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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 proce@lures used to develop this document and those intended for its further maintenance
described In the ISO/IEC Directives, Part 1. In particular, the different approval criteria needed forj
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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Agricultural irrigation equipment — Sprinklers —

Part 3:
Characterization of distribution and test methods

1
Thi

Scope

5 document specifies the conditions and methods used for testing and characterizing

disfribution patterns of irrigation sprinklers.

Theterm sprinkler is used in this document in a broad generic sense and is meaintto cover aw
of products. The specific performance measurements addressed include distfibution uniformn

rad
for

us, and water jet trajectory height. This document applies to all irrigation sprinkler cla

defined by the manufacturer.

Thi
org
ind
For
gen

5 document deals both with indoor and outdoor tests and with radial and full grid
hnized so as to deal with conditions common to all tests first and then with condition
or testing only and finally with conditions unique to outdoor testing only.

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

manufacturers can use interpolation techniques.to reduce the number of actual test run

acc

Thi
use

Thi

iracy standards are still being met.

5 document does not address the specific performance testing required for sprinklers if
in frost protection.

and| the related questions of soil.compaction, spray drift, evaporative losses, etc., all of w}

con
Thi
in a

Thi

siderations in the design ef'sprinkler irrigation systems.

5 document is used fer,evaluating irrigation coverage of sprinklers that are identical an
fixed repeating geometric pattern. This document does not apply to moving systems.

5 document applies to part-circle sprinklers provided that the testing agency can satisf}

of potential anomalies in performance parameters.

NOTE Annex A addresses the procedures for the characterization of sprinkler pattern uniform

add

2

Fessestesting part-circle sprinklers.

the water

ide variety
ity, wetted
bsifications

which those three performance measurements are required to~verify the design objjectives as

tests. It is
unique to

justments
encies and
s provided

itended for

5 document does not address ‘the topic of drop spectrum measurement and charagcterization

ich can be

 arranged

' questions

ty. Annex B

Normative references

There are no normative references in this document.

3

For

Terms and definitions

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

ISO and IEC maintain terminological databases for use in standardization at the following addresses:

©IS

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

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

02021 - All rights reserved
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3.1

ambient temperature
temperature of the air surrounding a sprinkler

3.2

area of coverage
area within the wetted boundary from the sprinkler operated within the range of effective application
rates (3.9) specified in the manufacturer’s literature

3.3

Christiansen's uniformity coefficient

ucCcC
coefficient
simulated

3.4

clean wate
water prog
equivalent
materials

3.5
collector
receptacle

3.6
critical dr|
experience

3.7

densogram

areal map
coverage (3

3.8
distributi
DU
coefficient
measured

3.9
effective a
application

and 0,13 mm/h for§prinklers with flow rates equal to or less than 120 1/h

3.10
effective 1

using deviations from the mean to characterize the uniformity of field-meastired
vater application from a grid of sprinklers

I
essed, if necessary, so as to contain suspended particles no larger thany74 pm (200-my
and to contain no dissolved chemicals known to have short-term. effects on sprink

into which water is deposited during a water distributiomtest

y area
-based definition of the dry area size that defines.uniformity of coverage objectives

utilizing the density of dots representing water application depth at locations in the are¢
.2) of a sprinkler or a grid of sprinklers

bn uniformity

br simulated water application from a grid of sprinklers

pplication rate
rate equaktd-or exceeding 0,26 mm/h for sprinklers with flow rates (3.11) exceeding 12(

adius of throw

or

esh
lers

using the lowest 25 %/(of water application depths to characterize the uniformity of field-

[

/h

radius at which 95 % of the reconstituted volume of water discharged by a SPrinkier, INterpoia

between points of measurement, is applied

3.11
flow rate

volume of water flowing through a device per unit time

3.12

full grid collector array
collectors (3.5) located at the intersections of a two-dimensional geometric grid pattern sufficient in

number to

give a desired statistical basis for determining water distribution uniformity (3.8)

ted
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3.13

inlet connection size

numerical designation used to characterize the sprinkler which is identical to the size of the connection
to the irrigation pipe

3.14

irrigation lateral

branch supply line in an irrigation system on which distribution devices are mounted directly or by
means of fittings, risers, or tubes

3.15
nozzle
aperture of a sprinkler through which water is discharged

3.1

parjt-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 sectoror the entire circular area

3.1Y
pop-up sprinkler
sprinkler designed for installation so that the sprinkler nozzle autgmatically raises from below ground
wheén the system is pressurized and automatically lowers to its original position when th¢ system is
essurized

collgctors (3.5)located only on a radial-axis projected from the centreline of a sprinkler sphfficient in

which the sprinkler deposits water at the minimum effective application rate (3.9), measured at any arc

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

3.23

scheduling coefficient

SC

coefficient used to characterize the water application uniformity of sprinklers employing an analysis of
full-grid test data based on a definition of critical dry area (3.6)

3.24

sprinkler spacing

conventional designation including the distance between the sprinklers along an irrigation lateral
(3.14) and the distance between consecutive irrigation laterals

© IS0 2021 - All rights reserved 3
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3.25
statistical
UCS

uniformity coefficient

coefficient using standard deviation as a measure of dispersion in statistical theory to characterize the
uniformity of field-measured water application from a full grid of sprinklers

3.26

test pressure

pressure at the inlet of a sprinkler declared by the manufacturer as the pressure to be used for test
purposes

3.27

maximum| trajectory height

maximum height above a sprinkler of the trajectory of the water stream discharged from thé)sprinkler
nozzle opefating under the nominal test pressure (3.27)

3.28

water application rate

mean depth of water applied per unit time

3.29

distributipn curve

graphical pllot of water application depth as a function of distance from aSprinkler along a specified raglius
3.30

wind speeld

speed of the wind at a test site averaged over the time required for a sprinkler distribution uniformity
(3.8) test

3.31

working pressure

water presgure recommended by the manufacturerto ensure proper operation of a sprinkler

4 Collectors

4.1 Collector design

All collectdrs used for any one test shall be identical. They shall be designed to minimize water splaghes
in or out and distortions of the-catchment volume as may be caused by wind currents.

The height] of a collecton shall be at least twice the maximum depth of the water collected during|the
test, but nqt less than$50 mm.

The collectors shall'have a circular opening with sharp edges free from deformities. The diameter shall

be between 1/2 to 1 times the height, but not less than 85 mm.

Alternative = [
those described above.

The catchment from a collector shall be quantified from a direct reading of mass, depth, or a volumetric
determination provided that the required accuracy standard is met.

4.2 Collector orientation

The openings of all collectors shall be in a common horizontal plane with a slope not exceeding 2 % in
any direction. The difference in height between any two adjacent collectors shall not exceed 20 mm.

For indoor testing, collector height is not critical. For outdoor testing, the collector height shall be
sufficient to ensure that vegetation does not interfere with jet access to the collectors.

© ISO 2021 - All rights reserved


https://standardsiso.com/api/?name=15a673eb2dad217240c7267e2b9155f0

5

ISO 15886-3:2021(E)

Installation of sprinklers under test

The sprinkler selected for testing shall be representative of general production capabilities particularly
asrelates to the speed of rotation. New sprinklers shall be operated before the test for a period sufficient
to demonstrate that the time per revolution has stabilized to +5 %.

Mount the sprinkler on a riser with the same nominal size designation as the sprinkler inlet connection
size. Ensure that the riser is fixed rigidly vertically, and that it does not vibrate sufficiently to cause a
visual effect on the sprinkler operation, bend or deviate from the vertical during the test. The maximum

allo

wable deviation from the vertical during the test shall not exceed 2°.

As
inst

Thd
spr
coif

For

applies:

If th
van|

For
by

feel pipe riser is recommended to provide the required mechanical strength and fa
allation of a standard pressure tap.

sprinkler nozzle height above the collectors should simulate the conditions. itnder
nkler is normally used. For example, with the turf sprinklers the top of thesprinkler b
icide with the top of the collectors.

agricultural sprinklers used under a variety of field conditions, the folowing height r¢

The height of the top of the sprinkler riser above the openings ofthe collectors shall be a
the manufacturer's specifications.

If the manufacturer does not provide specification, the felevant data shall be selected fr
with a tolerance of £0,05 m.

Table 1 — Sprinkler height

Sprinkler flow rate Top of the sprinkler riser height above the
(/h) collector
(m)
Pop-up 0
(in a non-pressurized state)
0 to 300 0,3
301 o #500 0,5
1501to 2 500 1,0
>2 500 1,5

e manufactunerspecifies any special test-related conditions, for example, testing with stj
es, they shallbe used if such items are provided as standard equipment with the sprinklg

a sprifikler that is not riser-mounted as described in above, the test mounting shall be 3
he mdnufacturer.

Cilitate the

which the
pdy should

quirement

ccording to

bm Table 1,

aightening
BT,

s specified

For

Single fegdistribution patterns, a shetter ay be used arournd the Sprinkier to contat

provided the following conditions are met:

jet action

The shelter is large enough and so constructed as to trap the water jets and not let them interfere

with the sprinkler’s operation or contribute to the collector catchment.

The shelter is designed to allow air circulation to develop around the jets.

The shelter provides a minimum sector for unrestricted jet operation of 45° centred on the collector

radius. If the testing agency uses an angle less than 45°, it shall demonstrate that the i
the results is not compromised. Special attention shall be put to sector size, to avoid inte
projections (spoon spit) generated by the impact arm.

The shelter is designed so that no jet deflection or splash is directed into the collectors.

© IS0 2021 - All rights reserved
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6 Measurements

6.1 Accuracy of measurements

The accuracy required for all measurements not specifically addressed in this document is +3 %.
Water depths within collectors shall be measured with an accuracy of +3 %.

Pressure shall be measured with an accuracy of +1 %.

Flow rate through the sprinkler shall be measured with an accuracy of +2 %.

Time shallbe measured with stop watches accurate to +0,1 s.

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

6.2 Pregsure measurement

The test pressure shall be measured at the height of the main nozzle. The pressure tap construction
details arel shown in Figure 1. There shall be no flow obstructions betweensthe pressure tap and|the
sprinkler hase. The bore of the pipe containing the pressure tap shall be clean'ahd smooth. The presqure
tap shall b¢ located at the medium point of the riser pipe.

For pop-uf sprinklers the pressure shall be measured in the main pipé at a distance of 3D (main pjpe)
to the spripkler base.

6 © IS0 2021 - All rights reserved
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|
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|
\
i

210D +0,2D

r .
oLl
1

a) Thick wall

b)Y Thin wall
Key]
1 |pressureigduge
2 |pressure tap
D |riserpipe nominal diameter/ main pipe nominal diameter for pop-up sprinklers
L TiSerpipe length

Figure 1 — Pressure tap location and construction details

Figure 1 a),1= 2,5d, where d = 3 mm to 6 mm or 1/10 pipe diameter, whichever value is smaller.

Figure 1b), 12 2d; r<d/10.
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https://standardsiso.com/api/?name=15a673eb2dad217240c7267e2b9155f0

ISO 15886-3:2021(E)

6.3 Atm

ospheric conditions measurements

Relative humidity and ambient temperature shall be measured at the start, midpoint, and end of the
test. For indoor testing, changes in temperature and humidity during the test shall not exceed +5,0 % of
the pre-test ambient conditions.

Air conditioning systems may be required to ensure that the testing facilities meet this requirement.

6.4 Corrections for evaporative losses within collectors

Place a vol
each of thr
Measure t}h
in each col

7 Colle
7.1 Full

7.1.1 Mg

This meth
is especial
sprinklers

7.1.2 Co

The same
on the dow
spacing as

all be made using the following procedure:

lime of water approximately equal to the average volume to be collected durihg the teg
be collectors. Locate the collectors near the test area but outside the area of water applicaf
le volume of water before and after the test and apply the difference to the volume of w
ector.

ctor arrangement, spacing and number

grid collector array method

thod

d refers to the use of a square grid of collectors\with a sprinkler located inside the gri
y useful in characterizing the impact of windvon sprinkler performance and characteri
that do not produce symmetrical areas of ¢cdverage.

llector spacing

ollector spacing shall be used for both axes of the grid. Additional collectors can be locd
n wind edge of the collector array if required to cover the anticipated wetted area. Colle
related to sprinkler radius.ofthrow is specified in Table 2.

Table 2 — Collector spacing

ent
ctor

tin
ion.
hter

d. It
ring

ted
Ctor

Sprinkler effective radius | Maximum collector
of throw spacing
(m) (centre to centre)

(m)
1,0to 3,0 0,25
3,0t0 6,0 0,50
6,0t012,0 1.00
12,0 to 17,0 2,00
over 17,0 3,00

A minimum of 80 collectors located within the area of coverage is recommended. If fewer than 80
collectors are located within the area of coverage, the testing agency shall attest to the statistical
quality of results.

7.1.3 Sprinkler location relative to grid

The sprink

ler shall be located midway between four adjacent collectors.

Alternatively, the sprinkler can be located at the intersection of the grid axes.

© ISO 2021 - All rights rese
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7.2 Radial collector array method

7.2.1 Method

This method refers to the use of collectors located along a radius or several radii (usually 4, spaced 90°)
for the purpose of characterizing the sprinkler’s water application rate as a function of radial distance
from the sprinkler. It is especially useful for sprinklers with a symmetrical coverage pattern and under
no wind conditions.

The objective of the test is to develop an accurate functional relationship between the water application

e e

orrrer oo )l -ty C oo e r e Yo e e T e

usef to adequately characterize these features and allow for a continuous functional characterization.

7.212 Collector spacing

A gliide to collector spacing as related to sprinkler radius of throw is given in Tabte 2.

7.2)]3 Location of sprinkler

The sprinkler shall be located one collector spacing from the first colleetor and on the same fadius.

7.2/4 Radius of throw

Forfa multiple array test, the wetted radius shall be the average of the results from all of the afrays used.

8 |Additional tests

8.1 Time of rotation

The sprinkler time of rotation shall be measured only while the sprinkler is rotating from ity own drive
mec¢hanism. It shall be measured at thesbeginning, the midpoint, and the end of the test. 4 minimum
of three measurements shall be recorded for each position. In addition, at the midpoint of the test, the
timg shall be measured throughieach quadrant. A minimum of three measurements shall be recorded
for pach quadrant. The quadrant locations shall be indexed to the collector grid. Calculate the time of
rotation required through @ach quadrant and the maximum deviation (percent, %) in reldtion to the
timp of rotation measured. Maximum deviation shall not exceed the time of rotation by [more than
+12 %. This test is not@pplicable to a sprinkler with a time of rotation of less than 10 s.

8.2 Trajectoryheight

Thg measurément is taken from a horizontal plane through the main nozzle. As with the radipis of throw
defjnition, occasional drops that achieve a higher height shall be ignored in favour of sojne general
represéntation of the top surface of the main jet. Care shall be taken to ensure that the sprinkler riser
meg¢ts_the 2° tolerance on verticality. The radial distance to the location of maximum trajecfory height
shall be noted. Both height and radius measurements require an accuracy of +5 %.

9 Test operation

9.1 Rotation of sprinkler riser

During the radial collector array test (see 7.2), the riser supporting the sprinkler shall be manually
rotated by a quarter of a revolution (90°) about the axis three times at equal intervals of time. This
rotation is to be performed during the periods when the jet of the sprinklers is not passing over the
collectors.

© IS0 2021 - All rights reserved 9
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For sprinklers with special operating modes, riser rotation requirements shall not bias the outcome of
the test.

9.2 Test duration

Test duration shall be long enough to generally allow the standard for reading accuracy of the collectors
to be met (+3 %) for a minimum of 80 % of the collectors. The water applications accounted for in the
collectors shall be a minimum of 90 % of the theoretically calculated amount based on the sprinkler

flow calibr

ation.

A minimu

For sprink
be long enc

9.3 Othe

The test pe
hydraulic
sprinkler d

The test pr
during the

nnumber of 30 passes shallbe made over all callectors

ers with programmed variations in operating characteristics, the duration of the test s
ugh to subject all collectors to the same identical operation sequences.

1 test details

riod shall begin after the sprinkler has run for a time period long enoughto establish st
onditions (for example: all air is evacuated). This can be accomplished by shrouding
uring unstable start-up periods and removing the shroud to start.the test.

essure shall be within the range of working pressure and shallnot vary by more than +
test period; the water temperature shall not vary by morethan +5,0 °C during the test.

hall

hble
the

4 %

Her-
fion

Care shall
pressure je
valve locat|

be taken in starting and stopping tests to avoid direct deposition in collectors by un
ts or unstable rotational movement. This can be accomplished by using a manual lever ac
ed at the base of the riser.

Care shall ber

of sprinkle

be taken also to avoid subjecting collector legS§'or portions of the grid to an unequal nun
I rotations or cycles.

In general] test conditions not specifically covered by this document shall reflect, first, the redlity
of how andl when the product is to be used; and second, how the manufacturer defines the product
performanice testing. Considerations that falljin this category include, for example:

— the sprinkler height in relation to€rop canopy;

the ris

er or drop tube length, configuration or construction;
— the sprinkler orientation {supply flow up or down).

All tests shall be performed using clean water, unless higher cleanliness of water is specified by|the

sprinkler manufacturers

10 Test location specifications

10.1 Indoor testing building specifications

Indoor sprinkler testing is assumed to provide pattern results unaffected by wind. For test building
conditions to represent no-wind conditions, there shall be no ventilating structures (doors, windows,
etc.) that permit bulk air movement at velocities exceeding 0,10 m/s. The building shall be sized to
permit unconfined jet development of the largest jet for which it is designed to test.

The test building design shall meet the following criteria.

— A floor slope not exceeding 1,0 % to provide surface drainage. (Reminder: collector ring inlet
surfaces shall be in a common horizontal plane.)

— Minimum length equal to 125 % of the maximum sprinkler wetted radius of throw.

10 © IS0 2021 - All rights reserved
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Minimum width equal to 25 % of the maximum sprinkler wetted radius of throw on each side of the

radial collector array.

Minimum clear ceiling height equal to 125 % of the maximum trajectory height anticipated.

The building shall have no structural column or truss members that mechanically interfe
jet when it is passing over the collector radial array.

10.2 Outdoor site specification

re with the

10.
The

mo\
heig

The
nor
bre
or g
dow

10.

Rel
intq

Wir
maj
the

Thd
The

Wir
beg
spe
refe
allo
1,3

11

3
-

ximum slope of 2,0 % in any direction. The surface shall be free of obstacles that-coul

4 O 1
1L UCIlICTI dl

test area where collectors are positioned shall be graded evenly in a horizontal \pl

rement of airborne spray. Surface roughness, including vegetative cover, shallnot’exceed
rht so as to not interfere with spray droplet access to collectors.

re shall be no trees, buildings, or other obstructions in the vicinity of the-test site that c3
mal wind patterns. A minimum clear area upwind of the test site of siX times the height ¢

reater is required. A minimum clear area downwind of the test site equal to five hei
'nwind windbreak is required.

.2 Measurement of atmospheric conditions

htive humidity and ambient temperature measurements shall be taken during the test at
rvals that give a minimum of 10 readings duringthe test.

d speed and direction measuring instruments shall be set at a height correspond
kimum sprinkler trajectory height £10 %. The actual height used shall be measured and r
data sheets.

sensing equipment shall be located-a maximum distance of 45 m from the edge of the w
location shall be selected as most'representative of the test site exposure.

inning and end of the teSt'and at regular time intervals not to exceed 10 % of the test pe
bd shall be recordedto.the nearest 0,2 m/s and directions to the nearest 10°. Directi
renced to one of theyprincipal axes of the collector array layout. For single leg tests, the
wable wind speédis 0,4 m/s. For four leg tests, the average allowable wind speed shall
Im /s and, in ne‘case, shall the maximum wind speed exceed 2,2 m/s.

Characterization of distribution

11.

hne with a
l block the
150 mm in

in alter the
fany wind

hk for each 0,45 m/s of wind speed up to a maximum of 30 times‘the height for winds ¢f 2,24 m/s

bhts of any

equal time

ing to the
ccorded on

etted area.

d speed and direction shall be continuously recorded or measurements shall be taken at the

riod. Wind
bn shall be
maximum
not exceed

1-Overview

This clause refers to developing the results from the full grid test procedure to effectively characterize
the sprinkler performance. The objective for specific characterizations is driven by the sprinkler design
objectives as defined by the manufacturer.

11.

Fou

©IS

2 Application pattern coverage and uniformity

r methods of characterizing pattern uniformity are shown in Table 3.
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Table 3 — Pattern uniformity calculation methods

Name Scientific Reference in Annex A
notation
1. Christiansen uniformity coefficient UCC A2.2
2. Statistical coefficient of uniformity Ucs A2.3
3. Distribution uniformity DU A24
4. Scheduling coefficient SC A.2.5

The method best suited to the design objectives of the sprinkler or its intended use shall be selected.

Patterns (Jf coverage can be shown giving geometrically accurate representations augmented

densogranm

11.3 Gen

If the testi

accuracy w

can be use

Computer-

results arq

generally s

routine ide
sprinkler 3
thereby sir

11.4 Valig
To be valid

measured

s or contour graphs if required to compare the actual performance to the design gbjectiy

erating performance measurements from radial arrays

Ing agency decides to use the radial arrays method, it shall be able to satisfy question|
hen compared to the full grid method. If wind is a factor in design, only the full grid met
.

benerated full grid patterns may be developed from radial atray data provided that
identified as based on simulated data and the sprinkler-ean be demonstrated to hay
ymmetrical pattern. The radial array data are analysed using a curve fit routine. The curv
ntifies a mathematical equation that gives water deposition as a function of radius from
xis of rotation. This formula is used to calculate the‘deposition at the grid line intersect
hulating a full grid pattern.

lation of test results

ated, a reconstituted flow rate (Q,) shall not deviate by more than 5 % from the flow
by the water meter for sprinkler dis¢harging 0,14 1/s or higher and 7 % for flow rates

by
yes.

s of
hod

the
e a
e fit
the
ons

Fate
less

M

than 0,14 Ifs. The reconstituted flow rate is.caleulated from Formulae (1) and (2).
Vrel =3 26ridrxi
where
r; istheradius at whiehwx] is measured;
d. isthe measurefitent spacing;
x; is the depth.of water within the collector.
"
Qrel :_iil

(2)

13

where t is the sprinkler run time.

12 Radius of throw and water distribution curve

12.1 General

Test 3 sprinklers of the same make, model and nominal size.

Perform the test along one radius at no wind conditions.

Operate th

12

e sprinkler for 1 h maintaining the test pressure at the inlet to the sprinkler.
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Measure the quantity of water collected in each of the collectors to the most remote point at which the
effective water application rate is obtained.

Repeat the test and calculate the radius of throw, the average of the two distances measured in the

two

tests.

12.2 Radius of throw

The radius of throw of the sprinkler is the average of four measurements of rt, made when the sprinkler
base is rotated a quarter revolution about its axis for each measurement, or by placing the collectors

alongfourradiiperpendiculartoeach other
=] I

A si
Thd

devfiation of £10 %.

12.
Cal

wh

Plot
to
dist

gle radius may be used when testing indoor under no wind conditions.

radius of throw shall conform to the values supplied by the manufacturer within a j

3 Distribution curve
ulate the water application rate, h (in mm/h), using Formula (3):
p=V.1
At
bre

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.

he sprinkler along the radius, for'each of the 3 sprinklers. Calculate and plot the ave
ribution curve (see Figure 2),

ermissible

(3

the water distribution curve for allcollectors measured as a function of the distance of the collector

fage water

©IS
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40

30

20

10

X  distanc

Y water application rate (mm/h)

ry radius

r, radius?

a average

The sprink
a) Nopoi
+0,25 1
b) No poi
+15%

12.4 Uniformity ofirotation (for rotating sprinklers intended to rotate in a uniform

manner)

This test a

e of each collector from the sprinkler (m)

|

Figure 2 — Waterdistribution curve

lers shall meet the following requirements.

ht on the distribution curye of the tested sprinklers shall deviate by more than the greatg
mm/h or 15 % from th€ corresponding point on the average distribution curve.

ht on the average distribution curve shall deviate by more than the greater of +0,25 mm/
from the corresponding point on the distribution curve supplied by the manufacturer.

bplies‘to sprinklers with a flow rate greater than 300 1/h and rotation speed lower than

r of

h or

one

revolution

per8 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 %.

14
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Annex A
(informative)

Procedures for the characterization of sprinkler pattern

uniformity

A.]I General

Tes

A.2

A2

Thi
of 1
pre

[ing for sprinkler performance is usually carried out to meet at least one of the fellowing

To provide a characterization of current levels of performance from whichto’judge the
changes in design or operating conditions. This is useful primarily to preduct engineers
mechanical and hydraulic changes can be evaluated for their potential contribution
improvement.

Toprovidedatausefultomanufacturersinthedevelopmentofproductspecificationsand pe
literature. The data are used by system designers in designing system components,
irrigation schedules, economic comparisons, product cémparisons, and the characte
system performance for a range of sprinkler spacing.

To provide certified standards of performance that chiaracterizes specific products. The
useful in the development of specifications in ¢ontract documents. It ensures that pr
perform at required design levels.

To provide a standard for evaluating system field performance. This allows designers,
and growers to evaluate existing installations in an “as-built” context. This is useful in d
if construction meets contract reguirements and acceptance test conditions. It is
in auditing system performance:;Auditing studies are commonly used as a basis for
application uniformity and efficiency.

Methods for the characterization of the uniformity of sprinkler patte|

.1 General

«

5 document fecognizes that there is no one best method of characterizing the
Distribution”{ The diversity of intended uses, and the associated requirements for
Clude setting a single standard for characterizing uniformity of distribution. The test

manufactirers, and users are free to use the procedure most appropriate for the intende

use

Fotir'procedures are given in this annex. Of these, at least one procedure shall be used.

objectives.

efficacy of
. Sprinkler
to product

rformance
orecasting
rization of

e data are
bducts will

engineers,
ptermining
hlso useful
improving

'S

Uniformity
each use,
ng agency,
l sprinkler

Otherethods amd calcuiating procedures Ay aiso be used as tong a5 their togic s defemsible in the
context of the intended sprinkler use. This latitude in procedures presupposes that all sprinklers suited
for a specific use will be evaluated by the same procedure as described in this document.

In some situations, the geometry of the test pattern grid does not correspond directly to the pattern
grid being characterized. In this case, interpolation of catchment values shall be made. Interpolation
procedures shall be used that do not unreasonably bias the results.

© IS0 2021 - All rights reserved
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A.2.2 Christiansen uniformity coefficient (UCC)

Christiansenl2] developed his uniformity coefficient (UCC) in 1942 to study sprinkler irrigation. UCC is
one of the most common indicators of sprinkler uniformity, predominantly for historical reasons. See

Formula (A.1):

UCC=100{1—f1} (A1)
m

where

UCC s Christiansen's uniformity coefficient;

m 1 n

s the average value = —2)(1. ;

n*
i=1

d 1 n

s the average absolute deviation = average of individual absolute deviations = — ZDi

n
i=1

D; s the individual absolute deviation = absolute difference of individual values from m=|[x, 4m||
X; s the individual value of depth of water within each collector in the array of values b¢ing

hinalysed for uniformity;
n s the number of values in the array being analyseddor uniformity.

A.2.3 Statistical coefficient of uniformity (UCS)15886-3

This coeffifient was first proposed by Wilcox and Swailes in 1947(3]. They preferred it to UCC becquse
of the utility of the standard deviation as a measure of dispersion in statistical theory. It has also Heen
called the Wilcox-Swailes coefficient, after its:proposers. See Formula (A.2):

ch=1oo{1—ii} (h.2)
m

where

UCS s the statistical uhiformity coefficient;

m 1 n i

s the average value = ; le. ;

=

S [ n

et cban o d doioa: o /1 NV, W.\Z—|

O LIIU OoltdITUdI U UL vidalivill V ALI\I lllj J )

n|“
Li=1
X; is the individual values of the depth of water within each collector in the array of values being
analysed for uniformity;

n is the number of values in the array being analysed for uniformity.

A.2.4 Distribution uniformity (DU)

This uniformity concept that was originally proposed by the Soil Conservation Service of the US
Department of Agriculture. At that time, it was called pattern efficiency (PE), Lower 25 % (the modifier
referring to the Low Quarter - another version of PE was defined based on the upper quarter). Even
though the word “efficiency” appeared in its name, PE is actually a uniformity coefficient, and not an

16 © IS0 2021 - All rights reserved
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