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Presentation Outline

« Use of plant protection product application equipment
and its maintenance, required technical checks of
sprayers, ways to improve spray quality.

« Consideration of available and new standards for
machinery inspection.

 Preparing plant protection product application
equipment for work, including calibration, and
operation with minimum risks.

« Technical check of sprayers, calibration of plant
protection product application equipment, ways to
improve application quality.
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European Standard EN 13790 Part 1: Field crop
sprayers

The implementation of the EN 13790: The Greek
experience

My scope is to show you as many pictures as I can.
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European Standard EN 13790
Part 1: Field crop sprayers

........the starting point for sprayer inspection
in Europe

During recent years, several countries have developed systems
for inspection of sprayers. Developments in this direction have
been stimulated by public concern about risks, and the aim of

reducing the use of crop protection products.
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However, there are three main arguments for the inspection:
- test operator safety
- less potential risk of environmental contamination by crop
protection products
- good control of the pest with the minimum possible input
of crop protection product.

The European Standard EN 13790 consists of the following
Parts, under the general title Agricultural machinery —
Sprayers - Inspection of sprayers in use:

- Part 1: Field crop sprayers
- Part 2: Air-assisted sprayers for bush and tree crops
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The European Standard EN 13790 specifies the requirements
and methods of their verification for the inspection of sprayers
in use. It relates mainly to the condition of the sprayer in
respect of safety hazards for the test operator, the potential

risk of environmental contamination and opportunities to
achieve good application.

The compliance with the requirements defined in the following
clauses shall be checked by:

--inspection,
--function tests and
--measurements.
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Agricultural machinery - Sprayers - Inspection of sprayers in use
_ - Part 1: Field crop sprayers

Matériels agricole - Pulvérisateurs - Contrble des Landmaschinen - Pflanzenschutzgerite
. 4 ‘ = Prisfung von in
pulvérisateurs en service - Partie 1: Pulvérisateurs pour wmw-Tm:

Feldspritzgerite

In order to use crop protection products in agricultural production in Europe sarely, It IS necessary 10 aenne e
requremantsandtestmemodsfo:spmyerahuse.msbarelevamwapmmm‘mndardmdma
qummentsfornewequipmmtln‘mpocldsatelyhazards(mENoonmdpotemlalrlsksof
environmental contamination (see EN 12761 Parts 1 to 3).

According to the CEN/CENELEC Internal Regulations, the national standards organizations of the following
countries are bound to implement this European Standard: Austria, Belgium, Czech Republic, Denmark,
Finland, France, Germany, Greece, Hungary, Iceland, Ireland, Italy, Luxembourg, Malta, Netherlands,
Norway, Portugal, Slovakia, Spain, Sweden, Switzerland and the United Kingdom.
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Introduction

Standardising the requirements and methods for inspection of sprayers in use, takes into consideration not
only the original performance of the spraying equipment, but also its use, care and maintenance. This is the
logical link between new equipment of good quality and well educated and concerned users.

The inspection of sprayers in use can be done on a voluntary or mandatory basis. In both cases further official
or legal specifications are necessary, e.g. on the execution management of the inspection, which
organisations are authorised to carry out the inspection, time intervals between inspections etc... As the
specifications of this European Standard are based on EN 907 and EN 12761, it may be the case that
sprayers in use which were produced before EN 907 and EN 12761 came into force do not fulfil all the

specifications given in this European Standard.

3 Inspection

The compliance with the requirements defined in the following clauses shall be checked by inspection,
function tests and measurements.

NOTE Some of the tests specified in this standard involve processes which could lead to a hazardous situation. Any
person performing tests in accordance with this standard should be appropriately trained in the type of work to be carried
out. All national regulatory conditions and health and safety requirements should be followed.




European
Commission

4 Requirements and method of verification
4.1 Power transmission parts

41.1 The power take-off drive shaft guard and the guard of the power input connection (PIC) shall be fitted
and in good condition:

— the different parts of the shaft, the universal joints and locking systems shall not show any mark of
excessive wear and shall operate correctly ;

— the function of the guard shall be obvious and the guard shall not show any wear marks, holes,
deformations or tears;

— the restraining device that prevents the rotation of the power take-off drive shaft guard shall be present
and shall work reliably.

-The protective devices and any moving or rotating power transmission parts shall not be affected in their
function.

mdm:inpacﬁmmﬁlﬂonm

|




PIC._not okay

4.1.1

The power take-off (PTO) drive shaft guard and the guard of the power input
connection (PIC) shall be fitted and in good condition: The protective devices and

any moving or rotating power transmission parts shall not be affected in their
function.

Method of verification: inspection and function test.
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4.1.2

A device for supporting the
PTO drive shaft when not in
use shall be present and in
good condition. The chain or
device used for restraining
the PTO shaft guard shall
not be acceptable for this
purpose. The guard of the
PIC shall be fitted and in
good condition.

Method of verification: inspection and function test. 10
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4.21 The pump capacity shall be suited to the needs of the equipment.

a) The pump capacity shall be at least 90 % of its original nominal flow, given by the manufacturer of the
sprayer.

Method of verification: measurement according to 5.2.1.a); or

b) the pump shall have sufficient flow rate capacity in order to be able to spray at maximum working
pressure as recommended by the sprayer or the nozzle manufacturer during test with the largest nozzles
mounted on the boom while maintaining a visible agitation as specified in 4.3:

Method of verification: measurement according to 5.2.1.b).




b) the pump shall have sufficient flow rate capacity in order to be able to spray at maximum working
pressure as recommended by the sprayer or the nozzle manufacturer during test with the largest nozzles
mounted on the boom while maintaining a visible agitation as specified in 4.3:

Method of verification: measurement according to 5.2.1.b).
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4.2.2 There shall be no visible pulsati used' by the purhp.

Method of verification: inspection and function test.
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‘ Filter/suction side

4.2.3 When there is a pressure safety valve on the pressure side of the pump, this valve shall work reliably.

Method of verification: inspection and function test.



4.24 There shall be no Ieakages (e.q. dnpplng) from the pump.

Method of verification: inspection.
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4.3

A clearly visible recirculation shall be
achieved when spraying at the
nominal p.t.o speed, with the tank
filled to the half of its nominal
capacity.

Method of verification:
inspection.
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- . 441
« There shall be no leakages
from the tank or from the
filling hole when the cover
is closed.

Method of verification:
inspection.

leakages
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4.4.2

There shall be a
strainer in good
condition in the
filling hole.

Method of
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4.4.3

There shall be a
grating in the chemical
induction bowl, if
provided.

Method of verification:
inspection.
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4.4.4

Pressure
compensation (to
avoid over- or
underpressure in the
tank) shall be
ensured.

Method of
verification:
inspection.
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4.45 There shall be a clearly readable liquid level indicator on the tank which is visible from the driver's
position and from where the tank is filled.

Method of verification: inspection.

4.4.6 It shall be possible to collect the emptied spray liquid simply, without tools, reliably and without
spillage (for example using a tap).

Method of verification: function test.
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4.4.7 i there is a non-return device on the water filling device of the tank, this device shall work reliably.
Method of verification: inspection and function test.

4.48 The chemical introduction container, if provided, shall work reliably.

Method of verification: function test.
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Boom section valves 4

4.49 The cleaning device for crop protection product containers, if provided, shall work reliably.

Method of verification: function test.

4.5 Measuring systems, controls and regulation systems

451 All devices for measuring, switching on and off and adjusting pressure and/or flowrate shall work
reliably and there shall be no leakages.

Method of verification: inspection and function test.



Turning of the head :
and the upper body |
% is acceptable

The scale shall
be marked:

<5 bar: 0,2 bar
5-20bar: 1,0 bar
>20 bar: 2,0 bar

4.5.2

The controls necessary for spraying shall be mounted in such a way that they can be easily
reached and operated during the application and information provided for example on displays
that can be read respectively. Switching off and on of all nozzles shall be possible simultaneously.
Method of verification: inspection

4.5.3 / 4.5.4

The scale of the pressure gauge shall be clearly readable and suitable

for the working pressure range used.

Method of verification: inspection. n
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—* diameter: [~
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Electronic
device

European Standard E
pection of sprayers in

4,5.5 For analogue pressure gauges the minimum diameter of the pressure gauge cases shall be 63 mm.

‘Method of verification: measurement.

45,6 The accuracy of the pressure gauge shall be + 0,2 bar for working pressures between 1 bar (included)
and 2 bar (included).

From a pressure of 2 bar, the pressure gauge shall measure with an accuracy of + 10 % of the real value.

The pointer on the pressure gauge shall remain stable in order to permit reading-off of the working pressure.

Method of verification: according to 5.2.2.
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4.5.7 Other measuring devices, especially flow meters (used for controlling the volume/hectare rate), shall
measure within a maximum error of 5 % of the real data.

Method of verification: according to 5.2.3.

4.6.1 There shall be no leakages from pipes or hoses when tested up to the maximum obtainable pressure
for the system.

Method of verification: inspection and function test. ﬂ



Nozzle filters are not considerd
as pressure side filters

Hoses shall be positioned in such a way that there are no sharp bends and no abrasion which

makes the woven fabric visible. Method of verification: inspection.

4.7.1

There shall be one filter on the pressure side of the pump and in case of positive displacement
pumps also one filter on the suction side. The filter(s) shall be in good condition and the mesh

size shall correspond to the nozzles fitted according to the instructions of nozzle manufacturersn

Method of verification: inspection and function test.




4.7.2

If an isolating device is provided, it shall be possible, with the tank filled to its nominal volume, to clean

filters without any spray liquid leaking out except for that which may be present in the filter casing and the
suction lines.

Method of verification: inspection.

4.7.3

Filter inserts shall be changeable.



4.8. 1 The boom shall be stable in all dlrect|ons i.e. not loose in any joints and not be bent.

The right and the left parts of the boom shall be of the same length.

Method of verification: inspection.

482 When provided, the automatic resetting of booms shall operate if fitted with the device, to move
ackwards and forwards, in case of contact with obstacles.
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4.8.3 The boom shall be securely lockable in the transport position.

Method of verification: inspection and function test.
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4.8.4 The nozzle spacing and their orientation shall be unifbrm along the boom, exbept for special
equipment such as border spraying. By design, it shall not be possible to modify unintentionally the position of
the nozzles in working conditions, for example by folding/unfolding the boom.

Method of verification: inspection and measurement.

4.8.5 When measured stationary on a level surface, the distance between the lower edges of the nozzles
and the surface shall not vary more than 10 cm or 1 % of the half working width.

Method of verification: inspection and measurement.
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4.8.6 Regardless of the distance of the boom above the ground, no liquid shall be sprayed on to the sprayer
itself. This does not apply if needed by function and if dripping is minimised.

Method of verification: inspection.

4.8.7 A device shall be fitted to prevent damage to the nozzles if the boom hits the ground, if the working
width of the boom is = 10 m.

Method of verification: inspection.




It shall be possible to switch on and off individual boom sections.

Method of verification: inspection and function test.
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Mechanical device

4.8.9 Height adjustment devices shall work reliably.
Method of verification: function test.

4.8.10 Devices for damping unintended boom movements and slope compensation systems shall work

reliably. ﬂ



Section

leference max. 10%

4.8.11

When measured at
the inlet of the
boom sections, the
pressure shall not
vary more than 10
%, when the
sections are closed
one by one.

Method of
verification:
according to 5.2.7.
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4.9.1 All nozzles shall be identical (type, size, material and origin) all along the boom except where they
are intended for a special function for example the end nozzles for border spraying.

Other components (nozzle filters, anti drip devices) shall be equivalent all along the boom.

Method of verification: inspection.

4.9.2 After being switched off, the nozzles shall not drip. 5 s after the spray jet has collapsed there shall be
no dripping.

Method of verification: inspection.
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mean value

4.10 Transverse distribution
For the transverse distribution, the requirements and test methods of 4.10.1 or 4.10.2 shall apply.
NOTE1 If nozzles are used on a boom to form a uniform spray, 4.10.1 or 4.10.2 applies; in other cases, 4.10.2 applies.

NOTE2 A compared evaluation of the two methods given in 4.10.1 and 4.10.2 will be carried out during the revision of
this standard to check whether preference may be given to one of these methods.




4.10.1 Measurement on patternator

a) The transverse distribution, within the total overlapped range, shall be uniform. The transverse distribution
is evaluated on the basis of the coefficient of variation which shall not exceed 10 %; and

b) the amount of liquid collected by each patternator groove within the overlapped range shall not deviate
more than + 20 % of the total mean value.

Method of verification: measurement according to 5.2.4.
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Nominal values — measured values < 10 %
4.10.2 Flow rate measurement L ) ¥ Ui TR

41021 The deviation of the flow rate of each nozzle of the same type shall not exceed + 10 % of the
nominal flow rate indicated by the manufacturer.

Method of verification: measurement according to 5.2.5.

410.2.2 The pressure drop between the measuring point for pressure on the sprayer and the end of each
boom section width shall not exceed 10 % of the pressure shown on the pressure gauge.

Method of verification: measurement according to 5.2.6.
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Section 1

Section 142

4.10.2.2

The pressure drop between the measuring point for pressure on the
sprayer and the end of each boom section width shall not exceed
10 % of the pressure shown on the pressure gauge.

Method of verification: measurement according to 5.2.6.




5.1

Before the inspection takes place, the sprayer shall be carefully cleaned. Certain attention shall be

paid to rinsing and internal cleaning of the sprayer including filters and filters inserts, and external
cleaning of those parts of the sprayer that are most exposed to the crop protection product

when spraying.

Visible and other known faults should preferably be remedied before the inspection. A preparatory
"rough inspection” should be done at the site of the ordinary inspection, in order to avoid wasting t
making measurements on sprayers with very obvious serious faults. The owner/operator of the

sprayer should preferably be present at the

inspection.



5.2 Test facilities and
methods

5.2.1 Pump capacity
measurement

5.2.2 Verification of the
sprayers pressure gauges

5.2.3 Flow meters for
controlling the volume /
hectare rate

5.2.4 Measurement of the
uniformity of the
transverse volume

5.2.5 Measurement of the
flow rate

5.2.6 Measurement of
pressure drop

5.2.7 Measurement of
pressure variation when
the sections are closed

5.2.8 Other test facilities




European

Commission

5 Test methods

5.1 Preparation of sprayer
The test shall not start if requirements of 4.1.1 are not verified.

Before the inspection takes place, the sprayer shall be carefully cleaned. Certain attention shall be
rinsing and internal cleaning of the sprayer including filters and filters inserts, and external cleaning of
parts of the sprayer that are most exposed to the crop protection product when spraying.

Visible and other known faults should preferably be remedied before the inspection. A preparatory
inspection® should be done at the site of the ordinary inspection, in order to avoid wasting time
measurements on sprayers with very obvious serious faults.

s

LH

The owner/onerator of the soraver should preferablv be present at the inspection.
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a) The error of the flowmeter shall not exceed 2 % of the measured value when the capacity of the pump is
> 1001 and 2 /min when the capacity of the pump is < 100 I. The flow shall be measured at free outlet
and at one pressure between 8 bar and 10 bar, or if lower at the highest permitted working pressure for

the pump.

b) On sprayers not fitted with a test adapter or for pumps for which the maximum working pressure is not
known (see 4.2.1), a calibration pressure gauge shall be placed at an end nozzle and the maximum
working pressure recommended by the sprayer or the nozzle manufacturer during test shall be

established.
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9.2.2 Vermcation OT Ine sprayers pressure gauges

5.22.1 Specifications of pressure indicators used for verification

Analogue pressure gauges used for testing shall have a minimum diameter of 100 mm. Other minimum

requirements on pressure gauges used for testing are given in Table 1.

Table 1 — Characteristics of pressure gauges used for testing (in accordance with EN 837-1)

Pressure Scale unit Accuracy Class required Scale end value
range max.
Ap

bar bar bar Bar
1,6 6

0<Ap<6 0,1 0,1 1,0 10
' . 0,6 16
6<Ap<16 0,2 0,25 1,6 16
1,0 25

2,5 40

Ap> 16 1,0 1,0 1,6 60

1,0 100
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Nezzles flowrate te=t bench Analogue

SENsors

Dl ital sensors

Palett model o el

Pressure equipment for field crop sprayers

Analogue pressure gauges /0 —6bar/class 1/2 100 mm/ ...
Sets of fast coupling connections specific for any make of sprayers
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Equipment for field
crop sprayers
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ISO 16122 consists of the following parts, under the general title Agricultural and forestry machinery —

European
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Agricultural and forestry
machinery — Inspection of

sprayers in use
Part 1: General

Inspection of sprayers in use:

Part 1: General
Part 2: Horizontal boom sprayers
Part 3: Sprayers for bush and tree crops

Part 4: Fixed and semi-mobile sprayers
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Agricultural and forestry
machinery — Inspection of

sprayers in use
Part 1: General

Agricultural and forestry
machinery — Inspection of
sprayers in use

Part 3: Sprayers for bush and tree crops

Agricultural and forestry

machinery — Inspection of

sprayers in use
Part 2: Horizontal boom sprayers

Agricultural and forestry

machines — Inspection of
sprayers in use

Part 4: Fixed and semi mobile sprayers
| 54
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EUROPEAN STANDARD EN ISO 161221
NORME EUROPEENNE

EUROPAISCHE NORM March 2015

ICS 65.060.40

English Version

Agricultural and forestry machinery - Inspection of sprayers in
use - Part 1: General (1SO 16122-1:2015)

Matériel agricole et forestier - Contrdle des pulvérisateurs Land- und Forstmaschinen - Kontrolle von in Gebrauch
en service - Partie 1: Généralités (150 16122-1:2015) befindlichen Pflanzenschutzgeriten - Teil 1: Allgemeines
(120 16122-1:2015)




Annex A
(informative)

Parts of ISO 16122 dealing with specific sprayer types

Table A.1 sets out the subject of each of the other parts of ISO 16122.

Table A.1 — Parts of ISO 16122 dealing with specific sprayer types

Criteria Part 2 Part 3 Part4 Subject of future part of ISO 16122
Horizon- | Sprayers | Fixed and | Portable |Foggers| Train- Aerial
talboom | for bush | semi-mo- | sprayers? mounted |application
sprayers | and tree |bile spray- sprayers | platforms

crops ers
Types of sprayers/
driving power
Tracter-mounted X X X
Tracter-trailed X X X
Self-propelled X X X
Truf:k,.r‘all—terram X X X
vehicle
(Quad-mounted X X X
Quad-trailed X X X

Consumers,
Health And Food
Executive Agency
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Table A.1 (continued)

Criteria Part 2 Part3 Part 4 Subject of future part of IS0 16122
Horizon- | Sprayers | Fixed and | Portable |[Foggers| Train- Aerial
talboom | forbush | semi-mo- | sprayersa mounted |application
sprayers | and tree |bile spray- sprayers | platforms

crops ers
Transportation
Non-assisted X X X X X X X
Air-assisted X X X X
Electrostatic X X X
Form of application
Liquid droplets X X X X X X X
Liguid contact
Solid
Gas
Injection
Indirect X X X X X X X
Direct (specific X X X X
sprayer)
Direct (additional
device on conventional X X X X
sprayer)

Consumers,
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Agricultural and forestry

machinery — Inspection of

sprayers In use
Part 2: Horizontal boom sprayers

4.2 Pump(s)

4.2.1 Capacity
The pump capacity shall be suited to the needs of the sprayer.

a) The pump capacity shall be at least 90 % of its original nominal flow given by the sprayer
manufacturer or another minimum pump capacity given by the sprayer manufacturer.

Compliance shall be checked by measurement according to 5.2.1.2.2 or 5.2.1.2.3.

b) Or, alternatively, the pump(s) shall have sufficient flow rate capacity in order to be able to spray
while maintaining a visible agitation as specified in 4.3.1.

Compliance shall be checked by inspection.
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4.5.2.2 Scale of analogue pressure indicator

The scale of analogue pressure indicators shall provide graduations:

— atleastevery 0,2 barl) for working pressures less than 5 bar;

— atleastevery 1,0 bar for working pressures between 5 bar and 20 bar;
— atleastevery 2,0 bar for working pressures more than 20 bar.

Compliance shall be checked by inspection.

4.5.2.3 Accuracy of pressure indicator

The accuracy of the pressure indicator shall be

— 0,2 bar for working pressures at 2 bar and below,

— + 10 % of the real value for pressures at 2 bar and above.

This requirement shall be achieved within the working pressure range suitable for the nozzles mounted
on the sprayer under test.

Compliance shall be checked by measurement according to 5.3. m

Consumers,
Health And Food

Executive Agency
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4.8.3 Nozzle spacing/orientation
The nozzle spacing and their orientation shall be uniform along the boom.

The nozzle spacing (adjacent nozzle centre to centre distance) shall be within + 5 %6f their nominal
distance.

The verticality of the nozzle body shall be achieved with a maximum deviation of 10°.

In case of special design or applications (e.g. border spraying), nozzle body spacing, orientation and
configuration shall correspond to the manufacturer’s design specification.

It shall not be possible to modify unintentionally the position of the nozzles in working conditions, for
example by folding /unfolding the boom.

Compliance shall be checked by inspection and measurement.

4.85 When measured stationary on a level surface, the distance between the lower edges of the nozzles
and the surface shall not vary more than 10 cm or 1 % of the half working width. -

4.8.4.1 Vertical position

When measured with the sprayer stationary, the vertical distance between the lower edges of each
nozzle and a horizontal reference line (e.g. on a level horizontal surface) shall not vary more than + 10 cm
or + 0,5 % of the working width, whichever is the highest.

Consumers,
Health And Food

Executive Agency
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4.8.4.2 Horizontal position

The boom shall not be bent in the horizontal plane: the maximum deformation d from the centre-frame
to the boom end nozzle shall not exceed + 2,5 % of the boom width. See Figure 1.

Compliance shall be checked by inspection and measurement.

I

Key

1 boom centre

d maximum deformation from centre-frame < 2,5 % of boom width
E——
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The pressures shall be read at the level of the sections.

For each flow rate, the reference outflow, @, corrected for the pressure applied during the test (P1), shall
be calculated as follows:

@ = Number of nozzles x average of single nozzle flow rates, l/min

The following formula can be used to calculate the adjusted single nozzle flow rate, di, for the applied
pressure Pi:

HPZ

where

d> isthe single nozzle flow rate measured in 5.7 or with the measuring cylinder;

P5 isthe pressure during the measurement of the single nozzle flow rate d>.




5.5 System for controlling forward speed

The actual travel speed shall be measured with an error not exceeding + 2,5 %.

The measurement shall be carried out continuously over a distance of at least 50 m located on a flat area.
The beginning and the end of the test distance shall be clearly marked. A reference point shall be marked
on the sprayer to assist in the identification of the start and finish of the test.

The tractor or self-propelled sprayer shall be pre-set to achieve a constant forward speed close to
the operating speed. The hand accelerator can be used to set the speed of the engine.

The set test speed shall be achieved before the 1st mark on the test track is reached.

Timing shall start, by means of the stop watch, when the reference point on the sprayer aligns with
the 1st mark on the test track.

During travel, the speed indicated by the sensor shall be recorded.
Timing shall stop when the reference point on the sprayer aligns with 2nd mark on the test track.

The measured forward speed shall be calculated using the following formula:

d
v=3,6x—
t

where

v isthe measured forward speed, expressed in kilometres per hour (km/h) and compared with
the speed indicated by the sprayer’ sensor;

d isthe distance travelled, expressed in metres (m);

t  isthe duration, expressed in seconds (s).




5.11 Pressure distribution

The test shall be carried out with the highest flow rate nozzle provided on the sprayer and at a pressure
within the working pressure range given by the nozzle manufacturer.

A calibrated test pressure indicator (see 5.3.1) shall be fitted at the same position as a nozzle at the inlet
of each boom section.

The average inlet pressure from all sections shall be calculated and compared to individual inlet
pressures.

A calibrated test pressure indicator shall be fitted at the same position as a nozzle at the outermost end
of each boom section.

For each section, the pressure drop between the inlet and the outermost end shall be calculated using
the following formula:

F,-PF.
Pressure drop =100x (Fo—P)
Py
where
Pg isthe inlet pressure of the section;

P1 1isthe outermost end pressure of the same section.

Consumers,
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Executive Agency
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New Sprayer — EN ISO 16119

A new sprayer has to fulfill EN ISO 16119 (2006/42/EC).

The EN ISO 16119 ensures a higher level of performance than required by
EN ISO 16122.

In-factory tests are already undertaken during the production process.

The self-certification process including the Declaration of Conformity
provided with the machine is not a type approval, but it means that the
sprayer delivered complies with the Machinery Directive 2006/42/EC.
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Sprayer in Use — EN ISO 16122

In-factory inspection is not new — several examples have been present on
SPISE workshops in the past

Some manufacturers have their factory approved by D, NL, ... authorities and
do in-factory inspection of sprayers

Markets as D, NL, UK have a long time experience with the test of new
sprayers
In some countries as Germany was only a reduced test demanded

Some how is this situation history, as we have now the amendment of the
Machinery Directive (MD) and Sustainable Use Directive (SUD) in force

Today we have far more environmental requirements for new sprayers, which
are more demanding than those of the inspection of sprayers in use

Manufactures did a big effort in self certification




Example of Testing Procedures

Comparison of testing requirements of EN ISO 16122 and requirements for new
sprayers to meet EN ISO 16119

Requirements of EN | Visual check/ Measurement | Factory Testing to meet CoP (EN ISO 16119)
1ISO 16122-2 Function test

Static leaks X During the tank sensor calibration. During the Pressure
regulator set up.

Pump capacity X New pump (not wear out) - supplier quality declaration, check
quality statistics from supplier. Or internal check with flow
meter - selectively every X machine from Y, if internally
produced pumps.

- Provide information from pump supplier.
- Ensure correct pump / machine configuration. (BOM list)
Pump capacity on the type plate.

Nozzle X X Drill fixtures (Quality control), Final test area measurement,
spacing/orientation visual check, or Patternator test
Pressure drop X Per design, - provide Technical Construction File results

discuss if measurement is needed.

Consumers,
Health And Food
Executive Agency
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JVAN/AN

boom height (m)

Nozzles spacing (m)

Hollow cone nozzles

Flat fan nozzles

A

a = 80°/90° a = 80°/90° a=110°/120°
0,25 - - 0,30
0,33 0,50 0,50 0,40
0,50 0,75 0,75 0,50

Consumers,
Health And Food
Executive Agency
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Influence of boom height on spray drift

~ 1E.0%

e
—
o
(=]
b

Drift (% on sprayed

Drift reduction= 45%

12.0%
10:0% -
B.r%
6.0
4.0%
2.0

0.0%

|

Working height (cm)

18.0% — b ‘r_$—

100
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The Greek Implementatlon of the EN 13790 Part 1
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The Greek Implementation of the EN 13790 Part 1




Cormpiagion LIFEO7 ENV/GR/0000266

The Greek Implementation of the EN 13790 Part 1

An “alternative” way to check the uniformity in Greek Whether Conditions IEER

Consumers,
Health And Food
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The Greek Implementation of the EN 13790 Part 1




LIFEO7 ENV/GR/0000266
The Greek Implementation of the EN 13790 Part 1

The visual observation
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The Greek Implementation of the EN 13790 Part 1
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Compisson LIFEO7 ENV/GR/0000266

The Greek Implementation of the EN 13790 Part 1
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The Greek Implementation of the EN 13790 Part 1

A manufacturer error
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The Greek Implementation of the EN 13790 Part 1
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How to choose the correct Nozzle
Removable
Pre-Crifice
Tip Body
Air Inlet Airinlet
i AT e R e EY A Y
kvt | kmh | kmih | kmh | ki | ke | e | ke | kb | knh | kb | kewh | ki
10 | 034 | 102| 81s| &s0| s83| s510| 408| 340 255| 227| 204| 183] 138 117 ExitOrfice
20 | c48 | 144|115 | oen| 823| 720| 576 4an| 360| 320| 288| 230| 192 185
VGG 30 | ose | 177|142 (118 (101 | sas| 708( s90| 443| 393| 354| 283( 235 202 AIXR110__-VP Spray Tip
{100) 40 | oes | 204|163 |13 | 117 |10z | 816| e80| 510| 45.3| 408| 326| 272 233 (Cross Section View) J
50 | o7s | 228|182 |152 |130 |14 | o12| 7e0| s7o| so7| 4se| 385| 304 261
60 | 083 | 249|100 | 185 | 142 |125 | 00| s3o| e23| ss3| 408| 308| 332 285
1.0 045 138 110 920| 7BO| e90| 552 460( 35| 307 276| 221( 184| 158
20 | 05 | 195|156 |130 | 111 | 75| 780 eso| 4e8| 433| 300( 32| 280( 223
AlXR11002 20 079 237 | 190 158 135 ne a48| 7o0| s50.3| 27| 474 37| 25| 270
(50 40 | 0@ | 273|218 (182 |16 (137 [100 | 910| e83| en7| s46| 437| 384| 312 -
50 | 102 | 306|245 |204 |75 |153 |122 | 102 | 7e5| emo| s12| 400| s0s| 350
60 | 102 | 336|260 |224 102 | 188 | 134 |12 | e40| 747| £7.2| 538| 448 384 -
10| 057 | 171|137 |4 | 77| 55| es4| s57.0| 428| 3m0| 42| 274| 228|195
20 | 081 | 243|194 |18 |130 |122 | o72| 10| s08| s4o| 48e| 3m0| 324 278
30 | 099 | 207|238 |198 |170 | 149 |10 | oa0| 743| eao| s04| 475| 308 339
40 | 104 | 342|274 228 | 195 (171 [137 [ 114 | 855| 780| eB4| 547| 458| 390
50 | 128 | 3e4|307 |256 219 | 192 | 154 |128 | 00| ss3| 7e8| &14| s12( 439 | spacing —+|
6.0 140 420|336 (280 | 240 | 210 168 140 105 933 840 &7.2| 560| 480 y
10 | ose | 204|163 138 |17 102 | sue| emo| suo| 453| 408| 326| 272| 233 — T
i) (1= 288 | 230 192 165 144 15 Q80| 720( &40| 57&| 4&1( 384 2290
30 | 108 | 354|283 |236 |202 | 177 |142 | ne | ses| 7a7| 708| ses| 472 405 ::i:rl:t
40 | 136 | 408|326 |272 |233 [204 |13 (135 | 102 | o07| 8le| 53| 544| 466
50 | 152 | 456|365 |304 |261 |228 |82 |12 |14 [101 | o1z| 730| ens| 521 i
60 | 167 | 501|401 |334 |286 |251 |200 |1&7 | 125 (11 [ w0 | eo2| ess| 573
10| oo | 273|218 |18 |16 (137 [100 | o10| e83| en7| s46| 437| 384| 312
20 | 120 | 387|310 |258 |221 |194 |155 |120 | 0ss| sao| 774| 19| s18[ 442
30 | 158 | 474|379 |316 | 271|237 (190|158 | 119 | 105 | o4s| 7s8| &32| 542 Qptimum Spray Height
40 | 182 | 546|437 (384 |312 (273 |28 (182 | 137 (121 |00 | 74| 728| E24
50 204 612 490 (408 | 350 | 308 | 245 | 204 153 136 122 ora| 81&| 699
60 | 223 | e89|535 |446 |382 |335 268 |223 | 167 [149 [ 134 [1o7 | se2| 7es & Im
1.0 114 342 | 274 | 228 195 171 137 14 B55| TaO| &B4| 547 455( 390
20 | 161 | 483|386 |322 |276 |242 |193 [181 121 (107 | ves| 773| e44 552 1 | 50cm
30 | 197 | 591|473 |394 338 |206 |236 |197 |18 [131 118 | o4s| 78| &7
40 | 227 | #81|545 |454 |380 (341 [272 227 |70 [151 | 136 |09 | s08| 778 173187 for useful formulas and i
50 | 254 | 782|610 |508 435 |381 |305 |254 [ 101 |19 [1s2 [122 |10z | a7
60 | 279 | 837|670 |558 478 |419 |335 |279 |200 |16 [ 167 [134 |m2 [ 957
10| 137 | 411|320 |274 |235 [208 [184 [137 | 103 | 913| 822| es8| 548| 470
20 | 194 | 522|466 |388 333 |201 |233 |194 |16 [120 | 116 | 31| 778 sas
30 | 237 | 711|560 | 474 |406 |36 |284 |237 |78 |18 [ w2 [ N4 | o4s| mi3
4.0 274 822 | 658 [ 548 | 470 |41 320 | 274 | 206 123 164 132 ) 939 .
50 | 308 | 918|734 |&12 525 |450 |367 [306 [230 [204 [184 [147 122 |10s How to order:
60 | 335 |1005 | 804 [s70 |s574 [so3 |402 |33 |21 [223 [2m0 [er |34 s Specify tip number.
Note: Always double check your application rates. Examnple:
Tabulations are based on spraying at 7OF (21°C). AIXR11004VP - Polymer with

VisiFlo color-coding

Consumers,
Health And Food
Executive Agency
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How to choose the correct Nozzle and the working parameters

CAPACITY I/ha 50cm
®) O AR
bar | NOZLE 5 6 7 8 10 [ 12 | 16 | 18 | 20 | 25 | 30 | 35
INVmin | imh | km/h | km/h L km/h/| km/h | km/h | km/h | km/h | km/h | km/h | km/h | km/h | km/h

10 | 091 | 273218 [ 182 |16 | 137 (109 | 91.0| 683| 60.7( 546| 43.7| 364 31.2
20 | 129 | 387|310 [ 258 194 (155 [129 | 968 86.0( 774| 619 51.6( 442
AIXR11004 @) tseararsrrsrer( 271 ) 237 | 190 | 158 [ 119 | 105 | 948| 758| 632| 542

(50) 40 | 182 | 546|437 | 364 (312 | 273 (218 (182 | 137 [121 [109 | 874 728| 624
50 | 204 | 612(490 | 408 |[350 |306 (245 |204 | 153 (136 | 122 | 979| 816( 699
60 | 223 | 669535 | 446 |382 |335 [268 | 223 | 167 (149 | 134 | 107 | 89.2( 765
10 | 114 | 342(274 | 228 | 195 | 171 (137 | 114 | 855| 760| 684| 547| 456 39.1
20 | 161 | 483(386 |322 |2/6 |242 [193 | 161 | 121 | 107 | 966 773| 644 55.2
AIXR11005 @)"1'97——5% 47539 1@ 296 236 197 | 148 [131 (118 | 946( 788| 675

(50) 40 | 227 | 681|545 (454 | 389 (341 | 272 (227 (170 | 151 | 136 [109 [ 90.8| 778
50 | 254 | 762(610 | 508 | 435 |381 (305 | 254 | 191 (169 |152 | 122 | 102 | 871
60 [ 279 | 837670 |558 478 |419 (335 |279 1209 [186 | 167 | 134 | 112 | 957
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Ajrllnduction
Tip Bady Haole
How to choose the correct Nozzle ok
*—E'tDrif'
E(!!’] €3 | onoe [ A VAN Trlno,_-WSpra;ern -
H e =P RN R R EREE (Cross Saction View )

10 | KC | 034 | 102 | 815| 680| 583| S10| 40| 340| 255| 227| 204| 13| 13&] 17
20 | xC | 048 | 144|115 | osn| ma| 720| sRe| 480| 3e0| 320| 288| 230( 102| 185
by 0| ko [ase | 17|42 | 101 | sas| 708 son| 443 303| 354| 283| 238| 202
40 | xC | 068 | 204 (183 [136 [ 117 [102 | sus| 80| sio| 453| s08| 328| 272| 233

(100) so | xc | o7e | 228 |12 |12 |120 |14 | 12| 7en| s7o| so7| 4ss| 385| 304 261

&0 | xC | 083 | 249 (199 |186 [142 [125 | o9s| 30| s23| s53| 498| 30a| 332| 285

70 | xc | 080 | 270|216 |80 |154 | 135 |08 | con| &75| s0m| s4n| 432| 360| 308

10 | xc | 046 | 133|110 | ozo| 7m9| 00| ssz| 4e0| 345| 307| 278 221| 184 158

20 | xC | o065 | 195 (155 [130 [ | ors| 7a0| eso| 4as| 433| 00| 312| 260| 223

ooz 20 | %C | 070 | 237|190 |13 135 | 119 | 048| 790| 593| 527| 474 39| 318| 27
40 | xC | 0o1 | 273|218 |18z [1s& [137 [100 | o10| emz| s0r| s48| 437 34| 312

150) so | xc | 102 | 30s|245 208 |175 | 153 122 |12 | 7es| esn| e12| 490| 40s| 350

&0 | xC | 112 | 338|280 |224 [1m [1e8 [138 | 112 | m40| 747| er2| s3a| 448| 384

70 | xc | 121 | 383|290 |242 |207 182 |45 |121 | e0a| s07| ms| sal| 4ma| 415

057 | 171|137 |14 | o77| 8s5| 84| s7o| 42s| aso| 42| 74| 228) 108
081 | 243|194 | 162 139 |122 | o72| S0 e0s| s40| 48s| 3m0| 34| wa
099 | 297 (238 | 198 (170 |148 | 119 | 9an| 743| ee0| s94| 475 05| 339
104 | 342|274 |228 (195 (171 [137 | n4 | ess| 7en| es4| 547 4ss| 300
128 | 384|307 |28 [219 [192 |154 [128 | oeo| ssz| 7es| e14| s12| 439
140 | 420|336 |280 [240 [210 |188 [140 [10s | 933| san| er2| sen| 480
151 | 453|382 |3202 [2% |[227 |181 [1s10 |13 |10 | wos| 7as| sos| sis
10 | xc | oss | 208|183 138 |17 | 102 | s1s| ean| s1o| 453| aos| 328| 272| 133

20 | xC | 098 | 238|230 |19z 185 [144 115 | os0| 720| s40| SFE| 461 384| 320

30 | wC | 118 | 334|283 236 |202 | 177 |42 | e | eas| 787| 7os| ses| 472| 405

40 | xC | 136 | 4ce (326 |272 233 204 (183 138 [0z | o07| 81| es3| s44| 468

s0 | we | 152 | 456 |35 204 |261 228 |82 |1= |14 |01 | 912| 730| 608 521

&0 | xC | 167 | so1 4o [234 (28 |21 [200 |17 [125 [111 | 100 | m02| ees| 573

70 | % | 180 | S40|432 360 (200 270 | 216 |180 |13 |120 |108 | sa4| 70| €17

10 | xc | oo | 273|218 |82 |1%s | 137 109 | o1o| ea3| s07| s4s| 437| 364 32

20 | xC | 120 | 387 (310 |258 221 [198 [155 | 120 | oaa| men| 774| s19| sis| 442

PONITOP a0 | xc | 158 | 474|379 |316 |27 (237 190 (158 | 119 | 105 | 948 758| 632| 542
40 | xC | 182 | s4s |37 [284 (212 [273 218 |1m [137 (111 109 | a7a| 728| 24

s0 | wc | 204 | €12 |400 408 |230 306 | 245 |204 | 153 | 136 |122 | oro| s1s| eos

&0 | XC | 223 | &9 (535 |446 [am [335 [2¢8 223 [1e7 |40 |134 |07 | Bo2| 7es

70 | x| 241 | 723|578 482 | 413 362 |280 |241 181 | 181 |145 | 1& | oea| 82

104 | 382|274 | 228 [19s 171 [137 | n14 | ass| 7en| ssa4| sa7| 4ss| 301
161 | 483 |38 |322 [276 [242 |193 [1&1 121 |107 | ses| 7R3 sea| ss2
197 | 591|473 |304 [238 [206 |236 [197 [148 |131 (118 | osa| 788| e7s
227 | a1 |s45 |as4 289 |34 |272 227 [170 |151 [138 |109 | oos| 77
254 | 782 |s10 |s08 |435 |3m1 |305 [254 [1en |189 (132 [122 | 102 | &7
270 | 837 |&70 |58 |478 | 419 |z35 270 |200 |18e [1&7 [134 |11z | es7
01 | ooz |722 |02 [s16 |452 |z61 301 [226 |201 1@ [144 [120 |03
10 | xc | 137 | 411|320 274 |235 208 |1e4 |137 |103 | 13| &22| esa| s4s| 470

20 | xC | 104 | zaz (488 |38 [333 200 [233 194 [ 148 [120 |16 | @30 77.6| 685

Triiose . 0 | xC [ 237 | 7 |ses |47a 406 |36 |28 (237 |78 (158|142 | 114 | oaB| 813
40 | xC | 274 | 222 |esa |s48 (470 |4 [320 |274 208 [183 |1es |132 [110 | 939

150) so | xc | 306 | @18 |73 |12 |s2s 459 367 | 208 |230 |204 |184 |147 | 122 |10s

&0 | xC | 335 [100s |08 |s70 |S74 [so3 [402 |33 251 [223 200 |1e1 |34 |15

70 | wec | 382 |10es |me0 724 |e21 543 434 |32 |272 |21 |217 | 174 |45 |24

=k —
Do DD ooD
B D
(el aNaNaNaNalal

=R gk —
DoDooooD
B0 00 D
[aaNaNaNaNalal

Maote: Ahways double check your application rates. (=] (0] O [ ] ® O
Tabulations are based on spraying water at 70°F (21°C). :m Fine Medium Coarse c\or:ge E:rcl‘rjear::sy
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@ DROP [ capcrmy
(&) SIZE | one
b WOZZLE
" JooToe] W | k| s | ko
10 (MF 02 | 690
XRe001 13 [EIE| 5% | 56| &3 =5
XRmoon | 20 [E[E| o3 | ssof 7es| e&4n .
t100) 23 F|F| o3 | w8 | ssa| 720 \
0 |ELE| 038 | n7 | s »
40 [FERE o4 | 135 | 10e ;gg
10 |M[E| o34
t XR80015 ;3 .';\ Fl| o }gé 1315 333
R Y F
HO‘A' 0 Rl 25 (B 0 | e | o | e
182 | 130
(100} 3o |E[F| o359 =
3o JELE| 5% | 24 | 1@ | 1 : ;
i [EfE G o e | = 393 | 354| 83| 238 202 CONT, SYST
o | g ey muou e 453| 08| 3268| 272 Wn.crm pm‘mm MANAGEMENT
XR8002 F| oss | 188 152 =
b L e 307 | 276 221| 184| 158
oo 26 [ o= == 373| 336| 68| 224 11 -
o i lE|lEZ|z| = 23| 30| 312| 0 = GOOD GOOD
! F| o79 | =7 | 1w | 13 = 2
r r 3o JEEl 55 | 72 | 210 | e = :;.2 Ts| Bzl @ co0D* G00D*
_ ; 4| 37
10 M| os7 [ w1 | 137 | na r| | 27| s N
e‘ : 15 M| 070 | 210 | 188 | 140 20| n2| z4| 2 13 o
i : o ey ey Yo | aa| Ba| 30| me =
X 020 | zo | 216 | 180 0| e )
I ilg E ??ﬁ giz a i 5| =2 43_2 :é_; g_g At pressures below 30 P31 (2.0 bary
hl X 274 | 228 el E ]
0 z 12 ﬂ m ggg 223;} 74 | 28 760 | e84 :ﬁ igg 23'? 5
z e ¥Ra0o3 ! 199 | 168 =l =5 : il
PCULI 20 (M) oss | 2= | 20 | 13 HE T . =
= I HEHE EEEE '
: = || £ s4E| 518 : ) f
40 |M|E[ 135 | 208 s 2l s
 [HIE 1 | 2 || & 787 | 78| s66| 472 405 i
woos [RGB ERER R :g.; e 'y
= 546
= BRI e e s -+
ma i @ || & 860 | 774 e13| sis
! 158 | 474 | 3 | 318 = 2 ; =
. - 6 4| eo1| 578 i
M E| 182 4#7 | 354 105 oag| 73m| &2 4 OptlmumS ray Heigh
10 (4 104 ol s
T o Mo | a7 | e 121 | e | s74| m2E| &
’ o < REAE AR 760 | sa4| 547| 458 39'4
Rnuus i M 2= 2 2= 27| B4| stz 3| W &
i 5 M1 | S |02 | oo | e B3| fae| =3 %
3 e 120 |0 | s64)| 720 617
= 1| e | 94s 5
1.0 s
i ‘AR LS B I | I 8 (L
e i3 ¢ TTETETE 013 | g22| e8| sa| 470
mmn i IR nz [ wn | as| s7z| s7s 1o®
s i3 M ug ;’;‘? Ll 128 | 116 | oa1| el ess soem
5 A )= o | s | msal 740 Sea pages 173-187 for drop size classificati
i dE : = || 2 158 [z | 11e | sas| s useful formula i o eeten
- : 2g§ :gg 43? = 133 22 | || e @2 mulas and information.
= 1| 1e | s74
XRiooe 20 | 156 | 7 | s10 e R
i ] : = 134 | w07 | m2| 785
e SHEEZ|E S| B (R E i,
4 5 : : g
13 u 322 SL| = || a2 |1 |13z | | e Specify tip number.
O ETEEEE AR A L A
18 7 | & Z 09 | siz2| 72 i
pt = 2] = e AR e XRE004VS - Stainless Steel with
l : 5 . .
i HEE W . VisiFlo color-coding
7 E ]
: 2885 2 27 |10 |1 (1 R11004-VP - Polymer with VisiFlo
w12 | | | 35 |12 [ | &2 == | cormicuth
B S EE= = =2 == XR11004-VK - Ceramic with
! @m |17e (1421 |nss HElE .
— 40 684 |2052 | 1642 | 1368 = |5 2;3 g;g ;g; Color<odng
s ml;ti:avs daouble check your application rates. o o o O e e
Takul n§arebasedonspraylngwaterat?o“F 21700, S hd o St 1002y T o
Availablein all stainless stesl . g < S
ch ery  Extremely XR11004WE - Br i isi
ey parema ass with VisiFlo
color-coding (110°onl
)
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) DROP | CAPACITY tha /\50cm,/\
%) ¢

ONE
ar S8 | ozze 4 5 6 7 8 10 | 12 | 16 [ 18 ] 20 [ 25 | 30 | 35 CONTACT SYSTEMIC DRIFT
sofrod] "™ | km/h | km/h | km/h | kmvh | kmvh | km/h | kmvh | kmvh [ lewh | km/h | km/h | kevh | km/h PRODUCT PRODUCT  MANAGEMENT

10 034 | 102| 816| 680| 583| 51.0| 408| 340| 255| 227| 204| 163] 136]| 117 - 00D 00D
1.5 042 | 126|101 | 840| 720| e3.0| 504 420| 315| 280| 252| 202| 168 144

XRE‘:::;“ 2.0 048 | 144|115 | 96.0| 823| 72.0| 576| 480| 360| 320| 288| 230| 192 165 --
30 059 | 177|142 | 118 [101 | 885| 70.8| 590| 443| 393| 354| 283| 236 202 GOOD*
40 068 | 204|163 [136 [117 [102 | 816| 680| 51.0| 453| 40.8| 326| 272| 233
1.0 046 | 138|110 | 920| 789| 69.0| 552 460| 345| 307| 276| 221| 184 158  Atpressuresbelow 30PSI (20 ba)

XRC8002 1.5 056 | 168|134 [112 | 96.0| 840| 672 560| 420| 373| 336| 269| 224| 192

XRC11002 20 065 | 195|156 [130 [111 | 975| 780| 650| 488| 433| 390| 312| 260| 223

(50) 30 079 | 237|190 [158 [135 [119 | 948 790| 593| 52.7| 47.4| 379| 316 27.1 ‘*Spac"‘g*(
40 091 | 273|218 [182 [156 [137 [1090 | 910| 683]| 60.7| 546| 43.7| 364 312 ' +'
1.0 057 | 171|137 [ 114 | 977| 855| 684| 570| 428| 380| 342| 274| 228| 195 Spray
1.5 070 | 210|168 [140 [120 [105 | s40| 700| 525| 46.7| 42.0| 336| 280 240 Height
2.0 081 | 243|194 [162 [139 [122 | 972 81.0| 608| 540| 486| 389| 324| 278 K

3.0
4.0

1n

0.99 297|238 (198 [ 170 [ 149 | 119 99.0( 743 66.0| 59.4| 475]| 396 339
1.14 3421274 | 228 (195 | 171 (137 | 114 855 76.0( 684 547| 456 39.1

neco ana 1272 12 117 1N o1 & £0n c1n AC 2 An o Bl a7 Rl
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The Greek Problem (and not only): How can we
implement the EN 13790 in case of spraying field crops

with trees (e.qg. olive crops) ?

KENTPIKO MMNEK
20-116 MMAPAZ T-12
KOMMAE

AKPOQYIIO MNAPAX HYPRO XT-020

ATTPA/ETPEMMA MHKOE AIANIKH TIMH

KQATKOZ BAR  AIT/1
10Km/h 12Km/h 14Km/h 16Km/h WEKAZ. XOPIZ®NA  ME®NA

6Km/h 8Km/h

2 6.5 125 9.4 7.5 6.3 5.4 47 5.18
20-183 3 7.9 15.3 11.4 9.2 7.6 6.5 57 |METPA@3| 70,00 86,10 KENTPIKO MMNEK
a 9.1 17.6 13.2 10.5 8.8 7.5 6.6 BAR 20-125 MMAPAZ T-3

KOMIAE

LETEN T anTannakTiko Miek xT-020 ) = n 23,57 | 28,99

Consumers,
Health And Food
Executive Agency




Tunikég spappoyEg Tou akpouaiou XT

WeKaouoG ke xprion pecaiou akpogusiou

European

Commission
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TuNIKG ixvog WekaopoU Nou NAUpAyeTal and Ta
akpoguoia XT

2 9 10.5 12 135 15 165

AndoTam) o pEvpa (m)

PuBpiZopevo pijkog Aofoi wexkaopo
0 ACE0G eI UNaEE va aunfdel n va pexstel
BTV TaG T Y TOU QRO
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Nozzle type Air induction Conventional Low drift (pre-orifice)

Nozzle design Flat fan Flat fan Hollow cone Flat fan Inclined fan
Spray quality ‘Finer’ ‘Coarser’ Fine Medium Coarse Fine Medium | Medium Coarse Medium Coarse
Likely drift potential Low Low High Med/low Low High High Low Low Medium Low
HYPRO nozzle example . -5 ‘ . @ . .
(Use Hypro nozzle tables to select the i/ @
appropriate nozzle size and pressure) ULD/Drift

Guardian Air*,  geta Hypro Flat fan and VP Flat fans Hollow cone| Disc&cone Hypro

Pre and early post emergence | | I I

Small grasses (<3 leaves) | | A& I A I I

Grasses (=3 leaves) | A | A A A I I A I A

Broad leaved weeds (up to 2 cm across) | | aa AA | | |

Broad leaved weeds (2 - 5 cm across) | aa | a AA | a | | a

Broad leaved weeds (>5 cm across) | aaa | AA | A | a | a

Large weeds: non-selective (e.g. glyphosate) | A a4 A | a | | aa A | a A

Pre and post G532

To - upto GS23

T,and T, - GS 24-49 | AAA A | A AA | A | A | A

T, - after GS50 (ear spray) | aaa | | | |
_ _ _ D — I |

Autumn | | | | |

Ear spray

Vegetative phase |

From green bud | AAA | I I I
_—_———

Vegetative phase | | I I '

From green bud | aaa | aa A | a a |
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Nozzle selection

for conventional boom sprayers treating cereals and oilseed rape

‘ Droplet size
—
02 pir induction mozzles

Conventional
R o s MNozzles and TeasstTn
droplet size Tosck AIBOVE
Tealat ATV
Different commestial designs Teo gt AICTIVE
of air induction (A1) nozzie Tosdel AICT1VE
Likely spray quslity Those giving a "‘n:ll droplet Adver A
size will often give higher H-.'::JE:::B::

levels of efficacy, but can al=o

produce mane drift than

Lachier ID 120 POMT
Lachior IDE 120 POMT

Pre- and early post-=mergence genesating a large droplet size.
Folisge-scting herbicides mendations ae Tealat AR

given an the: main ELF.5. Bubhile ot
Grass weeds — 3 leaves or less chart [left} for Al naozzies guing Agrotop AlrMlx

Grass weeils — more than 3 leaves
Broad-leaved weeds — up to 2om scross
Broad-eaved weeds - 2-5em across
Broad-eaved weeds — more than Sem
Non-selective (eg glyphosate] A
Cereal plant growth reguistors [PGR) and eyespot fungicides

GS3z & A A & All measwements were made
e # i Toalt arrr)
After G532 A A% A A ) Teatut aniovs I
-~ e Tocuer auctiove:
operating at 3.0 bar peessune.
e In cach bar chart sll droplet  tochero 120 Powc
Up to G523 A & A A A & designs appear at the lower Teedat AC110vs I
end, whenas lge droplet Hypeo OriftEata I
GS24-40 A A A F Y A A A A N - .
— * designs are in the upper part. sty 2000000000000 0 |
A A& A & A sgrotep arnx: I
Lachiar |DET 120 POMT
e el * E—
Cereal insecticidas Albuz 2 I
EF5. Bubbioct I
A
Cereals: sutumn spray 4 A Lecaior 10K 1z0Pcnc [
Ceraals: ear spray A A * A A ol ]
— syngenta amistar I
Oilseed rape fungicides Hypro Gaaraan v
Vegetstive stage A A A A Hypro a7
Comeniimal
From green bud A 'y A "'
Dilseed rape insacticides 04 sir induction nozzles
" L n Tasdot TT1
Vegetstive stage L Towat anovs I
i A A A % A A Hypre DrinEsta I
Tealat actiovy: I

small or laege droplets.

Mazzies producing smal or kege
droplets can be sified from
the bar charts fright]. Awecage
droplet sees from diffesent

of Al nozdes an

shown relative same size
conventional {flst fan) nozzie

Symganta Amistar
Hypro Guandian Alr
Hypro GAT
Comwanfionzl

13 pir induction mozzles

Tealst TTI

tactier ior 120 I
Testot atpevs I

Teasst st vovs: I

. = Boom height —
Spray deposits and efficacy :‘;::I: i hbmf:';::uh tachier 10K 120 Porc
Timing Application wolume When choosing an applcation volume, Industry standards stshile and B00mm ar bess xm‘”i;_m:i'; :?r:.tn .
Applicatian fiming = oritical for For a giwen dose, higher volumes important =ouross of infoermation are: specify that nozzles Irun“ ﬂul b :rfﬂn;:p Teatat anch NN
high lewwels of efficacy. Timeliness is tend 1o deposit less active ngrediznt — Product kbl are colowr-coded by - type, size .
related io work mtes ghat, in furn, particularly on small plants. Hence - Code of Practios for Using Plant ficres et FBH-:;EEH:P& — ]
depend an: mmany products give imgroved control at Pratection Products 10 capabie of mﬁ.ﬁﬂﬂ :n Hypeo Guardian I
- Application wolurme o WIJ'-E'_ HU”_!"E" higher 'dm —  Chesmizal rmanuéacturers fsupplisrs 1.2 T B ) e warational vypeo car [
- Sprayer speed suit thoss products 1= s websites or otfher informaton 14 reference ‘03 nazle. Canwentiana
- Boom width e conrage fog protectart ~ A qualified agroraomist 1.8 » Wind speed - at boom height
= Sprayer filling tirme. e, 0 =houkd be Betwesn ROSETRY  Further graphs for nozzle sizes 026 and 05
g.d- F0LE-Z.Berys]. are b= an the HGCA website
iz wowrehgra.cominozleguide

& =nozzles offering scceptable efficacy MNozzls selections indicated are basad on spray volumes of 100-200L%a and forward speeds of conventional ———t |
E-18kmh and using 2 typical range of pressures for h nozzle design. Ganerally, higher spray _ . I
A A Tealot AITTS
= preferred nozzies for efficacy prEssuEs give 2 smaller droplet sire cistribution thes , @ fimer :pfda',': widsr spray angles give a drif Lachiar n‘r;: ronc I
# = nozzles offering best drift control Fner Spray. SFI.BI e = bz & I
Wi R T - I
= Lechier IDKM 120 POMC

Tealat ucvovs I

ars eeotio/cr I
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