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International Standard.1SO 5682-1 was prepared by Technical

ISO/TC 23, Tractors> and machinery for agriculture an
Subcommittee SEB, Equipment for crop protection.
This second edition cancels and replaces the fi

(ISO 5682-1:1981), which has been technically revised.

ISO. 5682 consists of the following parts, under the ¢
Fquipment for crop protection — Spraying equipment:

Part 1 : Test methods for sprayer nozzles

Part 2 : Test methods for hydraulic sprayers

Part 3: Test method for volume/hectare adjustment
agricultural hydraulic pressure sprayers

Annex A forms an integral part of this part of ISO 5682. A
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Equipment for crop protection — Spraying equipment —

Part
Test

1 Sco

1:
methods for sprayer nozzles

pe

This parf of ISO 5682 specifies methods for estimating the at¢dracy of hydraulic sprayer nozzleg| for hydraulic

spraying

It applieq only to hydraulic energy nozzles of mounted, towed and self-propelled agricultural sprayers
protection and fertilization.

2 Nor

The follg

of ISO 5
parties t

most redent edition of the standard’indicated below. Members of IEC and ISO maintain registers of

[nternati

ISO 568

3 Definitions

For the

mative reference

agreements based on this-part of ISO 5682 are encouraged to investigate the possibility o

bnal Standards.

1992, Equipméngt-for crop protection — Vocabulary.

urposes of this part of ISO 5682, the definitions given in ISO 5681 apply.

used for crop

wing standard contains provisions which, through reference in this text, constitute provisiops of this part
p82. At the time of publicatidny the edition indicated was valid. All standards are subject tq revision, and

f applying the
Currently valid

4 Test liquids

4.1 Clean water, free from solids in suspension.

4.2 Clean water with 20 g/l of micro grains of aluminium oxide (according to annex A), renewed after 50
passages.

4.3 Clean water with the addition, if necessary, of a soluble colouring agent, such as dark coloured aniline
dye or a similar product. The surface tension of the mixture shall be (35 = 5) mN/m at 20 °C and the agent and
concentration necessary for achieving this shall be stated in the test report.


https://standardsiso.com/api/?name=55a09dc5ca3cb4b3cb3930603a5090b8

ISO 5682-1:1

996(E)

5 Apparatus

5.1 Equipm

ent

5.1.1 Pressure gauge, with an accuracy of £ 1 % at the effective working pressure.

5.1.2 Rubber

or plastics hose for each nozzle.

5.1.3 Collecting vessel for each nozzle.

5.1.4 Measu
quantity of liqy

5.1.5 Watch,

5.1.6 Scale, \With an accuracy of +1 mm.

5.1.7 Angle meter, with an accuracy of £0,5°.

5.1.8 Device

5.1.9 Petri dishes, of diameter 50 mm.
5.1.10 Microscope, with a measuring accuracy of 10 pm.

5.1.11 Photographic device with electronic flash.

5.1.12 Liquid

5.2 Distribution bench, equipped with a_device allowing collection of the liquid when the test pre

stabilized and
shall conform

5.2.1 Groove
The walls of tH

The upper eddg
tolerance of +

of £2 % (see figure 2):

ing tube with dimensions compatible with the requirements of 7.1.3, or balance, for meas|
id collected.

with an accuracy of £0,5 s.

enabling the nozzles to be moved at a given speed.

or solid suitable for collecting the drops-

the sprayer nozzles are supplied normally (see figure 1 for an example). Components of th
o the requirements givenin5.2.1 and 5.2.2.

characteristics
e grooves shallbe vertical.

es of theswalls shall form a plane with, in the longitudinal direction (perpendicular to the grg
| % (18:mm/1 m) on the horizontal and, in the lateral direction (parallel with the grooves), a t

© SO

ring the

ssure s
5 bench

oves), a
blerance

The maximum

The distance b

Y o | £ 4l 1l ) [T} A
UTICRTTITCoS UT THT Yrouve valls Stiall U & TTITTT.

etween two consecutive ridges shall be (50 £0,5) mm.

The minimum height of the vertical walls of the grooves shall be at least equal to twice the width of the grooves.

In the case of a distribution bench composed of grooves spaced at 25 mm intervals, these conditions apply by
comparing two adjacent grooves with one 50 mm groove.

The total width of the distribution bench shall not be affected by the sum of the tolerances permitted for the upper
part of each ridge.
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Dimensions in millimetres
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Figure 1 — Example of a distribution bench

Figure 2 — Groove characteristics
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5.2.2 Upper part of the walls

The upper part of the walls is formed by a symmetrical chamfered edge with may be rounded off and shall have
the following characteristics:

a)the height of the chamfered edge shall be at least equal to three times the thickness of the wall;
b)the thickness of the chamfered edge at its upper part shall be not greater than 1 mm:;
c)the rounding-off radius shall be not greater than 0,5 mm;

d)no point of the ridges shall be more than 2 mm above or below the mean plane of the ridges.

6 Generalltest conditions

All the operational data and test parameters shall be stated in the test report, of which an example is [given in
annex B.

6.1 Temperature and relative humidity
The temperatyre of the test liquid and the air temperature of the test premises shall be between 10 °C afd 25 °C

during the tesf. The relative humidity of the test premises shall be normally rot less than 50 %. The temperature
and the relative humidity shall be stated in the test report.

6.2 Pressures

During the test period, the pressure shall not vary by more thant'2,5 % of the test pressure. The test plessures
shall be stated in the test report.

The pressure ghall be taken downstream of the anti-dripdevice, the measurement being taken without the nozzle
filter.
7 Determipation of the characteristics of the sprayer nozzles

For each test, the general test conditions shall be in conformity with those specified in clause 6.

7.1 Uniformity of discharge rate of the nozzles

7.1.1 Sampling

Take 20 complete nozzles of the same type at random. State the sampling conditions in the test report arld note,
in particular, the size of the stock, the place of sampling, etc. In addition, state in the test report the cpmplete
designation of [thieynozzles, including the discs and tips for the cone spray nozzles.

The sample shall be taken by a person authorised by the test centre. This person shall also take a second sample,
in the same conditions, which will be kept in the test centre in case of control.

The two samples shall be taken out of a lot of at least 200 nozzles.

7.1.2 Test liquid

Use the test liquid described in 4.1.
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7.1.3 Measurements
Measure, for each complete nozzle, the volume discharged at the test pressure of 0,3 MPa (3 bar) with an error of

less than 1 %. The measuring time, measured with a watch (5.1.5) and with an error of less than 1 s, shall be
greater than or equal to 60 s.

7.1.4 Results

The results shall be presented in the test report in the form of a graph or table in which the discharge rate of each
nozzle is expressed as a percentage of the mean discharge rate of 20 complete nozzles.

7.2 VeJriations in discharge rate according to pressure
Perform|this test with a nozzle for which the discharge rate is closest to the mean value determined iph 7.1.

7.2.1 Test liquid

Use the [test liquid described in 4.1.

7.2.2 Pressure

Perform| the tests at the maximum and minimum pressures indicated by the manufacturer and at least two

intermedliate pressures. The differences between two consecutive préssures shall be less than or eqlial to 0,5 MPa
(5 bar).

7.2.3 Measurements

Measurg the discharge rate, in litres per minute, at eagh of the pressures indicated in 7.2.2, with ap error of less
than 1 %. The measuring time, measured with a watch (5.1.5) and with an error of less than 1 s, shall be greater
than or g¢qual to 60 s.

7.2.4 Results

The respilts shall be presented in the“test report in the form of either a graph in which the disfharge rate is
indicatedl on the y-axis and the pressudre on the x-axis, or a table.

7.3 Diptribution of the’spray

Perform|this test with-a nozzle for which the discharge rate is closest to the mean value determined ih 7.1.

7.3.1 Tiest liquid

Use theltest liquid described in 4 1

7.3.2 Pressure

Perform the test at the maximum and minimum pressures stated by the manufacturer and at least two
intermediate pressures.

7.3.3 Position of the nozzle

During the test, the nozzle shall be positioned vertically above a ridge of the distribution bench and in its normal
working attitude in order to direct its spray onto the bench. If the manufacturer indicated one particular position, the
test shall be made in this position.
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If the manufacturer states an optimum height for use, carry out the test at the height stated and 150 mm above
and below this height. If the manufacturer does not indicate any heights, carry out the tests at the following
heights: 400 mm, 500 mm, 600 mm, 700 mm and, if necessary, at 300 mm and 800 mm. The height shall be
measured between the edge of the ridge and the orifice of the nozzle.

Flat spray nozzles shall be positioned for the test so that the longest dimension of the spray pattern is
perpendicular to the grooves.

Cone nozzles shall be tested in the following configurations (see figure 3):
a)in their initial configuration;

1 1 | | o 1 ; PN ST
b)ln a Second N"‘f'g' Hationrest ||1'|ng from = 90 !’"tafl"r‘. nf thh ) ZZ!U dnS\J o uut ™ |to aooTT] lb:y,

¢} when the|spiral can turn in relation to the disc with the nozzle reassembled with the swirl plate tarned through
90° in relation to configuration b).

Swirl plate @ @ 90° e ©
[ D
\\9‘(1‘3_/
|
| '
W
a) b) c)

Figure 3 -~ Configuration for testing cone nozzles

7.3.4 Measufements

Stop the test fas soon as the amount of liquid collected in one of the tubes has reached 90 % of its dapacity.
Record the quantities collected'in each tube.

7.3.5 Results|

Represent the| distribution of the spray by a graph or a table indicating the values as percentages of the mean
quantity of liqurdottected in aif the grooves.

7.4 Variations in flow rate and spray distribution due to abrasion (accelerated wear test)
This test does not prejudge the life of the nozzle in the actual conditions of use, but is used to compare the

resistance of the nozzles to wear and the resulting deterioration in their distribution. It shall be carried out on five
nozzles, for which the discharge rate is closest to the mean value determined in 7.1.

7.41 Test liquid

Use the test liquid described in 4.2. The temperature of the liquid shall be (20 + 3) °C throughout the test.
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Ensure that the abrasive material is always well dispersed throughout the liquid (for example, by means of a
controlled escape of compressed air with a pressure such that after 5 min of operation, there is no longer any
deposit at the bottom of the tank). Ascertain, if need be by a preliminary test, that the test liquid retains its
abrasiveness in relation to the material of the nozzles throughout the duration of the test defined in 7.4.3. If it does
not, replace the abrasive liquid as often as necessary.

NOTE — A preliminary test can be carried out using identical metering orifices from the same batch and manufactured from a
suitable material for the nozzles being tested, measuring the increase in discharge rate after passing through a given volume of
the test liquid at the specified pressure.

7.4.2 Test pressure

The tes{Pressure, py, Snatt be ChoSEN as {otlows, accordmy to the maximum pressure, ps, recommended by the
supplier

a)0,05 MPa < p, < 0,3 MPa: p; = 0,1 MPa
b)0,3 MPa < ps < 0,5 MPa: p; = 0,3 MPa
¢)0,5 MPa < ps < 1 MPa: py = 0,5 MPa

For noz4les excluded from this classification, the test pressure shall be stated in“the test report.

7.4.3 Nleasurements

Measur¢ the discharge rate for each of the five nozzles at the instant corresponding to the wear timds chosen from
the follgwing series, in function of the characteristics of the material of the nozzle tip, in

0 min, 1 min, 2 min, 3 min, 4 min,

5 min, 10 min, 15 min, 20 min, 25 min,

30[min, 40 min, 50 min, Fh; 1 h 30 min,
2h, 3h, 4 h, 5h, 7 h 30 min,
1P h, 15 h, 20, 30 h, 40 h,
5D h, 75 h, 100 h.

The tes] is stopped'When the increase of the discharge rate is at least 15 % or when the wear time rpaches 100 h.

Carry olit thesspray distribution test (7.3) at the beginning and end of the test, and when the didcharge rate of
3 nozzlgs,execeeds the initial discharge rate by 5 %, 10 % and 15 %.

7.4.4 Results

7.4.4.1 Discharge

For all measurements, state in two tables

—the discharge rate for each of the five nozzles, in litres per minute,

—the discharge rate variation for each of the five nozzles, expressed as a percentage of initial discharge rate.

Draw the graph of discharge rate variations as a function of the wear time.
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7.4.4.2 Spray distribution

Give the spray distribution observed at the various degrees of wear indicated in 7.4.3 in accordance with 7.3.5.

1.5 Spray angle

Using suitable equipment (5.1.7 or 5.1.11), measure the spray angle (see figure 4 and 1SO 5681:1992, definition
3.3.24), at 0,3 MPa (3 bar) and at the maximum and minimum pressures indicated by the manufacturer, of the
nozzle for which the discharge rate is closest to the mean value determined in 7.1.

Well-defined straight limit
of the jet

Spray

V4 N
A | AN
7 A \\\‘

Figure 4 — Diagram of the principle of measuring spray angle
7.6 Size of the droplets

7.6.1 Principle

The size of the droplets is determined by moving the nozzle for which the discharge rate is closest to tHe mean
value determirjed in 7.1 above a-ling’of Petri dishes with equal surface areas, each of which receives somp of the
droplets from the jet.

All the dropletp in each-ef(the Petri dishes are measured and classed by size. The total volume of the Hroplets
collected and the distribution of each class of size is calculated.

NOTE — This fest’which only ensures minimum accuracy will be reviewed when the technology for determining drdplet size
is more developpd:

7.6.2 Test liquid

Use the test liquid described in 4.3 and state in the test report the name of the colouring agent and the
concentration necessary such that the surface tension of the mixture is that prescribed.

7.6.3 Pressure

Perform the test at least

— at the maximum and minimum pressures indicated by the manufacturer of the sprayer and/or the
manufacturer of the nozzle;

— at the test pressure determined in accordance with 7.4.2.
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7.6.4 Speed of movement of the nozzle

Choose a speed so as to allow a sufficient number of droplets to be collected, while avoiding merging of the

droplets

. The maximum speed of the nozzle in this case is fixed at 3 m/s.

7.6.5 Number of droplets and size classes

Collect a sufficient number of droplets to make a representative sample, i.e. at least 2 000 droplets.

7.6.6 Test device

A numb

ar of EO e Aiarantar Datrr Aichae (B 1 Q) ~ranmarad vagth A A4 B o |
p—+ oo e TeT— tH—CroTeT— y oottt

Ak £ e el
CELECA -y ~4 14 oo gy O SO U UTT

kinematif viscosity of 5000 m2/s to 10 000 m2/s (1 m2/s = 1 cSt), which is covered by a 2,5 mm Jay@
with a kihematic viscosity of 10 m2/s.

Place th

perpend
Mount t

Choose

cular to the movement of the nozzle.
fhe nozzle with the longest dimension of the sprayer parallel with the row of Petri dishes.

the distance between the nozzle and the Petri dishes in order to colleet a sufficient numb

This distpnce shall correspond to the normal distance between the nozzles and the crop.

7.6.7 Measurements

Perform

Count a

the test by letting the spraying nozzle pass once over théwvow of Petri dishes.

dishes. Assure that the sample is representative (see 7.6.5).

7.6.8 Rpsults

Prepare
(gaussia

a distribution graph, on gausso-logarithmic graph paper, showing the cumulative volumes
N scale) and the diameters on the y=axis (logarithmic scale).

The valdes of the diameters corresponding to the 10 %, 50 % (volume median diameter) and 90
volumes| shall be indicated.

Optionally arrange the numberof droplets in at least 20 size classes arranged evenly according to the

The Sau

er diameter (SNMD)Y may also be drawn up if required.

8 Tesft report

The resylits’shall be stated in a test report, a model of which is given in annex B.

nd measure the droplets using adequate equipmént (5.1.10), within an equal area of eac

5.1.12) with a
of silicone oil

e Petri dishes on 500 mm high poles with central spacing no more than 150,mm, in 4 straight line

pr of droplets.

h of the Petri

on the x-axis

% cumulative

spray pattern.
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Annex A
(normative)

Specification of the aluminium oxide

A.1 Description

a)

b)

c)

d)

Chemical

dharacterization: Aluminium oxide (Al,O3)

Form: powlder

Colour: w

Hite

Odour: none

A.2 Physi¢al properties and details concerning safety regulations

a)

b)

Constitutijonal change

Freezing point: = 2 050 °C

Boiling

Density

point: = 2 700 °C

at 25 °C: = 3,9 g/cm3 (pycnometer)

apparent: =

600 kg/m3 (11 cylinder)

tampered: 4 0,9 g/m3

Specific qurface (BET methed): from 0,3 m2/g to 0,7 m2/g

Oil absor
Solubility
pH-value

pyrolysis

ption: from.420 g/kg to 520 g/kg

in water insoluble

for/ 100 g/l(H,0) at 25 °C the pH-value is between 8 and 9

. loss at red heat approximately 0,2 % (H,0) at 1 200 °C

Dangerous pyrolysis products: none

Dangerous reactions: none

Further details: none

10

© SO
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A.3 Analysis

a)Average analysis:
Al,O3: = 99,5 %
SiOy: from 0,01 % to 0,03 %
Fe,03: from 0,01 % to 0,03 %
Na,O: from 0,2 % t0 0,4 %

o-Al,O3: over 90 %

ISO 5682-1:1996(E)

b)  Graip distribution:
Size
> 63 um
from 63 um to 45 um
from 45 pm to 10 um

<10 um

Size distribution

from0to2 %

from5 % to 15 %

from 60 % to 75 %

from 10 % to 30 %

¢)  Medium primary crystal size: = 6 um

A.4 Instructions

No speclal measures of security.

A.5 Protective measures, storing and operation

a) Technical protective-measures: dry storing, otherwise tendency to agglomerate.

b) Pergonal security-equipment:

breath|ng equipment: none;

eye edquipinent: none;

hand protection: none;

others: dust guard at the most.

c) Work hygiene: no special demands except normal hygiene.

d) Fire and explosion protection: not necessary.

e) Waste disposal: through permitted dust tip according to local governmental prescriptions.

1


https://standardsiso.com/api/?name=55a09dc5ca3cb4b3cb3930603a5090b8

ISO 5682-1:1996(E) © SO

A.6 Measures at accidents and burning

After spilling, or running out or gas leakage, absorption with normal mechanical purifying agents.

A.7 Details to toxicology

No toxic effects known.

A.8 Details to ecology

No influence khown.

12
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Annex B
(informative)

Model test report for hydraulic energy nozzles in accordance with

1ISO 5682-1:1996

B.1 General

Orderer

Test refgrence number:

DT T 1O St o N

Name arnjd address of the testing laboratory: ... S e

Name of the engineer in charge of the test:

Name of the technician in charge of the test: .. il s

Complete designation of the nozzles:

NOTE —

f)

Q)

type

catalogue reference (dimensions):
material(s):

batch number:

For cone nozzles, give appropriate information for the nozzle disc and nozzle tip.

b and address of the-manufacturer:

OF N 0ZZ e

13
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B.2 Results of tests to determine the characteristics of the nozzles

NOTE — During tests B.2.1 to B.2.6 the pressures were kept stable, at least to within 2,5 %.

B.2.1 Uniformity of discharge of the nozzles

B.2.1.1 Ambient conditions

Temperature of the test liquid: ............. °C
Temperature of the ambient air: ............ °C
Relative humidity of the air: ..o %

B.2.1.2 Sampling of the nozzles tested

The tests werg carried out on 20 complete nozzles taken at random from a batch of . nozzles.

Place of sampl|ing:

Date of sampling:

B.2.1.3 Test |iquid

Clean water, ffee from solids in suspension.

B.2.1.4 Pressure

The test pressjre is 0,3 MPa.

B.2.1.5 Meagurements

The error of the measurement of the volume: discharged is less than 1 % and the error of the duration of the
discharge is leps than 1 s.

Duration of digcharge: ................ s (='60 s)

B.2.1.6 Results for the discharge rates of all the nozzles

(Graph or tablg in which the\discharge rate of each nozzle is expressed as a percentage of the mean discharge rate
of 20 completg nozzles)

B.2.2 Variation in discharge rate as a function-of-the-pressure

B.2.2.1 Ambient conditions

Temperature of the test liquid: .............. °C
Temperature of the ambient air: ............ °C

Relative humidity of the air:

14
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B.2.2.2
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Test liquid

Clean water, free from solids in suspension.

B.2.2.3 Test pressures

Maximum pressure indicated by the manufacturer: ............................. MPa

Minimum pressure indicated by the manufacturer: ............................. MPa

Intermediate PreSSUreS: ..ooviiiiiiiiiii e MPa
................................................................................................................. MPa

B.2.2.4 |Measurement of the variation in discharge rate as a function of the pressure

The megsurements were carried out on nozzle No. ...... , the discharge rate of which is closest to th
determined in B.2.1.

The errof of the measurement of the volume discharged is less than 1 % and the.errer of the duratio
is less tHan 1 %.

Duration|of discharge: .....cccoveiiiiiiiee e s(=60s)

B.2.2.5 |Results for the discharge rate as a function of pressure

(Graph, \vith the discharge rate on the y-axis and the pressure on‘the x-axis, or table.)

B.2.3 Pistribution of the spray

B.2.3.1
Temperd
Temperd

Relative

B.2.3.2

Clean wi

Ambient conditions

ture of the test liquid: ...........¢coomnnee. °C
ture of the ambient air: ... °C
humidity of the air: G %
Test liquid

pter, free from solids in suspension.

e mean value

n of discharge

B.2.3.3 | Test pressures

Maximum pressure indicated by the manufacturer: ... MPa
Minimum pressure indicated by the manufacturer: ..o, MPa
Other PrESSUIES: ..o e e MPa
................................................................................................................. MPa

15
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