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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.
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Equipment for crop protection — Spraying equipment —

Part 3:
Test method to assess the performance of volume/area
adjustment systems
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Scope

document specifies the test method to assess the performance of volume/area‘adjustm
pray systems.

document is not applicable for manually-operated knapsack sprayers offor aircraft sp
Normative references
titutes requirements of this document. For dated references, only the edition cited

681, Equipment for crop protection — Vocabulary

5682-1:2017, Equipment for crop protections~ Spraying equipment — Part 1: Test
yer nozzles

b682-2:2017, Equipment for crop protection — Spraying equipment — Part 2: Test methd
orizontal transverse distribution forchydraulic sprayers
Terms and definitions

he purposes of this docurhent, the terms and definitions given in ISO 5681 apply.

ind [EC maintain términological databases for use in standardization at the following a

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

EC Electrepedia: available at http://www.electropedia.org/

Test conditions and apparatus

ent systems

rayers.

following documents are referred to in the text in such@jway that some or all of their content

hpplies. For

ited references, the latest edition of the referenced doeument (including any amendments) applies.

methods for

ds to assess

ddresses:

4.1

General test conditions

The general test conditions shall be those specified in ISO 5682-2:2017, Clause 5, and the specific
conditions given in 4.2.

© IS0 2017 - All rights reserved
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4.2 Specific test conditions

4.2.1 All measurements of the volume/area are carried out at the spray boom using water as the test
liquid. Measuring and recording shall continue after adjustments until a steady-state of the system is
achieved.

Stationary tests are allowed for sprayers or laboratories where the driving speed can be simulated
(e.g. sprayers with flow check modes, laboratories with a method of providing simulated speed to the
wheels or control system).

4.2.2 Atthestartofthemeasurementsdefinedin52and-53; the foltowingsprayer-settingsshattapply:

a) nomindl driving speed vy : 4 km-h-1, 6 km-h-1, 8 km-h-1, 16 km-h-1 or 24 km-h-1, according t¢ the
relevant local practice and regulations;

b) nomingl rotational frequency ny of the pumps:
1) for|pumps driven by power take-off (PTO) according to:
i) | aPTO rotational frequency of 400 min-1, if nominal rotational PT@frequency is 540 mjin-1;
ii) | aPTO rotational frequency of 800 min-1, if nominal rotational P70 frequency is 1 000 :Ilin—l;

iii)[ a PTO rotational frequency of 75 % of the nominal rotational PTO frequency, if this devjates
from 540 min-1 or 1 000 min-1.

2) for|pumps not driven by a PTO of the tractor or carriefvehicle (e.g. hydraulic driven) according
to an engine rotational frequency of 75 % of rated éngine speed.

c¢) a nomjnal volume/area ry according to the relevant Good Agricultural Practice and ocal
regulatjons.

4.2.3 If the pump drive is independent of-éngine rotational frequency (e.g. pumps driven by the
hydraulic system of the tractor) or if the driving speed is not controlled by engine rotational frequency
(e.g. hydrostatic transmission or variable.transmission), variation of the speed (5.3.2.) is not necessgry.

4.3 Measuring equipment

See ISO 5642-1.

5 Test procedure

5.1 Gendral

The tests shallbe made on a stationary sprayer. If the volume/area adjustment system does not pravide
a driving speed simulation mode, the driving speed shall be simulated with the help of a function
generator. Its frequency shall be adjustable in conjunction with the pump rotational frequency or
separately.

Preferably, a flow meter according to 4.3 shall be used for the measurements. If the measurements are
performed using a pressure indicator, the relation between volumetric flow rate and spray pressure
shall be determined prior to the measurements using the method provided in ISO 5682-2:2017, 6.5. The
pressure shall be measured downstream of any central pressure filter. If other parameters are used to
control the flow rate, they shall be substituted in place of the term “pressure”.

For all measurements, the volumetric flow rate shall be recorded with a minimum sample rate of 10
measurements per second.
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The measurements shall be made under the conditions specified in 4.1 and 4.2 together with the

conditions specified in 5.2 and 5.3.

The measurements in 5.2 and 5.3 shall be performed three times.
5.2 Switching on and off spray boom sections

5.2.1 Measure continuously the duration(s) for which the mean volume/area deviates mor
from the mean volume/area in the steady-state.

e than 10 %

5.2.
Swi

Operate the sprayer at the conditions specified 1n 4.2.2 and switch off the main_sp
h on the main spray control and make the measurements simultaneously.

Operate the sprayer at the conditions specified in 4.2.2 and switch off the’main sp
lower the driving speed to 75 % of vy and reduce the rotational frequency to 75 9
compensated pump systems, the rotational frequency n will be set by the céntrol system z
speed and rate. Switch on the main spray control and make the measurements simultaneous

5.2.4 Operate the sprayer at the conditions specified in 4.2.2 and%switch off the main sp
then| raise the driving speed to 125 % of vy and raise the rotational frequency to 125 ¢
compensated pump systems the rotational frequency n will be set by the control system 3
spedd and rate. Switch on the main spray control and make the'nmeasurements simultaneous

5.2.5 Operate the sprayer at the conditions specified>in 4.2.2 and switch off the main sp
Switch on the main spray control. Successively switéh off each spray boom section, then
spraly boom section on again. Make the measurements simultaneously.

5.3 | Speed variations

5.3.1 General

Meapure continuously the duration(s) for which the mean volume/area deviates more thar

the mean volume/area in the steady-state.

p

5.3.2 Pump rotational frequency

Chanpge the pump_ rotational frequency from at least 0,75 ny to ny and then to 1,25 n
from 1,25 ny to #ij-and to 0,75 ny in stages of 5 s each. At the same time set the driving g
same percentage-of vN. For compensated pump systems the rotational frequency n will b
contjrol system/according to speed and rate. Make the measurements simultaneously.

5.3.

ray control.

ray control,
h of ny. For
ccording to

\

ray control,
h of nN. For
ccording to

Y-

ray control.
switch each

10 % from

N and then
peed to the
e set by the

Driving speed

Set the driving speed to 0,75 vy, vn, 1,25 vy, vN and then to 0,75 vy while keeping the pump rotational

frequency constantly at ny, and make the measurement simultaneously.

5.4 Resetting the volume/area

Measure the volume rate as described below and calculate the coefficient of variation in accordance
with Clause 6. Begin the measurement after the system has stabilized to within at least 10 % of the
target volume/area. Continue collecting the measurement data for at least 10 s after starting to obtain
valid data.

The sprayer is operated at a pump rotational frequency of ny and a driving speed of vy. Make the
following two series of measurements 7 times.

© IS0 2017 - All rights reserved
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Set and operate the sprayer at a volume/area of 0,7 ry then successively set it to ry and 1,3 ry. Reduce
the rate from 1,3 ry successively to ry and 0,7 ry. Make measurements at each of the successive rates.

When setting the volume/area, be careful not to exceed the required value and to have to adjust the

volume/are

a in the opposite direction.

6 Calculation

For each setting, the coefficient of variation (Cy), expressed as a percentage, is calculated as follows:

<100 %

he standard deviation:

S
CV:T
X

where
s ist
)
s=1/1=]
x st
n
x = =1
Xgiist

The largest
Xq (calculat
expressed 3

he mean volume/area:

> x

ai

-th

he i~ average value of the volume/area:

i=1,2,..,nisthe measurement index (n = 7).

positive deviation dpaxand largest negative deviation dpin, respectively, from the ave
ed from the data obtained from 10 s of each of the 7 measurements according to
s percentages, are Calculated as follows:

rage
5.4),

X oy — X
_ ['max a 0
Omax = 100,%
Xa
K min — X
_ {min a 0
Omin = 100 %
Xa
The deviation 2 between average volume/area Xz, and nominal volume/area Xnom, €xpressed
percentage, is calculated as follows:
X —X
A=_4 ___1om 44550
Xnom

7 Testreport

The results

shall be presented in a test report. An example of a report is given in Annex A.

as a
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Annex A
(informative)

Example of a test report

A.1_Duration(s) for which the mean volume/area deviates by more than 10 %
from the mean volume/area in the steady-state
A.11 Switching on and off the nozzle lines
Values in s
. 1 2 3 Ayverage
According to sub-clause
off On Ooff On Off. On Off On
52.2 (vNn,N)
52.83 0,75(vn, N)
524 1,25(vn, rN)
A.1.2 Switching on and off the boom sections according to 5.2.5
Valuesin s
. 1 2 3 Average
Boom section
Ooff On Ooff On off On Off On
1
2
3
4
5
6
7
8
9
10
A.1.3 _-Speed variations
A.1.3.1 Pump rotational frequency according to 5.3.2
Values in s
Sequential settings
Measurement
0,75vN /0,75 rN VN/ TN 1,25vN /1,25 N VN/TN 0,75vN /0,75 rN
1
2
3
Average
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