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Agricultural irrigation equipment — Sprayers —
General requirements and test methods

1 Scope

This Interphational Standard specifies the general re-
quirements and test methods for irrigation sprayers.

It applies 1o sprayers intended for assembly in pipeline
networks [for irrigation and for operation with irrigation
water.

2 Normative references

The folloyving standards contain provisions’ which,
through rgference in this text, constitlte ‘provisions
of this International Standard. At thieytime of publi-
cation, th(I editions indicated werelvalid. All standards
are subjeft to revision, and parties to agreements
based on|this International_Standard are encouraged
to investigate the possibility_of applying the most re-
cent edii?ons of the/)standards indicated below.
Members| of IEC and»SO maintain registers of cur-
rently valifl Internatiohal Standards.

ISO 7-1:1994'\ Pipe threads where pressure-tight
joints are made on the threads — Part 1: Dimensions,

3 Definitions

For the purposes .6f)this Internationa
following definitions apply.

3.1 irrigation sprayer: Device which
without fetational movement of the s
the fortn of fine jets or in a fan shape.
3:2~ regulated

sprayer; pressure

Standard, the

sprays water,
brayer parts, in

rcompensated

sprayer: Sprayer with a relatively comstant flowrate

at varying water pressures at the spra
the limits specified by the manufactur
lating range (3.5).

3.3 non-regulated sprayer; non-
pensating sprayer: Sprayer with a v3
at varying water pressures at the spra

yer inlet within
br as the regu-

bressure-com-
riable flowrate
er inlet.

3.4 nominal flowrate: Quantity of water discharged

by a sprayer with a certain nozzle per

unit of time at

ambient temperature at the test pressiire declared by

the manufacturer in the manufacturer's

3.5 regulating range: Range of press
of a regulated sprayer within which thg
signed to operate and discharge wit
nominal flowrate (3.4).

data sheets.

ure at the inlet
sprayer is de-
hin 5% of its

tolerances and designation.

ISO 2859-1:1989, Sampling procedures for inspection
by attributes — Part 1: Sampling plans indexed by
acceptable quality level (AQL) for lot-by-lot
inspection.

ISO 3951:1989, Sampling procedures and charts for
inspection by variables for percent nonconforming.

ISO 7749-2:1990, Irrigation equipment — Rotating
sprinklers — Part 2: Uniformity of distribution and test
methods.

3.6 test pressure, p
(1) 200 kPa at the sprayer inlet.

(2) Any pressure at the sprayer inlet,

specifically de-

clared by the manufacturer to be a test pressure.

3.7 minimum effective pressure, p.,.: Lowest
working pressure declared by the manufacturer
measured near the base of the sprayer at a point
situated about 0,2 m below the main nozzle of the
sprayer but with the pressure gauge situated in the
same plane as the main nozzle. (See figure 1).
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3.8 maximum effective pressure, p,.: Highest 3.15 trajectory angle: Angle of the water spray
working pressure declared by the manufacturer above a horizontal plane, as discharged from the
measured near the base of the sprayer at a point sprayer nozzle operating at the test pressure.
situated about 0,2 m below the main nozzle of the
sprayer but with the pressure gauge situated in the 3.16 trajectory height: Maximum height of the
same plane as the main nozzle. (See figure 1.) spray above the sprayer nozzle when operating at test
pressure.
3.9 range of effective pressure: Pressure range
between the minimum effective pressure, p., and 3.17 water outlet height: Height above ground
the maximum effective pressure, p,.. declared by level of the water outlet from the sprayer when the
the manufacturer as the pressure range in which the sprayer is installed as indicated in the manufacturer's
sprayer operat t | 1ORS
of the sprayer pt a point situated about 0,2 m below
the main nozzlE of the sprayer but with the pressure 3.18 nozzle: Aperture or adjutage ©f-th¢ sprayer
gauge situated|in the same plane as the main nozzle. through which the water spray is dischargeq.
(See figure 2.) ] )
3.19 collector: Receptacle .into” which the water
3.10 ambient temperature: Temperature of the discharged_by_the sprayer is-deposited during the test
surroundings in the range of 25 °C + 5 °C. for spray distribution.

3.20 irrigation lateral: Branch supply line [on which
water distribution{ devices (sprayers, [emitters,
drippers) are nmjounted directly or by means|of a suit-
able fitting, riser or tube.

3.11 spray cqverage pattern: Area wetted by the
sprayer and dgscribed by an angular part-circle pat-
tern.

NOTE 1 This may be, for example, full-circle, 360° pat-
tern; half-circle, 180° pattern; two circular sectors, such as
the sector betwken 0° and 90° and the sector between Dimensiorfs in metres
180° and 270°. Main nozzle
Tested

3.12 water distribution curve: Curve of application sprayer / Pressure gauge
rates measured in collectors laid out along the wetted
radius, as a fungtion of the distances of the collector§
from the sprayer.

£

3.13 radius (I throw: Furthest distance-measured
from the spraygr centreline to the pointrat-which the
sprayer deposits water at the minimim rate of
0,25 mm/h for|a sprayer whose discharge exceeds
75 1/h, and 0,13 mm/h for a sprayer whose discharge
is equal to or Igss than 75 I/ typically measured at
any arc of covgrage except @t the arc extremes for
part-circle spraylers. C

% 0,2

NOTE 2  The rg¢spectivé values relate only to sprayers in Supply pipe
continuous operation-

. ‘ Figure T — Measurement of sprayer pressure
3.14 diameter of coverage: Twice the radius of

throw (3.13).

Range of effective pressure

[ Pressure

0 P min p P max
Test pressure

Figure 2 — Range of effective pressure


https://standardsiso.com/api/?name=47b41305f57e1e32e7658daa102ee409

© ISO

4 Classification

Sprayers are classified in two ways: see 4.1 and 4.2.
4.1 Performance characteristics (flowrate in
relation to pressure)

Class 4.1.1: Regulated sprayers

Class 4.1.2: Non-regulated sprayers

ISO 8026:1995(E)

to corrosion when used with irrigation

water are not

less suitable than those of copper alloys.

Plastics parts of the sprayers which conduct water
and which are exposed to sunlight shall be opaque.
Plastics parts of sprayers exposed to ultraviolet (UV)
radiation shall contain an additive resistant to UV ra-

diation.

On request, the manufacturer shall provide informa-

tion as to the resistance of the spraye
used in agriculture.

4.2 Sprpy characteristics

Class 4.2.11: Relatively uniform spray coverage pattern
in all direqtions as, for example, the pattern of some
full-circle B60° sprayers with a fan-shape coverage
pattern.

Class 4.22: Non-uniform spray coverage pattern, as,
for example, that obtained from fine jet sprayers.

5 Marking

Each sprayer shall be clearly and permanently marked
with the fpllowing information:

a) name | of manufacturer or the manufacturers
registgred trademark;

b) catalogue identification symbol;
c) nozzle|size or nominal flowrate;

d) indication of the correct operating position, if
necessary.

Replaceable parts, affecting sprayer performance,
shall be marked separately. Colours may be used as
identifying| marks.

If the spafe onithe sprayer is insufficient for all re-
quired mdrkings, identification of the manufacturer

. g . . ol
and the ¢ t:lngnn identification e\’/mhn! js-acceptable,

6.2 Construction and workimans

6.2.1 Individual parts of & sprayer sha
ible cracks, holes, air-bubbles or othe
may impair the performance and du
sprayer, its operation-and suitability for

r to chemicals

hip

| show no vis-
r defects that
rability of the
installation.

The surfacesof the sprayer shall be smooth and free
from projections or sharp edges that mpay cause injury

or poor.qperation.

6.2:2 If the construction of the spray
placement or change of parts (e.g. the
be possible to replace the parts with
if special tools are required, the manufg
capable of supplying them.

Sprayer parts of the same make, type a
be replaceable, if applicable.

6.2.3 The design and manufacture (
shall enable proper operation of the sp
stalled and operated in accordance w
facturer's instructions.

6.2.4 Metal sprayers intended for
nection (see 6.3) to a pipeline or to
equipped with a hexagon, two parallg
some other configuration suitable for g

er permits re-
hozzle), it shall
standard tools;
cturer shall be

nd model shall

f the sprayer
rayer when in-
ith the manu-

hreaded con-
isers shall be
| surfaces, or
ripping with a

standard open or adjustable wrench. S

prayers having

provided that the unmarked specifications are avail-
able from the manufacturer.

6 General requirements

6.1 Materials

Sprayers shall be made of metals or plastics. Metal
sprayers shall be made from a copper alloy or of other
metals whose mechanical properties and resistance

a plastics part for connection to risers may have other
configurations (projections, slots, etc.) to facilitate

manual assembly and removal.

6.3 Threaded connections

For sprayers designed for threaded connection to

pipelines, the screw threads shall

comply with

ISO 7-1. Alternatively, other threads may be allowed
provided that a suitable adaptor shall be supplied with

each threaded connection, making it
ISO 7-1.

comply with
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7 General test conditions

7.1 General

Unless otherwise noted, perform the tests with water
at a temperature of 25 °C + 5 °C.

7.2 Sampling and acceptance requirements

7.2.1 Type tests

© |SO

sample is greater than the acceptance number, the
sample shall be considered as not complying with the
requirements of this International Standard.

7.2.2 Acceptance tests

When acceptance of manufacturing lots or shipments
is required, perform the sampling in accordance with
ISO 2859-1:1989, based on acceptable quality level
(AQL) 2,5 and special inspection level S-4.

Test all test specimens in the sample, selected at

Take the test gpecimens at random from a quantity random as provided for in table II-A ISO 285pP-1:1989,
of at least 500| sprayers. The number of test speci- as specified in 8.2.
mens required [for each test shall be as specified in
table 1. The shipment or manufacturing lot(eomplies|with this
_ _ _ International Standard if the number of Hefective
If the number ¢f defective specimens in the sample specimens found in the test ddes not excedd the ac-
is equal to or less than the acceptance number ceptance number specified\in’ ISO 2859-1:1989.
specified in table 1, the sample shall be considered as
complying with|the requirements of this International For the other tests, select the test specimgn at ran-
Standard. If the|number of defective specimens in the dom to conform with the number specified ip table 1.
Table 1 — Required number of test specimens and acceptance number
Clause No. Name of test No. ‘.’f test Acceptande No.
specimens
6.2 Construction and workmanship 10 1
8.1 Resistance of threaded connections 10 1
82 Resistance to hydrostatic pressure at_ambient tem- 5 0
’ perature
Resistance to hydrostatic pressure at high tempera-
8.3 5 0
ture
9.2 Uniformity of flowrate 1) 1)
9.3 Performance characteristics 5 2)
9.4.2 Water distribution curves 3 2)
9.4.3 Diamyeter of coverage 3 2)
9.4.4 Spray coverage pattern 3 2)
9.45 Trajectory-height 3 v
10 Durability 5 1
1) Number of test specimens and acceptance conditions in accordance with ISO 3951.
2) Acceptance conditions as specified in the relevant clause.
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The shipment or manufacturing lot is considered to

+ | C+ Aard f +ha rmbha
Comply with this International Standard if the number

of defective specimens found in the other tests does
not exceed the acceptance number specified in
tahle 1

It is not necessary to perform the tests in 9.4 and
clause 10 within the framework of the acceptance
tests if a type test has been carried out for the same
sprayer model and provided that the manufacturer has
not introduced structural changes in the sprayer since
the type test

ISO 8026:1995(E)

pressure not les

es
ure for a period
ure 10r a perioa

s than 600 kPa. Maintain this press-
of 1 h.

8.2.2 The sprayer and its parts shall withstand the
test pressure without being damaged, no leakage
shall occur through the sprayer body or its con-
nections and the sprayer shall not separate from the

dbbUlllUly

8.3 Test of resistance to hydrostatic

pressure at high temperature

The man(ifacturer shall give proof that no changes
have beeh made in the product to obviate the need
to perform type tests.

7.3 Acguracy of measuring devices

The allowable deviation of the measuring devices
from theif true values shall be as follows:

pressyre: + 2 %

flowrate: + 1 %

8 Strepgth tests

Test sprayers while attached to an irrigation lateral.
Test sprajyers of the same type, but with different
means of attachment, separately for each combi-
nation for[sprayer and means of attachment:

8.1 Tej:) of resistance of threaded
connections

For spraygrs made of metal, the-threaded connection
shall withgtand a torque ofz20"N-m without showing
signs of damage. For spfayers made of plastics, the
threaded parts shall withstand a torque of 7 N-m, ap-
plied for 1 h, without,showing signs of damage.

8.2 Testt of resistance to hydrostatic
pressurj at’ambient temperature

8.3.1 Connect the sprayer to the, test rig in accord-
ance with the recommendations of the manufacturer
for field assembly and plugthe nozzle.[Ensure that all
connections are tight, so-that no leakgge occurs dur-
ing the test.

While the sprayer is immersed |in water at
60 °C + 5 °C, allow it to fill with water|and check that
no air remains.in the system.

Connect, the test assembly to a sourfe of hydraulic
pressure and increase the water prespure from zero
upo the maximum effective pressurg p., within a
period of about 15 s.

Maintain the maximum effective press\ire for a period
of

1 h for sprayers made of metal;

24 h for sprayers made of plastics.

8.3.2 The sprayer and its parts shall| withstand the
test pressure without being damaged, no leakage
shall occur through the sprayer body or its con-
nections and the sprayer shall not separate from the
assembly.

9 Functional and operational tests

9.1 General test conditions

8.2.1 Connect the sprayer to the test rig according
to the recommendation of the manufacturer for field
assembly and plug the nozzle such that no leakage
occurs at the connection during the test.

Check that no air remains in the system, then gradu-
ally increase the water pressure in stages of
100 kPa, holding the system pressure for 5 s at each
pressure stage.

Increase the water pressure gradually from zero up to
twice the maximum effective pressure, p.., but to a

9.1.1 Perform the tests on sprayers which have
previously been examined visually (without dis-
assembly) for satisfactory workmanship and quality.

Attach test sprayers to the supply line according to
the recommendations of the manufacturer for field
assembly.

Test sprayers of the same type, but with different
nozzles or different means of attachment, separately
for each combination of sprayer and nozzle, or sprayer
and means of attachment.
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Prior to conducting the functional and operational
tests, operate each test sprayer for 1 h at the test
pressure.

9.1.2 Specifications for the test liquid shall be as
defined in ISO 7749-2.

9.2 Uniformity of flowrate

9.2.1 Measure the flowrate of a test sprayer at the
test pressure.

© SO

9.3.3 Non-regulated sprayers

9.3.3.1 When testing non-regulated sprayers, calcu-
late the average of the flowrates, g, obtained for the
four sprayers at a specified pressure. Plot the values
obtained for the average flowrate graphically as a
function of the pressure.

9.3.3.2 The performance characteristics (flowrate as
a function of pressure) shall conform to the perform-
ance characteristics shown in the manufacturer's data

9.2.2 The sprs3
quirements of
quality level (A

yers tested shall meet the sample re-
ISO 3951 for an acceptable lower
DL) of 2,5 % and shall have upper and

lower specificatjon limits as follows:

a) 10 % for re

b) 7 % for non

julated sprayers (4.1.1);

-regulated sprayers (4.1.2).

9.3 Performance characteristics

9.3.1 General

Arrange the spr
according to tH
them from 1 tq
sprayer with th

highest flowratg.

Select the f
(n/2) = 1; (n[2)

NOTE3 Ifnis
to a whole numb

Measure the flg
0,8min 10 1,2Pmax
50 kPa. Plot the 1
of pressure at thg

ayers tested in 9.2 in ascending order
eir measured flowrate, and number

n, with 1 being the number of the
b lowest flowrate and n that with the

our sprayers with numbers(_ j2;
+ 1; and n — 1 for further testing.

an odd number, round (n/2)\downwards
br.

wrate when the preSsure varies from
by constant incremeénts not greater than

Esults on a cunveof flowrate as a function
inlet.

9.3.2 Regulated sprayers

9.3.2.1 When

measuring the flowrate of regulated

sheets within a permissible deviation of 45|%.

9.4 Water distribution curves,diameter of
coverage, spray coverage pattern and
trajectory height

9.4.1 Preparation and collectors

9.4.1.1 Perfor “this test only for sprayefs desig-
nated as Class. 4.2.1.

Perform cthe test indoors, in draught-free conditions,
or in_an~outdoor area under no-wind conditiops.

9.4.1.2 Level the test area evenly and divifle it into
squares with maximum side dimensions of 0,5 m for
sprayers with an effective diameter of coverage of up
to 6 m and with maximum side dimensions of
1,25 m for sprayers with an effective diampneter of
coverage greater than 6 m. Place collector$ for col-
lecting the water discharged by the test sprayer at the
corners of each square (see figure 3).

For testing sprayers that apply the water to|a sector
of a circle, placement of the collectors may e limited
to the wetted sector only, with the sprayer Ipcated at
the geometrical centre of the sector.

9.4.1.3 The collectors shall be cylindrical, qr conical
with side walls at least 45° from the horizontal. The

sprayers, record the results and determine the maxi-
mum flowrate, gm.. and the minimum flowrate, gpin,
from among the different flowrates within the regu-
lated range for each sprayer.

Calculate the average flowrate, g, from the results
obtained for the four sprayers.

9.3.2.2 The maximum and minimum flowrates, gy
and g, shall not deviate by more than + 10 % from
the nominal flowrate, g¢,,m Within the regulation
range. The average flowrate, g, shall not deviate by
more than + 2,5 % from the nominal flowrate, gnom-

Uoptarae ohall oy, penings,
100 mm to 150 mm in diameter, and shall be free
from deformities. When installed, the openings of all
the collectors shall be in the same horizontal plane.
The number of collectors shall be sufficient to cover
the entire spray coverage area.

alhars V-V TN |
CONMCTTOTS— o rrave—Straro gt —TOara

9.4.1.4 Remove one collector from the centre of the
test area and install the test sprayer in its place such
that its spray is discharged at a height of 20 cm above
the openings of collectors (see figure4), unless the
manufacturer recommends a height other than
20 cm.
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9.4.2 Water distribution curves

9.4.2.1 Operate the sprayer for a minimum period
of 1 h while maintaining the test pressure at the inlet
of the sprayer.

Immediately on conclusion of the test, measure the
quantity of water collected in each of the collectors
placed along two radii (preferably at right angles to
each other) within the spray coverage area (see
figure 3).

ISO 8026:1995(E)

9.43.2 The diameter of coverage shall conform to
the values supplied by the manufacturer within a per-

missible deviation of + 10 %.
9.4.4 Spray coverage pattern

9.4.41 Operate the sprayer for a mi

nimum period

of 1 h while maintaining the test pressure at the inlet

of the sprayer.

Immediately on conclusion of the test, measure the

auantitn, of \aat e £ oL

e collectors in

Calculate the water application rate, A, in millimetres
per hour, from the equation:
_VUx10 1
h =— ) X :
where
%4 is the volume, in cubic centimetres, col-
lected in each collector;
A is the area, in square centimetres, of the
collector opening;
t is the test duration, in hours.

Plot the wfater distribution curves for all the collectors
which wefe measured as a function of the distance
of each cdllector from the sprayer along the two radii
Calculate and plot the average water distributionccurve
of depths|of water application rate from the“above
two curvep (see figure 5).

9.4.2.2 The average water distribution curve of the
depths of| water accumulated-in‘the collectors (the
distributiof curve) shall conform'to the curve supplied
by the mahufacturer within)a permissible deviation of
+ 15 %.

943 Di:1meter of coverage

ol tad o I
GuUTTTO Ty U vvotoT CONCoTOU T CaciT UT U

the spray coverage area and marpkVih
graph paper. Plot the curves (isograms)
the interpolated points of equal ¢ollect
figure 6).

eir values on
by connecting
ion rates (see

Compare the water distribution obtained on the spray

coverage pattern with-that given by the
9.4.42 The sspray coverage pattern
the test results shall conform generally
supplied by the manufacturer.

9.4.5 " Trajectory height

9.4.5.1 Measure the trajectory height.

9.45.2 The trajectory height shall n
height declared by the manufacturer.

10 Durability test

manufacturer.

bbtained from
to the pattern

t exceed the

10.1 Test the four sprayers previolisly tested in

9.3. Operate the sprayers for 1 500
pressure equal to the test pressure. Cor
using water that has passed through
mesh as recommended by the ma
normal field conditions or, in the abse
recommendation, that has passed throu
apertures of 0,4 mm.

10.2 After this period,

h at an inlet
duct the tests
a filter with a
hufacturer for
nce of such a
gh a filter with

9.4.3.1 Measure the distance along two radii from
the sprayer to the most remote point at which the
sprayer deposits water along the two radii at the
minimum rate of 0,25 mm/h for a sprayer whose dis-
charge exceeds 75 I/h, and at the minimum rate of
0,13 mm/h for a sprayer whose discharge is equal to
or less than 75 I/h, typically measured at any arc of
coverage except at the arc extremes for part-circle
sprayers.

The diameter of coverage is the average of the two
distances multiplied by 2.

a) the measured flowrate of the test sprayer shall
remain within + 10 % of the initial flowrate; and

b) the sprayer shall show no visibl
completion of the durability test.

e defects on

11 Data to be provided by manufacturer

The manufacturer shall make available to the user
appropriate information on irrigation sprayers in the
form of catalogues, instructions or data sheets, all
bearing marks of identification and date of issue.
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11.1 General data

etc.);

©

ISO

in

b) test pressure, in kilopascals;
a) catalogue number of irrigation sprayer; c) range of effective working pressure,
kilopascals;
b) class of sprayer according to clause 4,
d) regulation range for regulated sprayers,
¢) materials used for manufacture of the sprayer; kilopascals;
d) instructions for installation and operation; e) details of spray coverage pattern by graph or
3 _ isogram (such as in figure 6), or some other form
e) limitations of sprayer use (fertilizers, chemicals, of presentation for class 4.2.1 sprayers;
. f) performance characteristics (graph of ftojwrate as
f} instructions|for maintenance, storage and repair; a function of pressure);
g) list of spare|parts, including illustrations; g) diameter of coverage, in metres;
h) recommendations for filtration requirements; h) trajectory angle;

i) instructions|for removal of sediment or other ma-
terials (sucH as biological) by means of chemicals.

11.2 Operating data

a) nominal flowrate for each nozzle size, in litres per
hour;

trajectory height, in. metres;

water outlet _height above ground leyel,
ommendedAy.the manufacturer, in metres.

rec-
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Dimensions in metres

Application rate, mm/h

Nozzle
Tested
sprayer
I
Collectors
N
s / *\
]
Q\
Pipeline

Figure 4 — Sprayer arrangement for water distribution test

Water distribution curve

Water distribution curve

Water distribution curve
for radivs.number 2

Distance of collector from sprayer, m

Figure 5 — Water distribution curves
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