Variable rate nozzles could
strike right balance

Low drift and adequate
coverage at varying speeds.

ot too much drift. Mot too little coverage. These
variable rate nozzles might be just right.

VarTarget nozzles appear to offer better coverage
at a greater variety of speeds than other nozzles on the
market right now, says Brian Storozynsky, a project manager
at the AgTech Centre at Lethbridge, Alberta He says their
capacity for spray drift is comparable to many of the bestdrift-
reducing nozzles available today. “In many ways, depending
on what further studies reveal, it could turm out to be the only
nozzle producers need, which could in tun mean less down
time spent changing nozzles or for that matter the daumnting
experience of researching and finally selecting the so-called
right noezle,” says Storozynsky.

Delavan Agspray Products produces the VariTanget nozzle.
This nozzle uses a spring-loaded valve to control flow rake
in response to pressure changes. In this system, doubling the
preszure doubles the Flow rate, whereas a conventional nozzle
would only achieve a 40 percent increase in flow. There are
four different nozzle caps of VariTarget system: green (very
coarse droplets), blue {coarse droplets), yellow {mediwm
droplets) and orange (fine droplets),

Two other manufacturer s also makevariablerate nozzles. The
ATM Command Spray System, utilizing Capstan technology
that was once available only on Casze IH sprayers, is now
available as an after market retrofit (Capstan Sharpshooter)
fior sprayers other than Case Mew-Holland. Each nozzle has an
electronic pulsing solenoid that controls flow rate.

The third variable rate nozzle is from Greenleaf Technologies
and is called the TurboDrop Variable Rate (TDVE) nozzle. It
uses a similar spring loaded valve that adds flow volume in
response to higher pressure, making the flow response directly
proportional to pressure changes.

Storozynsky is most impressed with the VariTarget nozzles.
They are built to work with auto rate controllers. The operator
can enter his desired application rate, and the auto rate
controller and variable rate nozzles work in conjunction to
apply the correct rate at varying speeds, with only small
changes in spray pattern and coverage. Spray quality also
changes a little since spray fan angle remains constant in a
typical spray application.

For example, in 2008, Storozy naky tested several nozzles and
programmed the controller to apply 10 gallons per acne (gpal
at 7.5 mph in a rowed bean crop. The speed range was down
to 4.5 mph in the low lying wet areas to 9 mph in the flat areas.
Using VariTarget blue caps, noezle pressure ranged from 3000
38 psai between these speeds, with rather insignificant change
to spray pattern or coverage. Spray patterns varied from 11 to
14 percent and coverage from 17 to 25 percent.
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Brian Storeryusky af the AgTech Centre has seen positive resulis
from variable rate nogzles Proacs mv Beuce Bames,

In the same tests with air induction nozzles the pressune
varied from 2000 100 pei at that same speed range. Although
the high pressures did not cause any difficulty with the air
induction nozzles, the low pressure did, as coverage was
severely reduced to 11 percent with spray pattern co-efficient
of variables (CVs) as high as 60 percent. The following table
shows spray droplet density, percent coverage and resultant
spray pressure from the speed range used in that field trial.

Comparison of spray droplet density, percent coverage and
spray pressure as influenced by application speed

VariTarget blue cap at 10 gpa

Sprayer MNozzle Spray Spray Coverage
Speed Press Pattern Avg Avg
{mph) (PsI) (CV-%) (#/an2) (%)
45 0 14 fbs 19
5.7 33 12 fubs 19
%] 35 1 ™ 17
7o 35 o &2 2
Lo 1] 36 10 54 25
Avg - 1l 75 2
TurboDrop TwinFan at 10 gpa
{mphl (PSI) (CV - %) (&'cm2b (%)
472 0 il 12 11
5.7 4 17 S0 18
%] 1] 7 (-] 18
7 TS o 1] .5
S0 (1] T Qb 25
Avg =] 20 6.3 19

Sowrce: AgTech Cenire
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This pressure range varies depending on application rate
and VariTarget nozzle cap used. At 20 gpa, norzle pressure
ranged from 38 to 45 pai between 4.5 and @ mph with the blue
noezle caps.

According to Storozynsky, application rates at or below 5
gpa are possible, but will require operating speeds faster than
five or six mph to preserve spray quality. “Careful attention

must be given when using low application rates and low
speeds to obtain sufficient coverage,™ he says.

Storozyreky also has looked into droplet quality and the
impact on drift. Based on the research numbers to date, an
operator can reduce drift by about 50 percent by switching

from a yellow VariTarget to a blue, and by about 20 pencent by
switching from a blue to a green.

Three of the four VariTarget norzle caps wene tested for drift
at a water volume of 7.5 gpa and a spraying speed of 15 mph,
which is comparable to using Turbo Teefet single red nozzles,
Mot surprisingly, the green VariTangets, with their very coarse
droplets, had the best results with about 30 droplets per square
centimetre counted dowmwind in a 15 mph wind. This was
comparable to some medium pressime venturi noezles, which
counted 45 droplets per square centimeter under the same
conditions.

The blue VariTarget, at about &0 droplets per square centi-
metre, was more comparable to a single red 04 Air Bubble
Jet, a low pressure venturi which also counted &0 droplets
per square centimetre. VariTarget yellow caps, meamwhile,
measured about 130 droplets. This makes them most compa-
rable to the Turbo Teefet single rad 11004, one of the oldest
pre-orifice low drift nozzles currently on the market, which
resulted in about 135 droplets. For comparison, 135 droplets
per square centimetre in wind tunnel drift tests translates to
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“We found that spray quality remains
pretty consistent over a range of speeds,
since the pressure range is so small. We
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