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ENTAM and SPISE — Two essential elements

for harmonisation of testing of plant

protection equipment (PPE) in European Union*

ENTAM (European Network for Testing of Agricultural
Machines) is a network of European bodies involved in
testing agricultural machines which aims to promote the
agricultural machinery performance certification by a
«third part», to implement standardised tests of the per-
formance, safety and environmental aspects of agricul-
tural machinery and tools, to guarantee the agricultural
machinery manufacturers that their machines fulfil the
present standard requirements and to allow the farmer to
have the necessary and certified technical information
about machinery in order to make a correct choice when
purchasing a new machine.

SPISE (Standardised Procedure for the Inspection of
Sprayers in Europe) is an European working group that
aims to harmonise and promote sprayers inspection in the
European Union (EU), to exchange information on sprayers
inspection activities between EU Member States, to estab-
lish a pool of experts for consultations with the European
Commission (DG SANCO) and to develop common rules for
which Member States are responsible (subsidiarity).

Both ENTAM and SPISE represent two essential ele-
ments for the harmonisation of testing of plant protection
equipment (PPE) within the European Union and are
strongly supported by the activity of the Julius Kiithn-
Institut (JKI) (ex BBA) Application Technique Unit that
has been led by Prof. Heinz GANZELMEIER until 2012.

* Der Artikel basiert auf einem Vortrag anlisslich der Fachtagung
Geratetechnik zur Verabschiedung von Herrn Dr.-Ing. Ganzelmeier im
September 2012.
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Use of pesticides will remain essential for agriculture
worldwide in the next future, as world population is con-
tinuously increasing (9 billion people will populate the
world in 2050) and there is the need to guarantee food
quantity, quality and profitability. Nevertheless increasing
concerns about the use of pesticides focus especially on
the safety for users and for consumers as well as on the
environmental protection. There are therefore new de-
mands for more responsible and appropriate spray appli-
cation techniques. In this sense a key role is played by
sprayers and spraying equipment. It is estimated that more
than 2,2 million of sprayers are operated in the European
Union (60% of them is represented by field crop sprayers)
and that the EU market of new spraying equipment
amounts to 200 000 units per year. Two new regulations
recently approved in Europe (EU Directive 127/2009
Amendment of the Machinery Directive and EU Directive
128/2009 on sustainable use of pesticides) state specific
requirements dealing with environmental and operator
safety, that spraying equipment shall follow. Especially
the Directive on the sustainable use of pesticides contains
a set of prescriptions aimed at reducing the overall pesti-
cide consumption and at optimising the application tech-
niques in the field.

The Directive 127/2009/EC has a direct impact on
brand new sprayers while Directive 128/2009/EC con-
cerns sprayers already in use.
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Working groups of ENTAM (European Network for Test-
ing of Agricultural Machines) and SPISE (Standardised
Procedure for the Inspection of Sprayers in Europe) are
involved in supporting sprayer manufacturers and farmers
to comply with the requirements foreseen by these Euro-
pean Directives.

ENTAM: features and role

ENTAM was established in 1997 through an agreement
between ENAMA (Italian national board for agricultural
mechanisation), DLG (Germany) and BLT (Austria).
Nowadays ENTAM full members are 11, based in Austria,
France, Germany, Greece, Hungary, Italy, Poland and
Spain (Fig. 1). Bulgaria, Argentina, Brazil and Russia are
observer members while FAO (Food and Agriculture
Organization of the United Nations) is honorary member.

Main objectives of ENTAM are:

1) to promote the agricultural machinery performance
certification by a «third part»

2) to implement standardised tests of the performance,
safety and environmental aspects of agricultural ma-
chinery and tools

3) to guarantee the agricultural machinery manufacturers
that their machines fulfil the present standard require-
ments

4) to allow the farmer to have the necessary and certified
technical information about machinery in order to make
a correct choice when purchasing a new machine

ENTAM bodies test the agricultural machines following
the network’s common methodology, defined by an
ENTAM Technical Working Group (TWG), which is based
on ISO and EN standardised methodologies. If a stan-
dardised method is not available for a specific test then
an officially agreed ENTAM test methodology (approved
within the TWG) is applied.

At the end of testing activities ENTAM issues a test
report in English and the machine becomes “ENTAM
registered”.

A Team of Competence is then responsible for the
recognition of test activities performed within ENTAM
test stations. For instance, concerning sprayers, a ring test
on the same sprayer was made at the end of the Nineties
within the test stations operating in ENTAM in order to
validate the results and to allow the mutual recognition
of results obtained by each test station. In practice, when
a sprayer is tested by one ENTAM test station then the
other ENTAM member bodies are requested to recognise
the results obtained, giving an official recognition num-
ber to the test report.

The test report contains a description of the machine
with the main technical data, the main results of the
functional tests with an assessment table that indicates
the performance level reached for each single parameter
examined (e.g. tank over volume, tank agitation system,
accuracy of pressure gauge, etc.), information about test-
ing of safety and the list of the ENTAM member bodies
recognising the tests performed (Fig. 2-4).

According to ENTAM database (updated at September
2012) the total number of ENTAM recognised spraying
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Fig.1.  Geographical distribu-
tion of 11 ENTAM full members.
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700 mm
axial fan

Pump
COMET APS 96

Sprayer type: Trailed field crop sprayer

max flow rate 94 I/'min Rinsing water tank
Trade mark: Amazone max pressure 50 bar 80.91
Model: UX 4200 Special
Manufacturer: Dimensions and weights
Amazonen-Werke H Dreyer Total lenght: 3000 mm
Am Amamzonenwerk 9 - 13 - Height: 1300 mm
49205 Hasbergen-Gaste Test report: D - 1864 Transportation width: 1140 mm
Germany Unloaded weight 335kg
June 2009

Fig.2.  Example of ENTAM test report for a sprayer: front page and scheme of main technical features.

Description of sprayer
The machine is a Irailed air-assisted sprayer for use on vineyard crops.
Liquid is sprayed under pressure, while drops are conveyed via an aiflow

generated by an axial fan. The distribution system consists of an axial fan with the Main resu“s of functiona| tests
nozzles radiating out from inside the air outiet section. The speed of rotation of the =
fan may be modified via a 2-speed gear (+ disengagement). Residual (1) Agitator performance
The machine frame is made out of galvanised steel, the main and auxiliary tanks in the tank 115%
are made out of polyethylene. The main tank is equipped with two content horizontal
indicators, one on the front right and the other on the left side. The liquid level is : g 110% W 600
indicated by a transparent extemal tube. On top of the machine there is the with back flow - with agitation = 500
auxiliary tank for cleaning the distribution circuit, while the auxiliary tank for the with back flow - without agitation -
operalor is in the centre front. without back flow - without agitaton ~ 1.10
The aiaphragm pump is located at the front of the machine and is operated by the i 3
PTO unit via the cardan shaft. oo Yo =
The hydraulic circuit is of the constant pressure type. The machine can be inclined to left 200
endowed with manual controls positioned on a mobile unit that can be placed near inclined to rear 470
the driver's seat, or with electrical controls N —— 430
The machine’s pressure gauge has a diameter of 100 mm and is in the precision .
class KI 1.6 in the 0+15 bar interval; in the same interval, covering an angle of the inthe hoses: diutable 520
face of 225°, there are 0.2 bar intervals. The remainder of the gauge (15+60 bar) dilutable residual * 990
el Ca T e e
sgc:emzne can be closed singly, and is endowed with an membrane antidrip ; cmar P o
The filtering system consists of a filter fitted to the pump suction unit (that can be ¥ Lyl st oo o Bk ik (ee wiain taek Jeed can B dind * Copper Trng.
Inspected even when the tank Is full) and one fiter located on the nozzle delivery 3 Lt e s i e ek S o ki e e e
pipes; there is also a strainer filter in the filling hole.
Pressure gauge Fan
diameter 100 mm flow rate power needed
distance between mark 0.2 bar Trend 700 mm 1 33170 m¥h 16.9 kW
accuracy 0.04 bar " 38770 m¥m 222 kW

Air velocity measured 0.50 m from outlet

Gear | Gearll
Al els
extension i Z ! i
} H 4 i
§
2 Tenapwseoar | 000 | veo | e | 3s | o
b Tocapwseot | 3000 | veo | a0 [ a8 | axo

Fig.3.  Example of ENTAM test report for a sprayer: description of the machine and main test results.
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Assessment

No. C 600 1 8001
1 [Spray tank surface roughness x00¢ 00X
2 f.iplav tank over volume AKX xX
3 [volume of total residual xx *x
4 iSpm- tank contents gauge up to 20% Filling X XX
5 |spray tank contents gauge from 20% Filling xx X%
6 |Agitation system (deviation of even solution) xx xx
7 |Pressure drop between manometer and nozzle 2000

8 [Deviation of single nozzle output from table XXX

9 |Accuracy of pressure gauge XXX

10  |Liquid flow rate left/right XXX

11  |Rinsing water tank XX l x

Note: The assessment keys are listed below. All detailed results are in the following test
report.

No| e x | = | m= ] wm x | = | m=
1 wm >79-100 E <30 7 % >7-10 37 <3
2 » 58 812 a2 |8 % S710 37 a
3 | ddowoake| >2393 w323 an | ber | +0.40020 >0.05040 000005
4 - 7550 5.0-25 «15 10 - 45 24 02
; * ol v 1244 14
6 - »10-1§ 510 <5

Free download of the complete test report under: www.ENTAM.|
or: m.gmug rﬂ

t ] Ki JKI = 3ulius Kiihn -Institut (formerly BBA) = GERMANY

'BI.T BLT - Bundesanstalt fiir Landtechnik Federal Institute of Agricultural

W LELBUEG

'Ff-emagref CEMAGREF - 1nstitut de recherche pour I'ingénierie de "agriculture

o=y - HUNGARY n®. 1-3/2006
ﬁ EMA - Estacion de Mecanica Agricola - SPAIN
i n°. 06/03/6
m FAT - Swiss Federal Research Station for Agricultural Economics
CH-8356 Taaikon and Engineering - SWITZERLAND n®. 1-05.03

; N.AG.RE.F - national Agricultural Research Foundation - GREECE
(!) n°. AE/29/01/22

Performing competent authority:

Crop Protection Technology DEIAFA - meccanica
Via L. da Vindi, 44
1-10095 Grugliasco (TO)

WM

Ente Nazionale
Mecconizzazione Agricola

This test is recoqnized by the ENTAM members:

n°ENT-I-05/09

n°.  037/09

Engineering — AUSTRIA

et de I'environnement — FRANCE N° CEMAGREF/ENTAM/09/009

DIAS - panmarks JordbrugsForskning Danish Institute of Agricultural
Sciences — DENMARK n°. 948-5a-34

HIAE - Hungarian Institute of Agricultural Engineering

it

PIMR - mndustrial Institute of Agricultural Engineering - POLAND
n°. PIMR-2/ENTAM/07

Fig. 4.

equipment amounted to 114 whose 34 were air-assisted
sprayers for arboreal crops, 30 were field crop sprayers,
49 were hydraulic spray nozzles and one was an induc-
tion hopper.

Trend of ENTAM tested sprayers and components s is
continuously increasing as reported in Fig. 5. and in Fig. 6.

Example of ENTAM test report for a sprayer: assessment table of test results and final page containing the indication of the performing
competent authority and of the ENTAM members recognising the test.

ENTAM is now focussing towards the improvement of
the “third party” certification for providing a proof of
the CE conformity according to what is prescribed by
EU Directive 127/2009 and is looking for extending the
ENTAM certification to other types of sprayers (e.g. hand
held spraying equipment).

_ ==--estimated 2012-2013 ‘ S¥Ehc.« Ftia> ot

—+— ENTAM PF reports (total)* ‘

Total number of ENTAM test reports
poBesasdstRaRE3ER

2012-2013

2010-2011

Fig.5.  Trend of ENTAM test re-
ports regarding spraying equip-
ment issued since 2002.
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Moreover there is the intention to consider more the
environmental aspects of a sprayer in the ENTAM certifi-
cation process, for instance applying an ad hoc instru-
ment like TOPPS-EOS (see www.topps-life.org) that was
developed to assess how much a sprayer model is envi-
ronmentally friendly on the basis of its technical features
and accessories available.

SPISE: features and role

SPISE is a working group established by Prof. Heinz
GaNZELMEIER during the first SPISE workshop that was held
at Biologische Bundesanstalt fiir Land- und Forstwirt-
schaft (BBA), now Julius Kithn-Institut (JKI), in Braun-
schweig in 2004. It consists of five members coming from
Belgium, France, Germany, Italy and the Netherlands,
representing the Member States with most experience in
the fields of inspection of sprayers at that time.

Main objectives of SPISE are:

1) to harmonise and promote sprayers inspection in the
European Union

2) to exchange information on sprayers inspection activ-
ities between EU Member States

3) to establish a pool of experts for consultations with the
European Commission (DG SANCO)

4) to develop common rules for which Member States are
responsible (subsidiarity)

Since 2004 four SPISE Workshops were held (Fig. 7) with
the aim to facilitate the exchange of experiences among
the EU Member States concerning the inspection of spray-
ers in use and to focus on the possible common actions
aimed at managing the inspection activity in an harmon-
ised way across the European Union. The fifth SPISE work-
shop is foreseen in October 2014 in Montpellier (France).
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In particular, specific working groups were activated within

SPISE with the aim to:

1) Develop a common proposal concerning how to deal
with sprayers minor defects

2) Develop a common proposal concerning how to deal
with brand new sprayers

3) Define a common risk assessment procedure for Pesti-
cide Application Equipment (PAE) to be exempted from
the inspections

4) Define a common way on how to “certificate” the work-
shop activity (quality assurance)

5) Create a SPISE database with all MS authorized inspec-
tors and workshops

6) Collect from Member States the available training
material and make it downloadable on the SPISE web-
site (www.spise.jki.bund.de)

7) Define which are the minimum workshop facilities
necessary and orchard parameters knowledge to be
able to make orchard sprayers adjustment at the work-
shop during the inspection

SPISE members meet European Commission DG SANCO
delegates at regular intervals, updating them about the
status of sprayer inspections in EU and discussing possible
actions useful to support the harmonisation of test proce-
dures and of the management of inspection activity in the
Member States.

Perspectives of ENTAM and SPISE

ENTAM and SPISE can provide benefits to different cate-
gories of stakeholders dealing with pesticide application:
sprayer manufacturers, farmers and PPP manufacturers.

Concerning sprayer manufacturers ENTAM can support
the design and realisation of new machines fulfilling the
present Standard requirements, stimulating them to re-
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(Germany)

2009 Brno
(Czech Republic)

Fig.7.  Location of SPISE work-
shops held between 2004 and
2012.

search and develop new technical solutions for enabling
the operators to operate PPP application in safer condi-
tions and respecting the environment. ENTAM and SPISE
together can favourite the possibility to get financial
incentives for purchasing new certified spraying equip-
ment.

ENTAM and SPISE can provide farmers with a higher
awareness about the importance of spraying equipment ad-
justment to obtain PPP treatments efficacy, with indications
for a more targeted use of pesticides. Moreover ENTAM
activity may allow the farmer to have the necessary and
certified technical information about machinery in order to
make a correct choice when purchasing a new machine.

Thanks to ENTAM activity in particular, also PPP manu-
facturers can get more and new technical information
about sprayers that can be used to optimise PPP formula-
tions for improving their mixing phase in spraying equip-
ment and for enabling an easier sprayer cleaning at the
end of the application.

All the EU community may take advantage from the
activities carried out within ENTAM and SPISE networks

as a more responsible and proper use of sprayers means
less consumption of pesticides, less contamination risks
for operators, the environment and bystanders, therefore
less social costs due to PPP application. Moreover, to
reduce the amount of pesticides applied is also useful to
limit risks of PPP residues in food products.

ENTAM and SPISE can also represent a way to promote
job opportunities, for instance in the ambit of research
and development for spraying equipment at sprayer com-
panies level and within test stations in charge of inspect-
ing sprayers in use.

Both ENTAM and SPISE were established thanks to the
fundamental support of BBA (actually JKI) Application
Techniques Unit, led by Prof. Heinz GANZELMEIER until
2012, and the work of this unit will continue to play a key
role for promoting the use of functional sprayers in all
European Union, improving sprayer technologies, incre-
menting awareness about correct use of plant protection
equipment, giving technical support to farmers and spray-
er manufacturers and harmonising rules about spraying
equipment within the European Union.
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