow-rate for each suction pressure.

7.2.3.2~ Results

Report the results of the tests in a chart or graph (for an example, see A.1.2).
7.2.6 Power consumption

7.2.6.1 Test conditions

The test conditions shall be as specified in 7.2.5.1 and the power consumption is calculated as
indicated in 6.6.

7.2.6.2 Results

Report the results of the tests in a chart or graph (for examples, see A.1.3 or A.2.2).

© IS0 2020 - All rights reserved 7
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7.2.7 Priming capacity — Without re-circulation
This test is applicable only to self-priming pumps (reciprocating positive displacement pump and
centrifugal pumps).

7.2.7.1 Test conditions

The test shall be performed under the following conditions:

— at the maximum rotating speed, as indicated by the pump manufacturer;

— with th i =1} 9 & 5
— with th¢ suction pressure set to the reference suction pressure defined in 7.2.3;

— with lerjgths of suction line equal to (3 £ 0,1) m, (5 # 0,1) m and (7 + 0,1) m, and with the suction line
section [(keys 4 to 8 in Figure 1) in the horizontal position.

7.2.7.2 Test procedure

Ensure that|extra circuit valves (key 14 and 15 in Figure 1) and air inlet valve (key 4 in Figure 1), are
closed; if pre¢sent, air vent lines shall be closed as well.

During the tlest, record the value of the delivery pressure at intervalsnot greater than 0,5 s.

Start the pymp, wait until it is correctly primed and adjust to reach the specified conditions (suftion
pressure, d¢livery pressure, rotation speed). Open the air indet valve for (30 + 1) s. Shut off the air
inlet valve gnd simultaneously start the pressure recording.Stop the test when the delivery pregsure
reaches the set value (5 %) and remains at that level for.at least 5 s (see Figure 3). Determine the|time
passed between the closure of the air inlet valve and the‘dchievement of the set pressure.

For each lenfgth of suction line, repeat the test threé.times.

8 © IS0 2020 - All rights reserved
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' 80 100 120 X

time, s

pressure, kPa

tlest pressure +5 %

tlest pressure -5 %
dlosure of air inlet valve
tlest result

Figure 3 — How to determine the time for priming capacity

Repdrt, in seconds (s), the threewalues of time measured and the calculated mean valuel Report the

results of the tests in a chartorgraph (for examples, see A.1.4).
7.2.8 Priming capacity — With re-circulation

7.2.8.1 General

This|test is applicable only to positive displacement pump.

7.2.8.2-.. “Test conditions

The test shall be performed under the following conditions:

at the maximum rotating speed, as indicated by the pump manufacturer;
with the delivery pressure set to (10 + 1) % of rated pressure and to at least (100 * 10 kPa);

with the suction pressure set to the reference suction pressure defined in 7.2.3;

with lengths of suction line equal to (3 £ 0,1) m, (5 + 0,1) m and (7 = 0,1) m, and with the suction line
in the horizontal position;

with the length of the re-circulation line set to (1 * 0,1) m, with the same diameter as the suction
line. The length of the re-circulation line shall be measured from the centre of extra circuit valves
(key 14 and 15 in Figure 1);

© IS0 2020 - All rights reserved 9
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— with the output flow-rate set to (10 %, 15 % and 20 %) (*1 1/min) of the maximum volume delivered

per min

ute declared by the pump manufacturer.

7.2.8.3 Test procedure

Ensure that

air inlet valve is closed (key 4 in Figure 1).

Open extra circuit valve (key 15 in Figure 1).

Use valves 12 and 14, as indicated in Figure 1, to adjust the delivery pressure and to adjust the output

flow-rate.

During the

Start the py
rotation spe
the air inlet
pressure ha

Determine {
pressure as

For each len

7.2.84 Rg¢

Report, in s¢
results of th|

7.2.9 Wear test

7.2.9.1 Te
Before start

For reciprog
maximum W

For centrifu

The rotatin
pressure sh

Stop the teg
according td

igth of suction line, repeat the test three times.

est, record the value of the delivery pressure at intervals not greater than 0,5 s.

hmp and adjust to reach the specified conditions (suction pressure, delivery pres

valve and simultaneously start the pressure recording. Stop the test when the del
5 reached the set value (25 %) and remains at that level for at least 5 s.

indicated in Figure 3.

bsults

pconds (s) the three values of time measured and their mean value for each test. Repof
e tests in a chart or graph (for examples, see A.1%4).

st conditions
ing the test measure the flow-rate’according to 7.2.4.

ating positive displacement'\pumps, the delivery pressure shall be set to (70 + 2) % d
orking pressure.

oal pumps, the flow-rate shall be set to (70 * 2) % of the maximum working flow-rate.

b speed shall ke)the maximum one as indicated by the pump manufacturer. The su
h1] be set to thereference suction pressure, as defined in 7.2.3.

t when any damage appears or after 500 h. At the end of the test, measure the flow
7.2.4;

sure,

ed, output flow-rate). Open the air inlet valve (key 4 in Figure 1) for (30,#71) s. Shuit off

very

he time passed between the closure of the air inlet valve and the-achievement of the set

t the

f the

ction

-rate

During the {

est{only regular maintenance is allowed as indicated by the pump manufacturer.

7.2.9.2 Results

Report the flow-rates measured during the test in a chart (for examples, see A.1.5 or A.2.3). Report the
calculated percentage of flow-rate reduction in comparison to the value measured before the test, in
the same conditions of delivery pressure and rotating speed.

10
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7.3 Pump installed on the sprayer

7.3.1 General

Measurement of pump flow with pump mounted on sprayer may be used by the sprayer manufacturer:
— to determine the pump capacity influenced by the sprayers lines or in inspection of sprayers in use;
— to determine wear or damages that may reduce the intended performance; or

— to determine the real nominal capacity of the pump of a new sprayer to define the performance of

The pump shall be tested as it is installed on the sprayer.

Conrlect the instrument for flow-rate measurement as, for example, in Figure 4 to
a) 4an attachment point indicated by the sprayer manufacturer (if any), or

b) the delivery fitting of the pump, or

c) on delivery line as close as possible to the pump and before any‘division of flow, valves or filters,
e¢nsuring that all other output lines (if present) are closed.

The |nternal diameter of the delivery line shall be equal té.01 greater than (max. + 50 |%) of those
pres¢nt on the sprayer.

Setup the delivery pressure for example by using valve ¢ (see Figure 4).

The §prayer manufacturer can provide a pump flowircharacteristic for several pressure levels which can
be uged during the test for selection of the appropriate flow meter size.

7.3.2 Flow-rate

7.3.2.1 Test conditions
Fill the sprayer tank to (50 * 5J % of its nominal capacity or 2 000 |, whichever is less.

Befole each setting, ensure -that the pump is correctly primed, with a clean suction filter installed.
Dimg¢nsions of suction filter as specified by the sprayer manufacturer.

The tests shall be performed by setting the delivery pressure so as to measure the flow-rate at the
maxijmum and minimum pressures indicated by the sprayer manufacturer and at least two other
settings equally‘spaced in the range. In every case, the test shall be performed at the maximum and
minimum retating speeds of the pump, as indicated by the sprayer manufacturer (if availpble), and at
two pther'values equally spaced in the range or at least at the nominal rotating speed of the pump, as
indidated by the sprayer manufacturer.

If the pump has variable volume, perform the test at the maximum and minimum volumes, as indicated
by the sprayer manufacturer, and at least at two other values equally spaced in the range.

For both parameters, measure the flow-rate.

7.3.2.2 Results

Report the results of these tests in a chart or graph (for examples, see B.1.1 or B.2.1).
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1
_>
Key
1  suction line 5 flow-rate measurement
2 pump to be tested 6  delivery pressure adjustment valve
3 safety valve 7  return to main tank
4  delivery pressure measurement

Figure 4 — Flow-rate measurement system example

7.3.3 Priming capacity

7.3.3.1 G¢

This test is 4

7.3.3.2 Py

7.3.3.2.1

tneral

ipplicable only to self-priming pumps.
iming capacity from sprayer tank

lest conditions

The test shalll be performed under the following conditioss:

atthe m
sprayer

with th
manufa

7.3.3.2.2

Run the pun
main tank.

Figure 4).

Fill the spr4
pump of the

aximum rotating speed (maximum flowsnate for hydraulic driven pump), as indicated b
manufacturer;

e delivery pressure set to (5 (1)"% of the maximum pressure indicated by the sp
Cturer.

[est procedure
hp until there is nodiquid output for example by removing return line from the pump 4

btop the pump. If-nieeded, reinstall return line of the pump in the main tank (see key

iyer tank-ta (50+-5)% of its nominal capacity or 2 000l, whichever is less, not usin
sprayer:

Determine t

Repeat the t

y the

fayer

o the
7 of

b the

when

mp without pressure and simultaneously start the pressure recording. Stop the test y

04 &

he time passed to reach the set pressure.

est three times.

7.3.3.2.3 Results

Report the three values of time measured and the mean value for the three tests, in seconds (s) (for
examples, see B.1.2 or B.2.2).

12
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7.3.3.3 Priming capacity from outside filling place below the pump level position

7.3.3.3.1 Test conditions

Install a flow meter between the inlet pipeline and the pump to measure the flow-rate.
The test shall be performed under the following conditions:

— at the maximum rotating speed, as indicated by the sprayer manufacturer;

— without delivering pressure.

7.3.3.3.2 Test procedure
Set the suction line for external suction.
Run the pump until there is no liquid output in the tank.

Conrlect the pump inlet with the filling place using the pipelines indicated-by the sprayer mpanufacturer.
Plac¢ the pump filling at the maximum depth below the pump level pasition indicated by|the sprayer
mantyifacturer.

Starf the pump without pressure and simultaneously start the tinde recording up to when the flow-rate
is stdble during 5 s.

Repédat the test three times.

7.3.3.3.3 Results

Repdrt the three values of time measured and the mean value for the three tests, in secpnds (s) (for
exanpples, see B.1.2 or B.2.2).

8 Testreport

The test report shall include at least the following information:

a) mame and address of thé organization that carried out the tests;
b) areference to this. decument, i.e. ISO 12809:2020;

c) identification of the pump/sprayer tested;

d) date and name of person responsible for test;

e) vyaluesof

+_environmental temperature,

— nature of testing liquid,

— temperature of testing liquid,

— atmospheric pressure;
f) scheme and description of the test bench/sprayer hydraulic circuit;
g) features of the measuring devices used for the test;

h) the testresults in accordance with 7.2.4 to 7.2.9 and/or 7.3.2 to 7.3.3.

© IS0 2020 - All rights reserved 13
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Annex A
(informative)

Examples of test results for stand-alone pumps

A.1 Reciprocating positive displacement pumps

A.1.1 Flo‘lv-rate at the reference suction pressure

See Table A.ll and Figure A.1.
Table A.1 — Flow-rate at the reference suction pressure
Delivery pressure Rotating speed (r/min)
P min. value step 1 step 2 | step 3 max. valpe
(kFg) Flow-rate (1/min)
5 109 122 137 151 165
500 106 120 135 148 163
1000 103 117 131 146 160
1500 101 115 128 142 157
2000 98 111 126 140 153
Y A
170
160 %
150 /
o -
120 ///
110 >
= 4
100 e
==50 ===500 —=—1 000 =« 1 500 ——2 000
90 T T T T -
T 2 3 7 5 X
Key
X  rotating speed, r/min 2 stepl
Y flow-rate, l/min 3 step2
A delivery pressure, kPa 4 step3
1 minimum 5 maximum

Figure A.1 — Flow-rate at the reference suction pressure
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A.1.2 Flow-rate at variable suction pressures

See Figure A.2.
Y )
145

140 /9/46
135
130 /

125 /

120
115 /
110

105

100 T T T T T T
Key
X duction pressure, kPa

Y flow-rate, l/min

Figure A.2 — Flow-rate @t variable suction pressures

A.1.3 Power consumption at reference suction pressure

See Table A.2 and Figure A.3.

Table A.2 =~ Power consumption at reference suction pressure

. Rotating speed (r/min)
Dédlivery pressure
min. value step 1 | step 2 | step 3 max. value

(kPa) Power consumption (kW)

100 0,09 0,11 0,12 0,14 0,14
1000 0,42 0,48 0,53 0,59 0,66
2\000 0,74 0,87 097 1,07 1,20
3000 1,09 1,24 1,40 1,56 1,72
4000 1,43 1,61 1,83 2,03 2,25

© IS0 2020 - All rights reserved 15
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Y A
3
A
2,5
—=100===1 000===2 000=¢3 000*12%/@
2 /
1,5 j,////
T E/‘/P—/A
0,5 — =
0 T T T T R~
1 2 3 4 5 X
Key
X  rotating ppeed, r/min 2 stepl
Y power, kW 3 step2
A delivery pressure, kPa 4 step3
1  minimump 5 maximum

A.1.4 Priming capacity

See Table A.B.

Table A.3"— Priming capacity

Figure A.3 — Power consumption at reference suction pressure

Length of spuction line Value 1 Value 2 Value 3 Mean value
n s s s s
3 55 6,0 59 5,8
5 6,5 6,3 6,7 6,5
7 79 8,0 7,5 7,7
A.1.5 Wear test
Rotating sp¢ed, r/min.
Delivery pressure (kPa).
See Table A.4.
Table A.4 — Wear test
Working time Flow-rate Reduction
h 1/min %
0 121,0 0
500 118,8 1,8
16
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A.2 Centrifugal pumps

A.2.1 Flow-rate at the reference suction pressure

See Table A.5 and Figure A.4.

IS0 12809:2020(E)

Table A.5 — Flow-rate at the reference suction pressure

FoemrsSpeeo;

Rotating speed (r/min)
Flow-rate, |/min Min. value Step 1 | Step 2 | Max. value
Dciivcl y proasurc, de, dl Lllﬂ I Cfcl CIICT Bubliull pP1 €ssygre
0 383 499 632 765
150 386 505 634 785
300 354 477 609 766
450 288 415 556 708
600 188 319 476 635
700 233 370 525
746 414
Y A
900
800
600 \\\ \
400~ \e\ \ o
300 \ \
200 ~
A
100
=1 =2 =3 >4
0 T T T T T T T -
0 100 200 300 400 500 600 700 800X
Key
X ow-rate, I/min 2 stepl
Y elivery pressure, kPa 3 step2
A Fting-speedrwin 4— et
1

minimum

Figure A.4 — Flow-rate at the reference suction pressure

A.2.2 Power consumption at reference suction pressure

See Table A.6 and Figure A.5.
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Table A.6 — Power consumption at reference suction pressure

Rotating speed, r/min
Flow-rate
] min. value step 1 | step 2 max. value
I/min Power consumption, kW
0 1,36 2,03 291 397
150 2,29 3,41 4,80 6,25
300 293 4,15 5,70 7,70
450 3,36 4,84 6,66 8,82
700 4,51 6,85 8,86
746 8,50
Y A
10

—-—1 <=2 =3 =>4

S B, N W S~ U1 OO N O VO

I I I I I I I
0 100 200 300 400 500 600 700 800X

Key

X  flow-ratg, 1/min 2 stepl

Y power, KW 3 step2

A rotating fpeed, r/min 4  maximum
1 minimurp

Figure A.5 — Power consumption at reference suction pressure
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