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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-go

ernmental,_in liaison with 1SQ_also take part in the work ISQO collaborates closely wit
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Electrotechnical Commission (IEC) on all matters of electrotechnical standardization.
Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part'2.
5k of technical committees is to prepare International Standards. Draft International Stan
the technical committees are circulated to the member bodies for voting. Publication 2

Standard requires approval by at least 75 % of the member bodies casting-a vote.

rawn to the possibility that some of the elements of this document may be the subject of
pall not be held responsible for identifying any or all such patent rights.

as prepared by Technical Committee ISO/TC 23, Tractors)and machinery for agriculturg
committee SC 18, Irrigation and drainage equipment and systems.
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Agricultural irrigation equipment — Water-driven chemical
injector pumps

1

This

water-driven chemical injector pumps (hereinafter, water-driven injector pumps). These, water-d

pum

solutions of fertilizers and other soluble agricultural chemicals such as acids and pesticides.

This

temppratures of up to 50 °C and with the types and concentrations of chemicals routinely applied

It do

injec

2

The

refergnces, only the edition cited applies. For-undated references, the latest edition of th
docupent (including any amendments) applies.

ISO
and

ISO

ISO

3

For the purposes of this document, the following terms and definitions apply.

31

water-driven chemical injector pump

$cope
International Standard specifies the construction, operational requirements and] test

ps are used to inject chemicals into irrigation systems. The chemicals include liquid f
International Standard is applicable to water-driven injector pumps~intended to oper:

TS not cover the function of backflow prevention devices, nor is.it applicable to water-drive
ing chemicals into an irrigation system operating on the basis of‘the Venturi principle.

Normative references

following referenced documents are indispensable for the application of this documen

-1, Pipe threads where pressure-tightjoints are made on the threads — Part 1: Dimension
designation

1005-1, Metallic flanges — Part 1: Steel flanges 1)

005-2, Metallic flangeS >~ Part 2: Cast iron flanges

Terms and.definitions

methods for
riven injector
priilizers and

hte at water
n irrigation.

h devices for

t. For dated
b referenced

s, tolerances

hydraulic pump intended to inject chemicals into an irrigation system, operated exclusively by the energy of
irrigation water driving a hydraulic device such as a piston or turbine

3.2

nominal size
conventional numerical designation used to define the size of an in-line water-driven injector pump

NOTE

connecting devices.

1) Under revision.

© 1SO 2008 — All rights reserved
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3.3

minimum working pressure

Prmin

lowest pressure declared by the manufacturer at the inlet of a water-driven injector pump at which the

water-driven

3.4

injector pump functions properly

maximum working pressure

Pmax

highest pressure declared by the manufacturer at the inlet of a water-driven injector pump at which the

water-driven

injector pump functions properly

3.5
range of wo
pressure ran

3.6
drive water

rking pressures
pe between the minimum working pressure and the maximum working pressure

irrigation water used to operate an on-line water-driven injector pump

3.7
drive water
rate of flow o

3.8

drive water

ratio of one

volume of ch

3.9

drive water
range of flo
operating the

3.10

flow rate
f drive water used to operate an on-line water-driven injector, pump

ratio
Lnit volume of injected chemicals to the volume of{drive water required to inject the sam
emical solution

flow range

pump

irrigation water flow rate

rate of flow o

3.1
injection ra
rate of flow
pump

3.12
chemical

f irrigation water through the irrigation pipeline serviced by the water-driven injector pump

, pumping rate
f chemical selution injected into an irrigation system during operation of a water-driven in

liquid fertiliz

b unit

v between minimum and maximum flows stated by the manufacturer to be appropriafe for

ector

prs”and solutions of fertilizers and other soluble agricultural chemicals such as acids

and

pesticides used in agriculture in liquid, solution or water soluble form, normally applied through, or otherwise

injected into,

3.13
chemical so

irrigation systems

lution

water in which one or several types of chemicals have been dissolved or diluted

3.14

irrigation system water flow rate
sum of the irrigation water flow rate and the injection rate

© 1SO 2008 — All rights reserved
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mixing ratio
ratio of the injection rate to the total irrigation system flow rate

3.16

stroke volume
pulse volume
volume of chemical solution injected into an irrigation system in one water-driven injector pump cycle

3.17
proportional water-driven chemical injector pump

3.18

in-line water-driven injector pump

wate
See |
3.19
on-li
wate

See |

3.20

-driven injector pump installed in the main irrigation system piping or in bypass piping
Figure 1.

ne water-driven injector pump

-driven injector pump installed off the main irrigation system pipifng and featuring four ports

Figure 2.

chenical storage tank

contd

3.21

iner for storing chemicals and supplying them te'a water-driven injector pump

main:um suction head

maxi
the c

4

4.1

411

al distance between the centreline-of-the outlet of the water-driven injector pump and the Iq
nemical in the storage tank

Classification

Classification according to installation type

In-line watet-driven injector pump (Figure 1)
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1
2
3

NOTE 1
NOTE 2

injector p
inlet for in
outlet for

TH
TH

4111
41.1.2

41.2 On-

P
®
<

injector p
inlet for d
inlet for ¢
irrigation
irrigation
valve

outlet for
outlet for

O~NO OB~ WN -~

NOTE1 TH

NOTE2 Th
for the chemig

2008(E)

— 1 — -

2—1 1 [—3 T IJTM l
‘ 2 —> 33—
1y 5

ln-=line full flow

N

inlet for chemicals
valve

Lmp
rigation water
irrigation water with injected chemicals

o

e arrows denote the flow direction.

e injection of a chemical occurs inside the water-driven injector pump.

Figure 1 — In-line water-driven injector pump

Full flow installation
Bypass flow installation

he water-driven injector pump (Figure 2)

— — 8
1
Lmp 7
rive water ZT T
hemicals 33— |_|
flow
water with injected chemicals 4 —> |><| 5——
chemicals /
drive water 6

e arrows_denote the flow direction.

e injection of a chemical into the irrigation water occurs outside the water-driven injector pump. The
al_issintended to be connected to the main irrigation system piping. The drive water from the drive

outlet cannot hereturned to the main irrigation system piping.

outlet
water

NOTE 3
system (see F

4.2 Class
421 Prop

4211

igure 1).

Figure 2 — On-line water-driven injector pump

ification according to mixing ratio

ortional water-driven injector pump

Fixed mixing ratio

The drive water can be ejected from the water-driven injector pump as shown or returned to the irrigation
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4.21.2 Adjustable mixing ratio
4.2.2 Non-proportional water-driven injector pump
EXAMPLE An injection rate of 1 I/h into an irrigation water flow rate of 199 I/h gives an irrigation system water flow

rate of 200 I/h, and a mixing ratio of 1:200.

5 Marking

The water-driven injector pump shall bear a clear, legible and durable marking giving the following information:

e)

ame of manufacturer or manufacturer's trade mark;

ominal size;

aximum working pressure (pax);

odel number identical with that given in the manufacturer's catalogue;

ear of production or a mark identifying the production series;

f) Irrows indicating the direction of flow of water and chemicals.into and out of the water-d

6

6.1

The
the c
press

The
pass

It sha
by th
acce

For g
out 0
threa

pumpy.

ump.

Technical characteristics

General

vater-driven injector pump shall employ means, such as a vacuum breaker valve, to preven
hemical storage tank to the irrigation system through the water-driven injector pump in the ¢
ure in the water-driven injector pump:falls below the pressure in the chemical storage tank.

water-driven injector pump shall‘employ means, such as a check valve, to prevent irr
ng through the water-driven injector pump from entering the chemical storage tank.

Il be possible to disassemble and clean those parts of the water-driven injector pump subje

Fiven injector

t emptying of
vent that the

gation water

Ct to clogging

b chemicals or by débris in the irrigation water. These parts may be fitted with a suitable filfration device

Esible for the purpoese of cleaning.

n-line water-driven injector pumps (4.1.2), in which there is water loss due to the ejection ¢
f the pumD)) the outlet through which the drive water is ejected shall be fitted with suitable n
d or a‘connector, to enable connection of a pipe for draining the outflow of drive water a

f drive water
heans, e.g. a
vay from the

NOTE—For backffow prevention, Teferto the specific requirements of eactvcourmtry.

6.2

Materials

Plastic parts of a water-driven injector pump that are exposed to ultra-violet (UV) radiation under normal field
operating conditions shall include additives to improve their resistance to UV radiation.

Plastic parts that enclose waterways shall be opaque or shall be provided with an opaque cover designed to
block all light from reaching clear waterway enclosures.

Plastic pipes conveying chemicals may be transparent and may be exposed to light.

©I1SO

2008 — Al rights reserved
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All parts of a water-driven injector pump shall be resistant to, or protected from, those chemicals in
concentrations approved or recommended for injection into irrigation systems, except as indicated in the
manufacturer’s literature.

6.3 Connection of a water-driven injector pump to an irrigation system

A water-driven injector pump shall be connected to an irrigation system by one of the following means:

adapter is supplied with each threaded connection;

a)

b) cast-irorn
flanges
distribut

C) compres

7

7.1 Gene

Unless other
Ensure that

are filtered W
less than a
correspondin

Ensure that

Mechahnical and function tests

flanges in accordance with ISO 7005-2 or steel flanges in accordance with ISO 7005-1
made of other materials required to comply with the assembly dimensions (diameter-G
ng circle, number of holes) specified in ISO 7005-2;

sion, grooved-end or other special fittings.

al

wise specified, perform all tests using water instead of a chemical solution as the injection |
both irrigation and injection water are at a temperature between 15 °C and 35 °C and thaf

mass fraction of 0,002 % (20 ppm)2) of contanfinant particles of 120 ym or bigge
g to the maximum limit specified by the manufacturer in product literature.

heasuring instruments used during the tests are accurate to within £ 2 % of the actual value.

Ensure that
its contents,

Markings on fthe side are helpful.

7.2 Test 9f resistance to pressure

With the watgr-driven injector pump not operating, apply a pressure equal to 1,6 times the maximum wq
pressure (play) to all parts of thetwater-driven injector pump that would come under pressure during n

operation. H

The water-d
damage and

7.3 Test ¢

e chemical storage tank used for the tést is equipped for measurement of volumetric chang
r is fitted with a sight tube (manometer), or is translucent so that water levels can be monif

Id this pressure-far’5 min.

iven injectér~pump and all its parts shall withstand this test pressure without sustaining
without the)appearance of any permanent deformation.

fwatertightness of check valves

threads in accordance with ISO 7-1, except that other threads shall be allowed, provided that a suitable

with
f the

quid.
they

ith a 120 um filter element or a filter with equivalent filtration capacity or test with water containing

r, or

esin
ored.

rking
brmal

any

7.31

Seal the water inlet of the water-driven injector pump and leave the chemical inlet orifice of the

water-driven injector pump open to the atmosphere. Apply a series of pressures to the outlet of the

water-driven

injector pump equal to 25 %, 50 %, 75 % and 100 % of p,,.. Apply each pressure for 20 s.

There shall be no backflow leakage through the chemical pathway of the water-driven injector pump.

2) Parts per

million (ppm) is a unit deprecated by the S| system.

© 1SO 2008 — All rights re
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For water-driven injector pumps with an integral check valve intended to prevent the flow of water in
the opposite direction to the intended direction of flow, repeat the test according to 7.3.1 with the inlet of the
water-driven injector pump open to the atmosphere.

There shall be no backflow leakage through the water inlet of the water-driven injector pump.

7.4

7.41

Test of range of working pressure

Install the water-driven injector pump in the test bench according to the manufacturer's instructions so
that the top level of the water in the chemical storage tank is 0,5 m lower than the centreline of the outlet of
the water-driven injector pump.

Apply
for 1
manu
mid-n

The v

7.4.2
inject

a pressure equal to the minimum working pressure (pmin) at the inlet of the water-driven-i
min. Ensure that the water flow rate is at the mid-range ‘of irrigation water flow rates) dec
facturer and, for an on-line water-driven injector pump, ensure that the drive waterflow

Aange of the drive water flow rates declared by the manufacturer.

vater-driven injector pump shall inject chemicals as required for normal operation.

Repeat the test according to 7.4.1: once with the pressure at the/inlet of an in-line
or pump or at the outlet of an on-line water-driven injector pumprequal to p,,,., and o

hjector pump
lared by the
ate is at the

water-driven
hce with the

presqure at the inlet of an in-line water-driven injector pump or at theloutlet of an on-line water-driven injector
pump equal to the mid-point of the working pressure range.

The Wwater-driven injector pump shall inject chemicals as requiréd for normal operation in the field

7.5 | Test of resistance to draining

7.5.1 Install the water-driven injector pump in the\test bench according to the manufacturer's instructions so
that the upper level of the water in the chemical-storage tank is 0,5 m lower than the centreline of the outlet of

the w

Ensu
throu

Oper
pumy

Ensu
by th
mid-n

Discq

ater-driven injector pump.

re that the chemical storage tank i$ situated so the water surface level can be observed and
phout the test.

bte the water-driven injegtor/pump for 2 min with the pressure at the inlet of the water-d
equal to the mid-point-ofthe working pressure range.

re that the water flow-rate is equal to the flow rate at the mid-range of irrigation water flow
e manufacturerzand, for an on-line water-driven injector pump, ensure that the drive water
Aange of the dfive’water flow rates declared by the manufacturer.

ntinue_ the.operation of the water-driven injector pump. Immediately afterwards, apply a vac

or measured

riven injector

tes declared

r
ﬁow rate is at

Llum equal to

10 kRa lowerthan the atmospheric pressure at the outlet of the water-driven injector pump.
Appl this vacuum for 1 min and dllring this pprind abserve the level of the water in the chemical storage
tank.

The level of the water in the chemical storage tank shall not vary during the time interval from the shut-off of
the water-driven injector pump until the conclusion of the test.

7.5.2

For water-driven injector pumps intended to operate with the level of the chemical solution in the

chemical storage tank higher than the centreline of the outlet of the water-driven injector pump, repeat the test
according to 7.5.1 with the water-driven injector pump installed according to the manufacturer's instructions
and the level of the water in the chemical storage tank at the maximum level above the centreline of the
water-driven injector pump as declared by the manufacturer.

The level of the water in the chemical storage tank shall not vary during the time interval from the shut-off of
the water-driven injector pump until the conclusion of the test.

© 1SO 2008 — All rights reserved
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7.6 Test of injection rate as a function of inlet pressure

Install the water-driven injector pump according to 7.4.1. For a proportional water-driven injector pump with
adjustable mixing ratio (4.2.1.2), adjust the mixing ratio to the mid-point of the adjustable range declared by
the manufacturer.

Set the drive water flow rate to the mid-range of flow rates declared by the manufacturer and maintain this
flow rate throughout the test.

Apply five different pressures at the inlet of the water-driven injector pump at approximately equal intervals to
cover the range of working pressures, including p,i, and pay-

At each test
water-driven

The injection
+10 %.

7.7 Drive

For a water-g
during perfor

Calculate thg

point, operate the water-driven injector pump for 2 min and measure the injection rateq
injector pump volumetrically.

rate at any inlet pressure shall not deviate from that declared by the manufactuterby morg

water ratio test

riven injector pump in which the drive water is ejected (4.1.2), measure the volume of drive
mance of the test according to 7.6.

drive water ratio.

The drive water ratio shall comply with the ratio declared by the manufacturer within an allowable deviat

+ 10%.

7.8 Test ¢

7.8.1 Instd

7.8.2 For
according to|
injection rate

f injection rate for proportional water-driven injector pump
Il the proportional water-driven injector.pump in accordance with 7.4.1 and as shown in Figu
A proportional water-driven injector pump with fixed mixing ratio (4.2.1.1), perform the

7.8.4 at the fixed mixing ratio for the proportional water-driven injector pump. Preser
in tabular or graphical formatias'a function of the drive water flow rate.

f the

than

vater

on of

e 1.

test
t the

In no case shall the measured mixing ratio deviate from the fixed mixing ratio declared by the manufactu
more than + [10%.

er by

7.8.3 For & proportional water-driven injector pump with adjustable mixing ratio (4.2.1.2), perform th¢ test

according to[7.8.4 for

a) the minimum mixing ratio declared by the manufacturer,
b) the max{mum*mixing ratio declared by the manufacturer, and
c) the mid-point of these mixing ratios.

7.8.4 Operate the in-line water-driven injector pump at the upper and the lower limits of the range of
irrigation water flow rates, as specified by the manufacturer, and at four or more other irrigation water flow
rates within this range. Select a test pressure near the mid-point of the range of working pressure. For each
irrigation water flow rate measure the injection rate and calculate the actual mixing ratio achieved by the
water-driven injector pump.

Operate the on-line water-driven injector pump at the upper and lower limits of the range of drive water flow
rates, as specified by the manufacturer, and at four or more other drive water flow rates within this range,
ensuring that the irrigation water flow rate is at the mid-point of the range of the irrigation water flow rate
declared by the manufacturer. Select a test pressure near the mid-point of the range of working pressure. For

© 1SO 2008 — All rights reserved
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each irrigation water flow rate, measure the injection rate and calculate the actual mixing ratio achieved by the
water-driven injector pump.

7.9

Test of head loss for in-line water-driven injector pump

With the water-driven injector pump installed in the test bench according to 7.4.1, measure the head loss
through the water-driven injector pump at the mid-range of working pressure. Measure the head loss for five
different irrigation water flow rates equally spaced within the range of irrigation water flow rates declared by
the manufacturer.

The head loss for any irrigation flow rate shall not exceed the head loss declared by the manufacturer by more

than

8 1|

8.1
so th
wate

Ensu
filtere
limit 4
Ensu
and,
wate
Oper|
50 h
Perfq
Ensu

— 1

—

AO-

— |

1) for in-line waterdriven injector pumps, the irrigation water flow rate at the mid-range

10 Y.

Durability

Connect the water-driven injector pump to the test bench according to the manufacturer's
bt the water surface in the chemical storage tank is about 0,5 m lower than,the centre line o

specified by the manufacturer in product literature.

for an on-line water-driven injector pump, ensure thatthe drive water flow rate is mid-rangé
flow rates declared by the manufacturer.

of non-operation. The total operation time-and non-operation time for all four periods sha
rm the test after the last operation period.

Fe that the following operating conditions are satisfied.
[he operating pressure shall be:at the mid-range of working pressure declared by the manufa

Drive water flow rate:

water flow rates shall be that declared by the manufacturer;

) for on-line water-driven injector pumps, the drive water flow rate shall be at the mid-ra
water.flow rates declared by the manufacturer.

[

For..water-driven injector pumps with an adjustable injection rate, the injection rate shT

instructions
the outlet of

-driven injector pump. Perform all tests using water instead of a chemical solution as the injgction fluid.

Fe that both irrigation and injection water are at a temperature between 5 °C and 50 °C and|that they are
d with a 120 pm filter element, or a filter with an equivalent capacity or a capacity equal to the maximum

re that the water flow rate is at the mid-range of irrigatiohwater flow rates declared by the janufacturer

of the drive

hte the water-driven injector pump for four periods of 250 h each, followed by intervals of gdpproximately

be 1 150 h.

cturer.

of irrigation

nge of drive

Il be at the

8.2  After operating the water-driven injector pump for 1 150 h in total according to 8.1, repeat the following

tests:

— resistance to pressure (see 7.2);

— watertightness of check valves (see 7.3);

— range of working pressure (see 7.4) with the inlet pressure at the mid-range of working pressures;

— injection rate as a function of pressure at the inlet of a water-driven injector pump (see 7.6); the injection
rate shall not deviate from the injection rate declared by the manufacturer by more than + 15 %;

©I1SO
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— drive water ratio (see 7.7); the drive water ratio shall not deviate from the drive water ratio declared by the
manufacturer by more than + 20 %;

— injection rate for proportional water-driven injector pump (see 7.8).

Perform the tests with the mixing ratio set at the mid-range of mixing ratios declared by the manufacturer and
with the drive water flow rate set at mid-range of the drive water flow rates declared by the manufacturer. The
mixing ratio shall not vary from that declared by the manufacturer by more than + 15 %.

9 Information to be supplied by the manufacturer

The manufag
information s

a) General
1) catg
2) type
3) gen
4) ope
5) list
repl
6) type
7) hea
8)

turer shall provide the following information for the water-driven injector pump in the catalog
heets. The date of publication shall be noted on all published information.

information

logue number;

and size of connections to the irrigation system;
eral dimensions and weight;

Fating principle;

pf spare parts and a drawing showing a cross-sectionr exploded view and the parts that ¢
pced;

and size of flow regulator, if an integral part;

1 loss;

for on-line water-driven injector pumps; the volume of drive water discharged.

b) Operating instructions

ue or

hn be

ating

instgllation instructions;

calibration instructions,

maiptenance and storage instructions;

performance table showing the injection rates resulting from operation of the range of ope
parameters,

predision of the injection rate as a function of pressure at the inlet of the water-driven injector pu

instructions for filtration of the chemicals and of the irrigation water;

stro

ke volume of piston-type water-driven injector pumps with adjustable mixing ratio (4.2.1.2);

drive water ratio;

drive water flow range;

10) maximum suction head;

11) range of mixing ratios and method of setting mixing ratio (manual, hydraulic or electronic);

10
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