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INTERNATIONAL STANDARD ©1ISO

ISO 13440:1996(E)

Equipment for crop protection — Agricultural sprayers —
Determination of the volume of total residual

1 Scope

This International Standard specifies the test method for the determination of the volume of tota
mounted, 1

2 Defini

For the pu

2.1

2.2

23

24

volyme of total residual
Volume of
and/or pre

volume of residual in the tank; dilutible volume
Part of the

dea
Part of the

hor
Normal op

3 Gene

3.1

The

be driven

boom shal

3.2 The

a)
b)
c)

d)

1 /mi

railed and self-propelled agricultural sprayers used for crop protection and fertilization.

tions

poses of this International Standard, the following definitions apply :

the spray mixture remaining in the sprayer which cannot be-delivered with the intended ap
ssure, equal to the sum of the volume of residual tank and the'dead volume.

total residual that remains in the tank or that can flow back to the tank during normal sprayef

H volume; non dilutible volume
total residual that cannot flow back to the tank during normal operation of the sprayer.

zontal position
erating position of the sprayer on level'ground.

ral

est shall be carried 'out with the sprayer secured in a stationary and horizontal position. Th
at nominal speed. The spray boom including liquid iines and nozzles shall be in working
be equippedwith one size of nozzles recommended by the manufacturer.

bressufe-shall be set such that the average liquid output of the nozzles is :

h for pneumatic sprayers;

residual for

plication rate

operation.

e pump shall
bosition. The

2 I/min for field crop sprayers and vineyard sprayers;

4 I/min for orchard sprayers;

6 I/min for hop plantation sprayers.

NOTE — The output values given are for the normal case but other values can be used for particular cases.

The liquid output of each nozzle shall be adjusted with an accuracy of £ 0,1 I/min.

The spray tank shall be half full or contain, at most, 500 I. The liquid used shall be water.
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4 Procedure

4.1 On level ground

Secure the sprayer in a horizontal position and in accordance with 3.1.
Set the pressure and the liquid nozzle output in accordance with 3.2.
Refill the amount of water to be in accordance with 3.2 and start the test.

Let the sprayer discharge the water until the first pressure drop of 25 % for 1 s occurs.

Then immedilitely stop the sprayer and measure the volume of the residual.

Measure the polume of residual in the the tank and the dead volume, to an accuracy of 0,1 % ©f the nominal tank
volume.

Repeat the measurement and record the average of the two measurements as the vaiue of the volume of totali
residual.

NOTE — Alterpatively, instead of measuring the volume of the residual, the sprayer can be‘weighed after the test and after the
total discharge|of the sprayer. The residual volume can then be calculated.

4.2 On slopes
4.2.1 8,5° slppe

The sprayer ghall be inclined to the left and to the right, to the front'and to the rear at an angle of 8,5° + 0,4°. In each
of these positjons, determine the volume of residual in the tank'and the dead volume as stipulated in 4.1.

4.2.2 Maximal slope

Optionally, ap additional determination can be“performed at an angle corresponding to the maximum slope
recommendefl by the manufacturer.

5 Test report

The test results shall be recorded.in’a test report which conforms to annex A.
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Annex A

(normative)

Test report for the determination of the volume of total redidual for
agricultural sprayers, conforming to ISO 13440

A.1 Sprayer

Name and|address of manufacturer, distributor or importer: ............ocooeeeveeneeeeeeeeeeeeeeeeeeeeeeeeee i e

TYPE Of SPFAYEI: ..ottt re e s seesaesseenennesressesseko Dneereeeeereeeneseeeesetb e s eee e e
Year Oof MENUIACIUIE: ........ociiuiiiiic et et et e e eee e e eaeeee e e e eaeeee e eee e,
NomiINal taNK VOIUME: ......oiiiiiiiiicec e e oot saesee e e eeeeeseenneneeeeseeeeehereee e e s, I
TYPE Of PUIMIP: <.ttt ee e e en s s Dot Ynr e st et e e e eene et eeeeseeeeeeeeeaah et ees e e e e
SPray PUNMTP CAPACIHY: ..eeouieieeierieeieeeeieie st eeereeeeeseeeeeseesreeeeseessegbas b e e reereeressseseeeneeseeseesseseessessessnnesabreressisis I/min
Working width (only for field Crop SPrayers): ........cceuerererereismd@inieieeeeeeeee e b m
Count of npzzles (only for air assisted SPrayers): .......c.cccooieerrerneinienieeeseeeeee e eeeeeeeee oo
NOZZIE SIZE: ... e A b ettt ea e e eneeteeteetesaeeteeneeeeeeeeeeeeeeaebeeeeeeeeee s
Total flowrite of spray lQUIA: .......coevireriireeee T et e I/min
LOCALION Of MATKING: ....cueiiiieiiiiciieeet e sy Lo sttt ettt s te st e st e s ess e e eseeteeseesenseseesenseseeseessenssneenssena|esneeeeseeanseeeas

Trade NAME(S): ..eiieieieiie sttt e ettt e st e ae e b e st e ete e besbeeseentesteeneesteeseesaeseeesneeneeeneeeneseehereereeseeeeenns
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A.2 Volume of total residual (calculated values)

ON 1EVEI GIOUNG: ..ttt ettt ettt ettt e s bt e she e s a e e e mteeabe e teessteeaaaaanbeaesseentesenneesseeanseanteennas !

On slopes:

Maximum slope

Direction 8,5° slope recommended by the
manufacturer”: ........ °
In the contour
In directign of travel to the left | i SRS UURRTUPURRRUURRIY -1 N I
In directi¢n of travel to the right | . R RTTTROROR ). ) Ao R I
In the contqur gradient
Ascending Eoo e e l
Descendlng | e F o e e !

1) For a test|in accordance with 4.2.2.

A.3 Volume of residual in the tank (measured values)

ON VeI GIOUNG: ettt sttt ettt S e s ae e teeteeteeessensestseseesenesaesneesnneeeneedereseesnens I

On slopes:

Maximum slope

Direction 8,5° slope recommended by the
manufacturer’: ........ °
In the contour
In directipn of travel to the left | N Lo e I
In direction of travel to the right <N e, ool e |

In the contgur gradient

Ascending ()7 | e, L e, I

Descending N7 | e L e, I

1) For a test|in accordanceywith 4.2.2.

A.4 Dead|volume (measured values)

ON 1EVEI GrOUNIA. ...ttt ettt sttt et e et e te st e seeeee e seseeeeeeeaeennesseenssesesesseesses heree oo |

1001 T=Y V2= (Lo T3 O

MeasuremMeNnts MAAE DY: ... et et e e e e e e e e e e e e e e e e
TESTIOCALON: ...ttt a et et ettt e et e ee et e et eee et e eee et e e e e e e e en e s e s e e e e e e oo

DAt Of TNE HESE: et
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