What do you expect from your new field sprayer?
° Higher capacity
0 Better biological efficacy
0 Less use of pesticides
o Maximum control of wind drift

Only HARDI TWIN offers all the advantages

“It is also possible to reduce wind drift — without compromising
biological efficacy — if the air assistance is Hardi's Twin principle”

PKryger Jensen, Danish Institute for Agricultural Science
L.S.Hansen and J.J.Hay, The Danish Agricultural Advisory Service
(quoted from DLG Produktion Sept. 1999)
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Documented unsurpassed spraying technique

The HARDI TWIN principle:
110° flat fan nozzles spray into a continuous air curtain at a fixed angle to ensure a uniform liquid
distribution and optimal use of the air assistance. The unique co-angling of air and nozzles compensates
for changing wind directions and optimises plant deposits.

Optimising air assistance settings

t

 Aim for the target

@ |f the pestis in the
top of the crop
- use only little air

@ If much crop pene-
tration is needed
—use more air luft.

« On bare ground use minimal levels of air assist-
ance — just enough to ensure spray drift is controlled

» For special applications - like application of
liquid fertiliser — the sprayer can be used con-
ventionally with the air off

TWIN
STREAM |

Only HARDI can offer the best tech-
nique for all your varied needs

Optimal conventional spraying is a compromise
between high spraying capacity and biological
efficacy. A higher capacity and greater wind drift
reduction can be achieved by the simple use of a
nozzle that produces coarse spray drops — but often
this solution will give poorer biological efficacy. Only
TWIN can control wind drift without changing drop
size and compromising on efficacy.
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Drift reduction / Spraying capacity

TWIN
FORCE

e '

Air regulation

Air speed 0-30 m/s 0-35m/s

Air volume 0-1500 m3/hour per m boom 0-2000 m3/hour per m boom
Angling 18° forward - 18° backward 40° forward - 30° backward

Air curtain angling is used to compensate for wind direction and increases deposit

Benefits unique to HARDI



HARDI TWIN doubles field spraying capacity
» unsurpassed drift control e reduced water rates
 higher spraying speeds « less water haulage

TWIN doubles time available for spraying

If there are 4 hours available per day for optimum spray-

Hours available for spraying ing with a conventional sprayer then, in general, a TWIN
1000 sprayer will be able to spray for 8 hours. In the data
shown for April, opportunities to spray and still meet

+156%

800 these restrictive weather criteria, are increased five-fold
with the TWIN compared to conventional. Maximum
¢ 600 wind speed for conventional spraying is estimated to be
o 4 m/s and for TWIN 8 m/s (see page 6).
I 400
The graph shows the number of hours available for spraying per
200 month which can meet the following conditions that are required
by many agrochemicals: minimum 3 consecutive hours/day,
April May June Total min. 1°C increasing to min. 10°C during the day. Temperature
the following night min.1°C. Max. 0.1 mm rain/hour. Max. 2mm
Conventional B TWIN of rain from 3 hours before — 6 hours after spraying. RH%
between 50 and 95. Spraying between 4AM and 8PM
(Location Flakkebjerg 1988-91, source for the weather data:
Institute for Agro- Meteorology).
HARDI TWIN and spraying capacity Spraying capacity hectares/day
The graph shows some examples of the enhanced 140
spraying capacity for the TWIN 120
.. & 100
Preconditions: 2 80
Driving speed between farm and field: 25 km/h D
Distance between farm and field: 3 km g 60
Filling capacity: 200 l/min 240
Spray water rate: Conventional 150 l/ha
TWIN 80 /ha 20— F
Number of hours available for 0 ‘
spraying per day: Conventional 4 hours/day MA1000 | CM 2800 | CM 4200 |
TWIN 8 hours/day 12m 20m 28m
Non productive time 1 min/ha

The calculations include time for filling, transport, folding of boom etc.

Conventional 7 km/h

TWIN 7 km/h

TWIN 10 km/h

MA - TWIN STREAM CM - TWIN FORCE

High capacity - with no compromise - is the precondition for timely spraying

Benefits unique to HARDI
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Better biological efficacy with

HARDI TWIN

HARDI TWIN ensures increased bio-

logical efficacy:

® Optimum timing

® Higher on-target deposit

® Increased coverage with small droplets

® Uniform liquid distribution under the boom

Optimum timing

Optimum timing is the safest and most efficient route
to reduce pesticide dose rate. For weeds, diseases
and insects it is crucial to spray at the most vulnera-
ble stage. Timing is simply the key to minimum pesti-
cide use. When spraying a herbicide, for instance, the
dose rate can normally be reduced considerably if
treating the weed at the dicot stage - a difficult chal-
lenge since only a few days are available. This critical
need to treat large areas at the right time is a key
value of TWIN sprayers that improve the possibilities
of spraying when agronomic conditions are optimal.
High hourly and daily capacities are acheived as well
as efficient drift control that would restrict conven-
tional practice.

Dose rate
11 g
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dicot  dicot +2 leaves dicot +4 leaves

Time available for spraying for optimal pesticide use

Potatoes (fungicide) 1 day
Sugar beet (herbicide) 2 days
Cereal 5 days

The above is a useful ‘rule of thumb’ when establishing the
likely sprayer capacity for a farm

Increased deposit on target
The TWIN system makes it possible to exploit the
advantages of small droplets.

Small droplets have a high potential for increasing
deposit and coverage on plants. However, when used
in conventional spraying, these small droplets are
more sensitive to wind drift and can produce an
uneven liquid distribution under the boom as well as
poor penetration in a crop canopy.

Air and nozzles

Angled
m forward
' F

Wbaldl o o /d0

Angled
backward

Ear -1% +46 %

Flag leaf +43% +61% ﬁ
Top straw +11% +31% H

Lower leaves o 0

ond stray T 101% +14% ﬂ A

Soil -41% - 66%

T

Example: Changes in deposit when spraying with TWIN air
assistance at 30 m/s when compared to spaying with no
air. Changes are shown in %. Application rate was 125 I/ha.

Due to the precise positioning of the air assistance
relative to the nozzles, a TWIN sprayer can reduce
the sensitivity to wind to an absolute minimum to
thereby ensure uniform liquid distribution at all points
of the target crop.

Deposition tests in different crops have, together with
high speed filming, shown that the air stream opens
the crop to improve penetration and at the same time
reduces ground losses considerably when compared
to conventional spraying.

High speed filming has also shown that more uniform
distribution of spray liquid over and under the sides
of leaves is gained through the combination of more
turbulence in the crop, as well as the fact that the air
moves and inverts leaves during spraying.

Timely spraying and higher on target deposit

Benefits unique to HARDI
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Improved coverage: Water rates down to 50 — 70 I/ha require less water haulage
and increase the efficiency of productive time in the field.

Standard flat fan nozzle

 Unsurpassed uniform liquid distribution

 Qutputs and drop sizes for every demand

* Recommended for optimum spraying
conditions

* COLOR TIPS make handling safe and
ensure easy identification

Low drift nozzle

¢ Flat fan nozzle with internal restrictor

o Less risk of drift or a possibility of reduc-
ing the water rate

¢ COLOR TIPS make handling safe

Uniform liquid distribution

Normally a herbicide field test is evaluated as a % of
surviving plants or weed coverage. However, to better
understand differences in spraying techniques, trials
are made with a tracer to show how much spray is
deposited on targets throughout the treatment area.
Many studies have __
shown that TWIN
air assistance has
increased the
deposit on spray
targets compared
to conventional
spraying. In the
example chosen,
no weed has had
less than 4 micro
litres of spray liquid deposited after TWIN spraying
whilst, for conventional, some had a deposit as little
as 2 micro litres. This value indicates the “lowest dose
per plant” likely to be gained and determines if an
application method is likely to prompt an acceptable
biological effect or not. Clearly, if 2 micro litres per
plant is enough to give a good effect, it would be
possible to reduce the chemical dose rate for TWIN
to half of that which would have to be conventionally
applied. This relationship is often seen in biological
tests.

Deposit on weeds in sugar beet
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Conventional TWIN
W Average Minimum B Maximum

100 I/ha, nozzle 4110-12 at 2.5 bar and 8 km/h.
M. J. May. UK 1992
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Better biological efficacy or

reduced dose rate

Field trials are traditionally made under conditions
optimal for conventional spraying. Despite this obvi-
ous bias, it is often seen that TWIN - with a reduced
dose - can give the same effect as conventional
spraying at a full dose (Fig a). At the same dose
level, better and safer efficacy can be achieved with
TWIN (Fig. b). More biological results are shown in
the TWIN book.

Air assistance with small nozzles
* Best coverage

* Best biological efficacy

 Lowest dose rate

* Best drift control

* Highest capacity

* COLOR TIPS make handling safe

Air injection nozzle

* Good drift control

e Large droplets

¢ Reduced coverage

* Increased potential loss to ground

* Biological efficacy may be compromised

Fig.a  Herbicide treatment in sugar beet
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4110-10 4110-12
B TWIN /1 dose ™ TWIN 1/2 dose

80 I/ha, 8 km/h
4110-10: 3.5 bar
4110-12: 1.5 bar

1/1 dose =

0.7 kg Goltix

+ 0.2 kg Ethofumesat

Weeds per m2

M.J.May, UK 1992
Konv. /1 dose ™ Konv. '/2 dose

Fig. b Aphids in potatoes W Jeffrey, UK 1994
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(Fig. b) In 1994, both spraying techniques were equally effec-
tive in aphid control. However, the year before, conditions for
aphids remained favourable after spraying and here the effect
of TWIN air assistance is very clear: only TWIN gave efficient
prolonged aphid control by ensuring all the hidden surfaces of
the potato plant were treated with insecticide.

TWIN users reduce the use
of pesticides
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TWIN users in 9 countries have, on average, reduced their
pesticide use by 16%. Not included in the graph are Australian
vegetable growers who had reduced their pesticide costs by

a typical 35%, a benefit further aided by a 75% reduction in
water rate with TWIN.

Better coverage and uniform liquid distribution

Benefits unique to HARDI



Unsurpassed drift control with HARDI TWIN

Makes high field work rates and
minimum chemical use possible

No air assistance | 1h1\ur,-.'ﬂml

Research shows that drift volumes from spraying with
HARDI TWIN in wind speeds up to 8-9 m/s are
comparable to conventional spraying at 1-3 m/s wind

speed — with no changes in drop size | This means
more spraying hours available and better timing.

Air borne drift — TWIN and conventional

100 I/ha 4110-12.2.3 bar, 7.7 km/h
5
4
£ 3
=)
= 2
1
0
Wind speed m/s 15 3 45 85
TWIN conventional

Furthermore, driving speed can be increased to
10-12 km/h whilst still maintaining efficient drift con-
trol. More hectares treated per hour are gained. The
above field test has been carried out under the most
challenging field conditions for drift control: short cut
grass.

Over a more developed crop, which can readily
absorb the drop laden directed air, wind drift can
practically be eliminated with TWIN air assistance.

A simple spray account.

To account for the fate of what happens to the spray
liquid after leaving the nozzles, the following three
values must be added: plant deposit (1), drift (2) and
loss on the ground (3). Loss on the ground is not

W
W '\ﬁn With TWIN air assistance
: b

only a waste of pesticide but, also, a potential hazard
to the environment. An illustration of how TWIN can

minimise this loss is shown on
page 4.

With TWIN spraying, there are
two features that help to mini-
mise the loss on the ground;
small droplets that stick easily
to the target and a controlled
droplet trajectory.

Spray accont

Reduction of wind drift compared to
conventional spraying

% drift reduction compared to flat fan nozzles with out air assistance

100
I With TWIN air assistance

% No air assistance
80

70

60

50"

Flat fan nozzles  LowDrift Turbo Teejet INJET
XR 11004 DG 11004 TT 11004 1D 12004

% drift reduction
Source: Vd Zande et al, IMAG/NL 1999

TWIN air assistance has proven advantages in drift control
- when compared to any type of drift reducing nozzles —
even when using relatively coarse sprays from an 04 nozzle
(comparable to 4110-20)

Drift control without compromising coverage

Benefits unique to HARDI
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The general experience of TWIN sprayers, now sold
all over the world, is that the users find it possible to
reduce pesticide use considerably and at the
same time increase the capacity dramatically.

With HARDI TWIN

you can also contribute to efficient and responsible plant care.

HARDI TWIN — the most
versatile sprayer on the
market: for every plant
protection product and
liquid fertiliser need.

More information
Read more about HARDI TWIN in the TWIN book. In this document, you will find
more detailed descriptions of the concept behind TWIN air assistance and its
significance for modern spraying technique. Further test results are
included; the most proven air assisted field crop sprayer ever marketed.
Findthe TWIN book on: www.hardi-international.com, or call your local dealer.

More efficient and responsible plant care

Benefits unique to HARDI
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HARDI TWIN -

« Unsurpassed air assisted spraying technique
« With documented advantages

There is a HARDI TWIN for all needs -

MASTER TWIN STREAM — lift mounted
sprayers with 12 or 15 m boom width.
Good economy and high capacity

MARRO TWIN FORCE - the big lift mounted sprayer from 18 — 24 m boom width.
Excellent weight distribution and smart design

Commander \?Q‘u’ TWIN FORCE -
trailedsprayers from 18 — 28m boom width.
Supreme capacity and unsurpassed spray-
ing technique

ALPHA TWIN [FORCE — self propelled from 18 — 28 m boom
width. Highest comfort and supreme capacity

HARDI INTERNATIONAL 4/s

HELGESHOJ ALLE 38 » DK 2630 TAASTRUP « DENMARK

[ - e " L E-Mail: hardi@hardi-International.com + www.hardi-International.com
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The complete programme for air assisted spryers

GB.890531-3-2000
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