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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.

The proceglures used to develop this document and those intended for its further maintenanee
described In the ISO/IEC Directives, Part 1. In particular, the different approval criteria needed*for
different types of ISO documents should be noted. This document was drafted in accordance 'with
editorial ryles of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).
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Irrigation equipment — Irrigation sprinklers —

Part 4:
Test methods for durability
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Scope

5 document specifies the conditions and methods for testing the durability of rotating spi
bation.

term sprinkler is used here in a broad generic sense and is meant to cover a wide variety
lassified in ISO 15886-1, which applies to all irrigation sprinkler classifications having
[s and moving parts during operation, as defined by the manufacturer.

any given sprinkler, a wide range of nozzle configurations, operating conditions, and a
prates at least a theoretical need for a correspondingly large number of tests. Testing ag

iracy standards are still being met.

Normative references

following documents are referred to in the text in such a way that some or all of th
Ktitutes requirements of this document. Far,dated references, only the edition cited 3
ated references, the latest edition of the referenced document (including any amendmen

15886-3:2012, Agricultural irrigation” equipment — Sprinklers — Part 3: Characte
ribution and test methods
Terms and definitions

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

and [EC maintain‘terminological databases for use in standardization at the following aqg

ISO Online bhowsing platform: available at https://www.iso.org/obp

IEC Electropedia: available at http://www.electropedia.org/

inklers for

bf products
both static

ljustments
encies and
, provided

Pir content
pplies. For
[s) applies.

rization of

dresses:

pient temperature

temperature of the air surrounding a sprinkler

3.2
are

a of coverage

area within the wetted boundary from a sprinkler operated within the range of effective application
rates specified in the manufacturer’s literature

3.3

clean water
water processed, if necessary, so as to contain suspended particles no larger than 74 microns (200 mesh)
equivalent and to contain no dissolved chemicals known to have short-term effects on sprinklers
materials
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3.4

distribution curve
graphical plot of water application depth as a function of distance from a sprinkler along a specified radius

3.5

distribution uniformity

DU

coefficient using the lowest 25 % of water application depths to characterize the uniformity of field-
measured or simulated water application from a grid of sprinklers

3.6

flow rate

volume of yater passing through a device per unit of time

3.7

full grid collector arrays

collectors Lcated at the intersections of a two-dimensional geometric grid pattern sufficient in nun
to give a d¢sired statistical basis for determining water distribution uniformity (3.5)

3.8

inlet conngction size

nominal piEe size designation for commercial purposes or for manufacturer’s declaration defined

reference

3.9
maximum

Pmax

0 a recognized standard

working pressure

highest watter pressure at the inlet to a sprinkler recommended by the manufacturer to ensure pr

operation

3.10
minimum
Pmin
lowest pre
operation

3.11
nozzle
aperture o

3.12
nozzle pre

working pressure

ssure at the inlet to a sprinkler~recommended by the manufacturer to ensure prd

f a sprinkler through(which the water is discharged

ssure

pressure imeasured tmimediately upstream from a nozzle (3.11) or as inferred by a Pitot

measurem

3.13
nozzle siz

bnt at thé nozzle orifice

23

ber

| by

per

per

ube

numerical

SiZe designation used Ior commercial purposes with no specilic relationship to the ac

dimensions of a nozzle

3.14

part-circle sprinkler
sprinkler with an adjustable feature that enables it to irrigate a sector of a circular area, either with or
without an attachment which enables it to be adjusted to irrigate another sector or the entire circular area

3.15
regulated

sprinkler

tual

sprinkler that maintains a relatively constant flow rate at varying water pressures at the sprinkler inlet

within the

limits specified by the manufacturer
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3.16
radius of throw

distance measured from a centreline of a continuously operating sprinkler to the most remote point at

which the sprinkler deposits water at the minimum effective application rate, measured at
coverage except near the arc extremes for part-circle sprinklers (3.14), also called wetted rad

3.17

rotating sprinkler

water distribution device which, as a result of rotating motion around its axis, distributes w
circular area, part of a circular area or a non-circular area

3.1

statistical uniformity coefficient

ucC

coefficient using standard deviation as a measure of dispersion in statistical theoryto chara
uniformity of field-measured water application from a full grid of sprinklers

31

tes{ pressure

prepsure at the inlet of a sprinkler declared by the manufacturer ascthe’pressure to be us
purjposes

3.2
working pressure
watler pressure recommended by the manufacturer to ensure proper operation of a sprinkle

4

Thd
asi

Installation of sprinklers under test

sprinkler selected for testing shall be representative of general production capabilities
relates to speed of rotation.

Mount the test sprinkler in accordancé\with the manufacturer's installation instructions
opefration in the field including the manuer of installation, tightening torque, maximum/min
reqpired to assemble.

Mount the sprinkler on a riserwith nominal size designation the same as the sprinkler inlet ¢

use of a steel pipe or a rigid plastic riser is recommended to provide the required 1
gngth and facilitate the installation of a standard pressure tap.

5 Measurements

5.1 Accuracy of measurements
Pressure shall be measured with an accuracy of +1,0 %.
Flow rate through the sprinkler shall be measured with an accuracy of +2,0 %.

Temperature shall be measured with an accuracy of 0,5 °C.

© IS0 2019 - All rights reserved
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Time shall be measured with a stop watch.

The accuracy required for other measurements not specifically specified in this document is +3,0 %.

5.2 Pressure measurement

The test pressure shall be measured at the height of the main nozzle. Refer to ISO 15886-3 for pressure
tap construction. There shall be no flow obstructions between the pressure tap and the sprinkler base.

6 Test conditions

Clean watdg

The test pr
5°Cto 359

Chemicals
they do no
the sprink
removed c
sprinkler.

The test sh|

There
the spi

There

The w
facility

For part ci

7 Tests
7.1 Resi

711 Ge

Connect th
leakage oc
in the oper
by mechan

r shall be used for the test and be filtered through a 130 micron (120 mesh) filter.
C.

harm to the sprinkler construction, water passages, nozzle or to the operating propertig
er. If, at the end of the durability test, scale was deposited on the sprinkler parts, it ma}
hemically or mechanically provided that no damage, as mentioned above, will happen to

all be performed in an installation fulfilling the following €onditions.

shall be no effect of atmospheric conditions (rain, wind; solar radiation) on the operatio
inkler.

chall be no algae or other microorganism growth-in the water and on the test sprinkler.

hter flow from the sprinkler shall not affect its operation, e.g. return spray from the
walls on the operating mechanism of the sprinkler.

‘cle sprinklers, see ISO 15886-3:2012; Annex B.

to be performed before durability test
stance to hydrostatic pressure at ambient temperature

neral

curs at the)connection during the test. For nozzles that cannot be plugged, perform the
pting position of the sprinkler. The sprinkler may be prevented from rotating during the
icakkmeans. The connection of the sprinkler to the supply line shall be made accordin

recommen

dations of the manufacturer for field assembly.

e sprinkler.to the test bench and plug the outlet of the nozzles in such a manner that

essure shall not change by more than 5 %. The water temperature during thetest shall be

may be added to the water to prevent the precipitation of scale in the testsprinkler provided

s of
’ be
the

test

no
test
test
b to

Check that no air remains in the system then gradually increase the water pressure beginning with one
quarter of the nominal working pressure in stages of 100 kPa holding the system pressure for 5 s at
each pressure stage.

7.1.2 Metal sprinklers

Raise the water pressure to 2 times the maximum working pressure, Ppax, and maintain that level for
10 min at ambient temperature.

© ISO 2019 - All rights reserved
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7.1.3 Plastic sprinklers

Raise the water pressure to 2,4 times the maximum working pressure, Ppax, and maintain that level for
1 h at ambient temperature.

7.1.4 Requirements

To comply with this document, no defects in the sprinkler body shall appear during the test and no
leakage shall occur through the sprinkler body or its gaskets. Leakage through the sliding bearings of
the rotating sprinklers is permitted.

7.2 Water tightness
The test shall be performed as follows:

Connect the sprinkler with its nozzles to the supply pipeline according tocthe service [conditions
recpmmended by the manufacturer.

Inctease the water pressure from Py to Pmax in steps of 100 kPa and maintain the pressure gt each step
for |l min. Throughout the test, the total leakage of the sprinkler shall bejcollected by suitabl¢ means.

The tightness test shall be performed after 24 h of sprinkler operation at the maximum test pressure.
To gomply with this document:

a) |the total leakage rate shall not exceed 2 % of the sprinkler flow rate at the test pressure
b) |for sprinkler nominal flowrate <250 1/h the leakage rate shall not exceed 5 1/h; and

c) |[there shall be no leakage through the threaded connection to the supply line.
7.3| Flow rate as a function of inlet pressure

7.3{]1 General

The test shall be performed omsassample of five sprinklers of the same model and of the sarhe nominal
flow rate.

7.312 Test method

Test each sprinklér)in pressure increments not greater than 50 kPa, from 0 to 1,2 Pp,x, spich that at
leagt four values(at four different pressures are obtained. Wait at least 3 min after reaching the test
prepsure to measure the flow rate.

For|regulated sprinklers, continue the test by decreasing the pressure from 1,2 P4 to 0 ip the same
incitements used during testing at increasing pressures.

If the actual inlet pressure exceeds the desired inlet pressure by more than 10 kPa during its rise and
fall, return to zero pressure and repeat the test.

7.3.3 Non-regulated sprinklers

Calculate the average flow rate q for each pressure level, in litres per hour, by measuring the flow rate
of the sprinkler at increasing pressures.

Plot the curve of g as a function of the inlet pressure. The curve shall conform to the manufacturer’s
published curve within an allowable deviation of not more than +7 %.

© IS0 2019 - All rights reserved 5
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7.3.4 Regulated sprinklers

Calculate the average flow rate q for each inlet pressure, in litres per hour, by measuring the flow rates
of the sprinklers at increasing and decreasing pressure (the average of eight flow rate measurements).

Plot the curve of g as a function of inlet pressure. The curve shall not deviate from the nominal flow
rate by more than +7 %.

7.4 Trajectory height

The test shj

Key
1
a
h

sprinkl
trajectd
trajectd

The traject
of 5 %.

7.5 Rad

7.5.1 Per
Perform th
Operate th

Measure th
sprinkler d

all be performed according to ISO 15886-3:2012, 7.2, with reference to Figure 1.

p

1

br nozzle
ry angle
ry height

Figure 1 — Trajectory height

us of throw and water-distribution curve

form the test as specified in ISO 15886-3. Test 3 similar sprinklers.
e test along onle radius at no wind conditions.
e sprinkler for 1 h maintaining the test pressure at the inlet to the sprinkler.

e quantity of water collected in each of the collectors to the most remote point at which
eposited water at one of the following minimum rates:

ory height shall conform to the manufacturer’s declared height within an allowable deviat

a) 0,26 mm/h, for a sprinkler whose flow rate exceeds 120 1/h;

b) 0,13 mm/h, for a sprinkler whose flow rate is equal to or less than 120 1/h.

Measure the distance to the collector corresponding to condition a) or b).

Repeat the

test and calculate ry, the average of the two distances measured in the two tests.

7.5.2 Radius of throw

—

on

the

The radius of throw of the sprinkler is the average of four measurements of r, made when the sprinkler
base is rotated a quarter revolution about its axis for each measurement, or by placing the collectors
along four radii perpendicular to each other.

© ISO 2019 - All rights reserved
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A single radius may be used when testing indoor under no wind conditions.

The radius of throw shall conform to the values supplied by the manufacturer within a permissible
deviation of +10 %.

7.5.3 Distribution curve
Calculate the water application rate, h (mm/h), using Formula (1):

V 1
h—jX: (1)

whére

V  is the volume, in litres, collected in each collector;
A isthe area, in square metres, of the collector opening;
t isthe test duration, in hours.

Plot the water distribution curve for all collectors measured as a function of the distance of the collector
to the sprinkler along the radius. Calculate and plot the average water distribution curve (se¢ Figure 2).

Y

40

30

20

10

X distance of eachcollector from the sprinkler (m)
Y water application rate (mm/h)

__ 1 radius\ir)

_ | radius 2 (rp)

_ |, average (a)

Figure 2 — Water distribution curve

The sprinklers shall meet the following requirements.

a) No point on the distribution curve of the tested sprinklers shall deviate by more than 0,25 mm/h
or +15 % from the corresponding point on the average distribution curve.

b) No point on the average distribution curve shall deviate by more than +0,25 mm/h or +15 % from
the corresponding point on the distribution curve supplied by the manufacturer.

© IS0 2019 - All rights reserved 7
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7.6 Uniformity of rotation (for rotating sprinklers intended to rotate in a uniform
manner)

This test applies to sprinklers with a flow rate greater than 300 1/h and rotation speed lower than one
revolution per 8 s.

While mounted on a vertical riser, operate the sprinkler at its nominal test pressure and measure the
time required for each quarter revolution separately. Repeat the measurement five times.

Compute the average time required for a quarter revolution and the greatest deviations, expressed as
a percentage, from the average.

To comply with this document, the extreme deviations from the average shall not exceed +10 %:

8 Operating time of durability test

8.1 Operpte the sprinklers for 2 000 h at the test pressure. A sprinkler that the manufacturer declares
has a maximum lifetime that is less than 2 000 h shall be operated at the maximum lifetime declared by
the manufdcturer.

8.2 Operpte the sprinklers for 5 days a week, 24 h per day, stop the gperation for two days and then
continue this alternating sequence until conclusion of the operating tithe‘according to 8.1.

8.3 For dach day of operation, the following shall be recorded:.0perating pressure, water temperafure
and any irregularities.

9 Examination of sprinkler after durabilitytest

9.1 General

The follow|ng tests shall be performed after completion of the durability test:

9.2 Construction of sprinkler and its parts

Visually examine the sprinkler, including water passages, moving parts, seals and springs, for any wjear,
comparing| it with a new spfinkler. For sprinklers intended to be disassembled (nozzles, operafing
mechaniSHE, disassemble the sprinkler prior to the visual examination.

—

Record anly changes_such as cracks, changes in water passages, abraded areas, changes in |the
constructi¢n, changes'in the colours of plastic parts, scale sedimentation and other defects.

9.3 Resistance to hydrostatic pressure at ambient temperature

9.3.1 Repeat the test as described in 7.1.

9.3.2 The sprinklers shall meet the requirements in 7.1. However, the leakage through the sliding
bearing shall not exceed 4 % of the sprinkler flow rate at the nominal pressure.

9.4 Flow rate as a function of inlet pressure
9.4.1 Repeat the test described in 7.3.

9.4.2 The curve g shall not deviate more than +10 % from the curve provided by the manufacturer for
nonregulated sprinklers.

8 © IS0 2019 - All rights reserved
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