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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
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Introduction

The sprayer main tank may be connected to an introduction hopper in order to prevent chemical cross-
contamination, contamination of the operator and of the environment.

Currently two main different types of hopper are available on the market:

— |introduction hoppers, which are able to transfer the chemical into the main tank of the sprayer;

— |induction hoppers, which are able to transfer the chemical product into the sprayersand partially mix the
chemical product, and are able to carry out self-cleaning.

ISO[21278 is applicable to induction hoppers for fertilizers and plant protection.products for agrigultural crop
protection machines and is aimed at verifying their functionality.

© 1SO 2008 — All rights reserved
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Scope

part of ISO 21278 specifies the test methods for the verification of the performance limits
bers, as specified in ISO 21278-2.

Normative references

following referenced documents are indispensable for the dpplication of this document,
rences, only the edition cited applies. For undated references, the latest edition of the
iment (including any amendments) applies.

5681, Equipment for crop protection — Vocabulary

5682-2:1997, Equipment for crop protection — Spraying equipment — Part 2: Test methods f
yers

21278-2, Equipment for crop protection*— Induction hoppers — Part 2: General require
ormance limits

Terms and definitions

the purposes of this document, the terms and definitions given in ISO 5681 and the following a

ce having a bowl able to transfer and partially mix any kind of liquid or solid plant protection
izers inside\the main tank of the sprayer, and able to self-clean

E The device may be attached to the machine or free-standing, and able to be connected to the
forilling operations.

pf induction

For dated
referenced

or hydraulic

ments and

bply.

products or

sprayer tank

3.2

cleaning device for crop protection product cans
device for cleaning the inside of empty crop protection product cans
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4 Test materials and equipment

4.1 Clean water, without any solids in suspension.

4.2 Solution of water with coloured material, for its visual determination.
4.3 Copper oxychloride powder, as defined in Annex A of ISO 5682-2:1997.

4.4 Micro-granules, as specified in Annex A.

4.5 Sticll]y_zem;;e_pmﬁuct (as specified in Annex B)
4.6 Loading device, having an outlet internal diameter of between 30 mm and 40 mm, see Figure~1:

I

A

|

Key
1 loading device (e.g. funnel)
2 induction} hopper to be tested

a8  Qutlet dipmeter of the loading deyice:

Figure 1 — Scheme of thé positioning of the loading device to load the powder or micro-granuleg
into the induction hopper

5 Test ¢onditions

5.1 General

The induction hopper shall be tested following the manufacturer's instructions as given in the instruction
handbook and according to the nominal operating values declared by the manufacturer.

5.2 Environmental conditions
The water temperature shall be between 5 °C and 25 °C.

The environmental temperature, the test liquid temperature, the relative humidity and the atmospheric
pressure shall be recorded in the test report.

2 © 1SO 2008 — All rights reserved
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5.3 Liquid pressure

The liquid pressure shall be measured with a maximum error + 2,5 %; during the single test the working
pressure may vary within + 5,0 % of the average value.

5.4 Volumetric and flow-rate measurement

The volumetric and flow-rate measurements shall be within + 1,0 % error.

5.5 Weight measurement

Thelweight measurement for introduced materials shall be within + 10 g error.

6 |Test methods
6.1 Nominal volume of the induction hopper

6.1. Test procedure
Us¢ the liquid as defined in 4.1.

Plage the induction hopper in the position recommended by the manufacturer, and then fill the bowl up to the
maximum filling level as defined in the instruction handbook:

6.1.2 Results
Measure the amount of test liquid inside the bowl\The test results shall be expressed in litres (1).
6.2| Total volume of the induction hopper

6.2l Test procedure
Us¢ the liquid as defined in 4,1%
Plage the induction hopper.in the position recommended by the manufacturer.

If present, the cover-is-to be open during operation. Continue to fill the bowl up to its upper edge.

6.2.2 Results

Meagsure the amount of test liquid inside the bowl. Results shall be reported in litres (1).

o) efe-tetat-vetume—Hgmn-ef-the-irduetion hopper

Th B niac S —L- L bafias n ol
IS PCTCTCItagt—yaP {7 gyer/ PetWwoTTTOT T

shall be calculated as follows:

% _ (Vtotal _Vnom)X/IOO
over = %

nom

© 1SO 2008 — All rights reserved 3


https://standardsiso.com/api/?name=68ae4dd267d77130bbd5662943b00774

ISO 21278-1:2008(E)

6.3 Precision of the level indicator

6.3.1 Test procedure
Use the liquid as defined in 4.1.

Place the empty induction hopper in the position recommended by the manufacturer and then:

a) fill the bowl up to the first reading point of the filling level as defined in the instruction handbook and

determine the amount of water introduced (X;,g45);

b) continye with the procedure as given in 6.3.1 a) for all the successive reading points.

6.3.2 Results

The test reqults shall be expressed as percentages of nominal value (X,,,p,)-

The accuragy shall be calculated as follows:

(Xmeas _Xnom)X100

Accurgcy = %

nom
6.4 Emptying flow rate

6.4.1 Test procedure

Use the liqyid as defined in 4.1.

The emptyipg flow rate shall be determined measuring-the time needed for a known amount of clean watgr to

exit from the induction hopper bowl. The tests shall be-made with the following operational parameters:

a) inlet flgw rate (pump flow rate): maximuni and minimum values declared by the manufacturer; in add

flow rafes at two intermediate points should be measured, if applicable;

b) outlet pressure: at least with the-maximum value declared by the manufacturer and 20 kPa. The o

pressu
equal t

c) outlet gipeline internal diameter: value declared by the manufacturer.
Operate with the inductien hopper in stable conditions.

Make at legst threereplications of the test. The difference between the data of the three replications shal
exceed a coefficient of variation value of 10 %.

‘e shall be measured on-the induction hopper pipe outlet after the suction device at a dists
b 10 times the pipeline.mean internal diameter, at the same height of the outlet (see Figure 2);

tion

Litlet
nce

not
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6.5.

N

T — & j—

nduction hopper pipe inlet
nduction hopper pipe outlet
known volume of water (e.g. 10 1)

pressure gauge for the measurement of the outlet pressure
njector position

Distance between the outlet pressure measuring point and the beginning of the induction hopper pipe ol
mes the induction hopper pipe outlet diameter).

Figure 2 — Scheme of the outlet pressure measurement

P  Results

results shall be given in I/min from-the outlet of the induction hopper according to the pump fl
prding to the outlet pressure.

Emptying performance with powder

1 General

emptying performance with powders shall be determined measuring the amount of powder re
ction hopper bowl after the test.

P Test procedure

beginning of the induction hopper pipe outlet and measuring point of the induction hopper pipe outlet diameter

tlet (equal to

bw rate and

sidue in the

Us

ne test material as aetinea in 4.5 ana apply the TolIowINg proceaure.

Operate the induction hopper following the manufacturer's instructions as given in the

instruction

handbook and according to the nominal operating values declared by the manufacturer. Then, introduce
0,1 kg of the test material per 1| of its nominal capacity with a continuous flow. To ensure continuity, a

loading device as given in 4.6 shall be positioned as recommended by the manufacturer.

Operate the system for a time of 60 s.

The outlet pressure during the test shall be at least the maximum pressure as defined by the

manufacturer.

© 1SO 2008 — All rights reserved


https://standardsiso.com/api/?name=68ae4dd267d77130bbd5662943b00774

ISO 21278-1:2008(E)

¢) Remove the residual test material from the induction hopper bowl, including cover (if present), using a

known

amount of water and collect it in a separate tank.

d) Take at least three representative samples > 50 ml from the homogenous volume of rinsing liquid.

e) The samples shall be analysed by a drying technique at a temperature of between 105 °C and 110 °C.
Another technique, giving equivalent values and accuracy, can be used. Measure the weight of the test
material residues with the accuracy as defined in 5.5.

f) Calculate the total amount of the test material residue in the induction hopper bowl and report the

6.6 Emp
6.6.1 Gen
The empty

micro-grant

6.6.2 Tes
Use test ma
a) Operat
handbq
0,1 kg
loading

b) Operat

The o

manufacturer.

c) Take af least three representative samples > 50 ml from the homogenous volume of rinsing liquid.

d) The s&
Anothe
materid

e) Calculz

averag
obtaine

6.7 Effic

ying performance with micro-granular product

eral

ng performance with micro-granules products shall be determined measudring the amour
les residue in the induction hopper bowl after the test.

l procedure
terial as defined in 4.4 and apply the following procedure.

e the induction hopper following the manufacturer's<inastructions as given in the instrug
ok and according to the nominal operating values déclared by the manufacturer. Then introg
pf the test material per 1| of its nominal capacity with a continuous flow. To ensure continui
device as given in 4.6 shall be positioned as res@mmended by the manufacturer.

b the system for a time of 60 s.

Itlet pressure during the test shall(be at least the maximum pressure as defined by

mples shall be analysed- by a drying technique at a temperature between 105 °C and 11(Q
r technique, giving_equivalent values and accuracy, can be used. Measure the weight of the
| residues with thé-accuracy defined in 5.5.

te the total_amount of the test material residue in the induction hopper bowl and report
b value, «hy'grams (g), and as a percentage of the amount originally introduced. The va
d from<thrée samples shall not be higher than + 10 % of the mean value.

ency of the induction hopper internal washing system

6.7.1 General

jJues

t of

tion
uce
y, a

the

test

the
ues

The efficiency of the induction hopper internal washing system shall be determined measuring the amount of
test material residue in the induction hopper bow! after the test.
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6.7.2 Test procedure

Use
a)

b)

c)

the test material as defined in 4.5 and apply the following procedure.

Contaminate the dry induction hopper bowl with the test material to 5 % more than the nominal volume.

With the system disconnected, open the discharge valve and empty by gravity the induction hopper bowl

until no evident dripping is present for at least 20 s.

Directly afterwards, reconnect the system, activate and operate the washing system:

6.7.

The)
ast

6.8

.l Test procedure

— use the liquid as defined in 4.1;

— operate the washing system according to the nominated operating values |decla
manufacturer;

— operate the washing system during the time specified in the instruction handbook, but for
time of 2 min, and record the time.

Clean with water accurately all internal parts of the induction hopper bowl including ths
example with a spray gun at low pressure) to collect all the test matérial remaining in the bowl

Measure the amount of water used for cleaning.

Measure the amount of test material in the cleaning liquid by means of spectrophotomet
fluorometric analysis or equivalent means.

3 Results

test results shall be expressed as percentage ‘value referred to the induction hopper nominal
btal quantity (ml).

Cleaning device for crop protection product cans

test shall be carried out with a reference can as specified in 6.8.2 and a reference product as
and apply the following-procedure.

Empty the refefence can filled with the reference product until no evident dripping is present
20 s and conduct the test directly.

Clean. the“device to be tested according to the instruction handbook. The cleaning duration
maximum of 30 s.

red by the

3 maximum

cover (for

ic analysis,

volume and

specified in

for at least

shall be a

Determine the residue of the reference nroduct in the reference can after the cleanina proc
L ~ T

pdure using

simple methods of analysis (for example photometry or titration).
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Dimensions in millimetres
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Figure 3 — Reference can
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6.8.2 Reference can

The reference can shall have a nominal volume of 10 | and shall correspond to Figure 3. The handle shall be
squeezed off.

In addition, it shall have the following characteristics:
— material: polyethylene, non coloured;

— weight: 400 g + 20 g;

— | maximum volume: 111+ 0,21 (at 20 °C).

Thel reference can shall be stable on even ground. It shall be free from dirt.

6.8.8 Results

The| volume of residue after cleaning shall be expressed in terms of a percentage of the nominal vglume of the
can

6.9| Evaluation of hydraulic tightness

6.9.1 General

The efficiency of the hydraulic tightness shall be determined by visual evaluation of the splashep out of the
indyction hopper during:

a) |emptying of the hopper;
b) |internal cleaning of the hopper;

c) |cleaning of the can.

6.9. Test procedure
Usd the test material as definedin 4.2.
Usd the maximum inlet flow rate declared by the manufacturer.

For|each test follow.the instruction handbook.

6.9.2.1 Emptying the hopper

Fill Ihe hopper to its nominal level.

If present, open the cover, then activate the necessary function. Maintain the function activated until the
hopper is empty. Evaluate the presence or absence of splashes.

NOTE In order to better understand the presence of splashes, use an absorbent sheet able to collect all the splashes.

6.9.2.2 Internal cleaning of the hopper

Activate the necessary function according to the instruction handbook. Maintain the function activated for 60 s.
Evaluate the presence or absence of splashes.

NOTE In order to better understand the presence of splashes, use an absorbent sheet able to collect all the splashes.

© 1SO 2008 — All rights reserved 9
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6.9.2.3 Cleaning the can

Use a 10 | reference can.

Activate the necessary function according to the instruction handbook. Maintain the function activated for 30 s.
Evaluate the presence or absence of splashes.

NOTE In order to better understand the presence of splashes, use an absorbent sheet able to collect all the splashes.

6.9.3 Results

The result s

7 Test]i

The results

hall be expressed in terms of the presence or absence of splashes.

eport

of the tests shall be stated in a test report (see Annex C for example).

10
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Annex A
(normative)

Micro-granular test material?

The micro-granular test material shall have the following characteristics.

a) Composition Sutfur=80-%-

b) |Size of the particles <75 umin 95,0 %.

c) |Solubility Water soluble at 25 °C.
d) |Bulk density (0,9 to 1,0) kg/dm3,
NOTE Further selection of test products is in progress.

1) This test granule is also known under the trade name of Kumulus® Tecno. This information is given for the
convenience of the users of this part of ISO 21278 and does not constitute an endorsement by ISO of this product.
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