Effective Pest Control:
Nozzle and Technology Options
for Improved Efficacy and Drift

Mitigation




Nozzle Types

for crop protection product applications to
conventional crops and herbicide tolerant crops
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Nozzle Technology

 Nozzles designed to reduce drift
 Improved drop size control

e Emphasis on ‘spray quality’ l



flat-fan

" HYPRO

TRII0-04

Nozzles Types

Flat Spray Patterns

Chz
— wée, Engenia”

Herbicide




Extended Range Flat-Fan

e Spray Pattern width: 80° and 110°

 Operating PSI: 15-60 PSI

 Tapered edge flat spray pattern

* Overlap required: 50-60% for uniform
application (20-30% each edge)

 Nozzle Spacing: Typically 20 inches

e Optimum spray height: 80° - 30" above

target, or 110° - 20" above target
e Recommended RSI: 20-25 PS| < S;::)it




XR Nozzle Demonstration

XR11004-35 psi XR11005-40 psi




Extended Range Flat-Fan

e Sp attern width: 80° and 110° M
e QOperatin |: 15-60 PSI

! Will not be a part of a herbicide tolerant
crop nozzle strategy

110°-20" a
e Reco nded PSI: 20-25 PSI

Drift Potential to high compared to
other nozzle options




Turbulation Chamber Flat-fan

Chamber

Pre-orifice

Exit orifice

e Spray Pattern width: 110° but more like 125° - 130°
 Operating PSI: 15-90 PSI

 Tapered Edge flat spray pattern

e OQOverlap required: 50%-60% (20-30% each edge) Sweet
* Nozzle Spacing: Typically 20” Spot

e Optimum spray height: 20” above tM
e Recommended PSI: 30-40 PSD




TT11004-40 psi




40 ps

17711004

30 ps

XR11004




Xurbulation Chamber Flat-fan

Will not be a part of a herbicide tolerant
crop nozzle strategy

@— Exit orifiCe

Optimum spray height: 20” above target
Recommended PSI: 30-40 PSI

CM = 6%



Turbo Flat-fan Twin -

Pre-orifice

e Dual outlet
e Superior leaf coverage
e Droplet range slightly larger

that comparable TT flat-fan A /\ I

TTleo-110 VP SprayTip
(Cross Section View)

Turbo Twinlet — TTJ60

' i i i é‘r'




Wilger Chambered Flat-Fan

Spray Pattern width: 80 - 110°
Operating PSI: 20-80 PSI
Tapered Edge flat spray pattern

Overlap required: 50%-60%
(20-30% each edge)

Nozzle Spacing: Typically 20"

Optimum spray height: 20" above target
Recommended us&_PSI: 30-40 PSI

Pre-orifice .

Adapter

required
Closed —
Chamber

Exit orifice

Commonly found on CASE IH Aim Command Sprayers



Wilger Nozzle Demonstration

DR110-04-40 psi MR110-04-40 psi
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Pulse Width Modulation - PWM

e Blended Pulse Technology — Pulse Width Modulation
e Solenoid valve flow control (1-8X) “Tipn Cha=—
e Control PSl indene-—




OEM install on the Tyler Patriot in mid 90’s




Tvler sold to CaselH two years later




How It Works

Solencid-Operated Valve

e Uses high speed solenoid
valves to regulate flow [

* Varies application rate 8
with duty cycle:
independently of pressure

L

Conventional
Nozzle Assembly

e Cycles 10X per second

Valve Valve
Open Closed

 C Venturi noses cantbeused with s width modulton
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What is Pulse Width Modulation?

e Type of control system
* Modulates a DC square wave signal

100% ( 80% 50% 20%
Duty Cycle Duty Cycle Duty Cycle Duty Cycle
15 mph 12 mph 7.5 mph 3 mph
on on on on
off off off
L]
|

L _/

~_ 1/

TIME: 0.1sec =1 cycle

Speed affects a change in duty cycle which affects the amount of flow i’



PWM Summary Points:

 Wilger nozzle system is a good option

Will not work with venturi nozzles
Other PWM technology:

e adjusts flow on radius turns

{— PINPOINT — Individual nozzle control -
on/off per nozzle

* Available as retrofit on any spray system as
‘SharpShooter’-Capstan

e Also retrofit via Raven?




New Sources of Pulse Width Modulation

Raven Hawkeye Nozzle DynaJ et Fle)( 7120

Control System

PWM SPRAYER CONTROL

Dynajeq Hey Tizg

21



on's leading manufacturer of pu se_width—modu\ated agricu\tura\ spray
it has filed @ patent infringement Jawsuit against Raven
of Hether\ands—based

a, LLC,a subsidiary
District Court for the District of

2, 2016 - Capstan AG Sys

. {RAVN} and CNH industrial Amenc
it was filed In the U.S.

3 agr'\cu\lura\ gprayer

an AG Systems alleges that Raven's “Hawkeye
491,795 and 8 523,085.

< two of Capstan’s patents: U S. Patent Nos. 8
methods that incorporate individual

cultural sprayer gysie
g gric.ultura\ products.

5 relate 10 agricu
\ re efficient and precise appP

50 alleges that CNH has €
gystem on CNH equipment, unde
d offered Capstan's products on its sprayers,

nd AIM command PRO.




Cost $555:
JD quoting $38K ordered w/mac
Raven Hawkeye pnced foralDs

hine and factory install.
prayer 120’ boom at $40K installed.

[ 1]

Control freaks — we've got you covered

ExactApply

Industry exclusive features:

+ Increased
cover
(30 Hz PWM) i

- Nozzle switching
* Wider speed and




HYPRO Duo React

Compact and Economical Twin Pneumatic Valve Nozzle Body and Control System

Ouo React
Consale

Electro-Pneumatic
[Leader]

Frneurnatic
[Follower]

Boom Configuration Example Switching Node

Electro-Pneumatic
Preumatic Pneumatic MNozzle Body Preumatic
[Follower] [Follower) [Leader]

[Follower]




Venturi Designs - Low Pressure

I Fermovable
Pre-Cirifice

AlIXR Teelet

Alr Mix

Tip Bodhy

Air Imilet &ir Inlet

Exit Crfice

AIXR110 VP Spray Tip
(Cross Saction View)

e Spray Pattern: 110°

* Operating PSI: 15-90 psi
 Tapered Edge flat spray pattern

e Overlap required: 50%-60% for uniform application
(20-30% each edge)

 Nozzle Spacing: Typically 20”

e Optimum spray height: . ” above targe
e Recommended ©SlI: 40-50 PSI




AIXR11004-50 psi




Venturi Designs - High/Medium
Pressure

Contains venturi - air aspirator

Promotes an internal pressure drop —4:1
Spray Pattern: 80° and 120°

Operating PSI: 30 - 100 psi

Tapered Edge Flat Spray Pattern

Overlap Required: 50%-60% for Uniform
Application (20-30% each edge)

Nozzle Spacing: Typically 20

Recommende@SO-SO PSI>

Air Induction — Air Inclusion — Air Injection

Designed so air is drawn into the nozzle cavity
and exits with the fluid




Pre-Orifice VENTURI Nozzles
High and Medium Pressure

I 11
6reenleaf TurboDrop XL TeeJet Air Induction Chamber
‘ 0 .
Pre-orifice
I V-,

o .
Venturi Section Air Inlets

Mixing Chamber

Exit orifice

Hypro Ultra LowDrift




Influencing Droplet Size - Nozzles

Nozzle Comparison - 40 PS| Wind
XR, Al, AIXR TeeJet®

©Winfield Solutions, LLC.



Influencing Droplet Size - Pressure

Pressure Comparison Wind - 10-80 PSI Al TeeJet®Al11002

30 40

©Winfield Solutions, LLC. Water



Turbulation Chamber w/Venturi
Air Induction Nozzle for Maximum Drift Control

Best drift mitigation option!

Outlet Outlet

Turbo Induction - T1

Sweet

Removable —
Insert

Pre-Orifice _ |

E ,‘ c
Mixing -’AE1. an nnet
Chamber 2

Y — .
Exit Orifice with
S
15° offset from
50-80 PSI ;vertical position
1110___-VP Spray Tip

(Cross Section View) (Cross Section View)

. =r "‘ll n JUU_;' [ JFI “’ n I.J'



TTI 11004-60 psi
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Nozzle Demonstration

Engenia®

Herbicide

33



XR11004-30 psi
TT11004-40 psi

AIXR11004-50 psi
Al111004-60 psi




Nozzles-Recommended Use

{ Not Recommendead!!

8 chamber 3040 PSI
A&.& LowPressure Venturi  40PS/

hiigh Pressure Venfi 50560 S




Venturi Designed
Twin Sprays




Modular Versatility

-4
&

i
-
e

&
&

TDXL11003 TADFO03 TDXL11003-D TADF03-D
M/c vc Gl vc ve xcfil4d vec xc g

One TurboDrop® Venturi.
Any pattern or spray category you need.



Nozzles for fertilizer on wheat:

e Hi-Flow e Streamlet-7 e Streamlet-3
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Variable flow flat fan nozzle
Flow varied by moving plunger in sleeve

Plunger position determined by diaphragm and spray
pressure — use pressure to adjust GPM

0.15 to 0.80 GPM, 110 degree spray angle,

Available with various droplet size caps,15 - 50 psi




360 YIELD

Undercover

Y-Drops



360 UNDERCOVER

7\
A4

N\
360 Y-DROP
&
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Backpack Sprayer Drift Mitigation
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Spray Management Valve

CF Valve™

Phone 1-800-T45-2392 to learn more about our CF Valves.

CFvalve -- Constant Flow Valve
iam Mo 163124
Prics: 315355

Pressur:  Gfy
e w1 O

‘ ' Ed Setect more styfes at a time
L Yl

GEMPLER'S

# Larg=r/Zoom

Product ‘Product
Informetion Support

CFValve™ Constant-flow Valve

m Provides consisi=nl spray culput and l==s pumping

m Consistent flow ral= with £1.5% scourscy

acy, mganrdless of pressure vanstions. It

y uming lexx =pray mats

hre pressure. Svs

[T TR |



Converting to a flat-fan and/or drift

addition of a spray management
valve (SMV) to a compression or
backpack sprayer will help main-
tain a constant pressure while
spraying. Thus, spray rates and
patterns will be more consistent,

reducing nozzle
drift potential is reduced, calibra-

tion is easier, and the valve will 1 2

provide an instant on and off Spray Female (1) and male (2) adapters without diaphragm
with no dripping. Spray manage- management
ment valves are available in four  valve (SMV)
preset pressure ranges: 14.5, 21.0,

29.0, and 43.5 pounds per square inch (psi). Find
information about purchasing a spray management
valve at wune hdbdson. comgreen-garde. hemd. The

cost is minimal.

=

*
Hand sprayer with pressure gauge, pressure valve, and
nozzle options l'

-
Converting common hand sprayer adjustable Quick cap, screen, and seat gasket
nozzle systems to flat-spray nozzle types 7

For certain applications, it may be advantageous Quick cap, screen, and seat gasket set (7)
o | | .| Al




Hand Sprayer

Calibration Steps Worksheet

Robert E. Wolf, Exctension Specialist, Biological and Agriculueral Engincering, Kansas State Unin

The key to handgun calibration is knowing the
volume you are spraying over a given time period. If
you know the area you cover ar a set pace, you can
calibrate your handgun applications.

Here is a simple formula

1 acre = 43,560 square feet

1 gallon = 128 ounces

Vi2s acre = 340 square feet

18.5 feet by 18.5 feet = Yi2n acre

1. Mark off an area 18.5 feer by 18.5 feer; flag

the corners.

2. With a stopwatch, time how long it takes you
to spray the area, using a proper technique
to achieve uniform coverage, at your nor-
mal walking pace. This can be done with a
handgun on an ATV, a backpack sprayer, ora
pump-up sprayer.

Mow, spray into a bucket or measuring cup
(item 8, page 2) at the same pressure for the
same time you recorded in step 2 and record
that volume in ounces.

4. The rate per acre is 1 gallon for each caprured

ounce.

Example: It takes 20 seconds to make three
passes that cover the marked area. Spray into a
bucket for 20 seconds with the sprayer and then
pour the fluid into a measuring cup marked in
ounces. In this example, there are 31 ounces of wa-
ter. The 31 ounces covers approximarely 340 square
feer. Mulriplying 340 times 128 equals 43,520
square feet (about 1 acre). Then, 31 ounces times
128 equals 3,968 ounces. Dividing 3,968 by 128
ounces equals 31 gallons per acre.

Table 1. Sample spot application rates

Bpplication Technalogy
Series

For individual plant treatments on brush, the
common terminology used is “spray to wet,” but on
some labels “spray to nun-off” is referenced. These are
not the same, Spray o wet means o just get coverage
on all the foliage. Continuing to spray will achieve
spray to run-off, or dripping from the leaves.

For spot applications of brush products, a gen-
eral rule is to apply 75 to 100 gallons per acre on
a foliar spray. The same timed procedure described
above can be used ro calibrate the sprayer.

A good method for determining the exact spray
technique and nozzle height for the most uniform
coverage is to spray on a warm, dry surface, such as
a road or parking lot, and observe the drying rate
A uniform drying rate indicates uniform coverage,
whereas streaking indicates uneven coverage. Adjust
the nozzle height or application technique to elimi-
nate excess streaking.

Many labels will have spot application rates and
recommendations for noncrop uses. In some cases,
crop chemicals have small area rates listed. In other
cases, you have to do the math to figure your correct
mixtures. See Table 1 for some examples

Using spray ntvalves to

addition of a spray management
valve (SMV) to a compression or
backpack sprayer will help main-
tain a constant pressure while
spraying. Thus, spray rates and
patterns will be more consistent,
drift potential is reduced, calibra-
tion is easier, and the valve will
provide an instant on and off Spray

with no dripping, Spray manage- management
ment valves are available in four  valve (SMV)
preset pressure ranges: 14.5, 21.0,

29.0, and 43.5 pounds per square inch (psi). Find
information about purchasing a spray management
valve at wiwe halmedson. com fgreen-garde. beml. The
cost is minimal

a uniform pressure and constant flow rate

Calibration and precise application with hand-
held spray equipment is difficult to achieve because
pressures vary during application and from opera-
tor to operator. High pressures will relate to higher
flows with more driftable droplets. Lower pressures
will result in lower flows and larger drift-resistant
droplets that may not achieve the desired coverage.
A pressure gauge on the spray wand is the best op-
tion for monitoring the outpur pressure. Also, the

Hand sprayer with pressure gauge, pressure valve, and
nozzle options

Converting commeon hand sprayer adjustable

[sprayer size | 1 gallen [2galens  [5aallons

[10galions  [14gallons |25 gallons | 100 gallons |

|26 solution | 16 teaspaons | &fiuid ounces | 12:8 fluid suncss | 256 fluid ounces | 26 fluid ounces | 4pints

[gquars |

nozzle sy to flat-spray nozzle types

For certain applications, it may be advantageous
to adapt a common hand sprayer wand with an
adjustable nozzle (stright stream to broadeast) so it
can be equipped with a nozzle type that can provide
more uniform coverage with less drift potential.

By changing the system to a flat-spray nozzle type,
a more uniform parrern can be achieved. It also is
possible to use nozzle designs that can reduce drift
and provide more efficient applications by reducing
off-target movement of the spray.

Converting a handheld spray wand to use flai-
spray and drift-reducing nozzle types is a simple
process. First, remove the adjustable nozzle. If you

4
Female (3} and male i4) adapters with diaphragm
SRS
I Il
CN) &0
5 6
‘90-degree (5) and 45-degree (6) elbow adapters
- ‘H‘\H @\\I
= W)
o i

Quick cap, screan, and seat gasket

Quick cap, screen, and seat gasket set (7)

4 Gallan per minuis
- nomtu capaciy rsd
a0 pel

& 10

Calibration cup (8) and nozzle cleaning brush (9);
Flat-fan nozzle nomenclature (10

Fact Sheet: MF2915

are using an SMV; add an adapter designed for con-
necting quick-artach nozele (item 7) types (items 1
or 2), or use item 3 or 4 if no SMV is in use

Items 3 and 4 are equipped with diaphragm
check valves that prevent dripping when the hand
wand is shut off. They do not manage the spray
pressure like the SMV. A 90- or 45-degree elbow
may be useful for positioning the nozzle (item 5 or
). See hand wand adaprer options pictured earlier.

Adapters and quick attach nozzles shown are
available from spray equipment supply outlets. Refer
to websites listed in Table 2.
Nozzle types with more uniform patterns and
drift reduction potential

The following nozzle types are commonly used
for boom sprayer applications. The parterns are
mpered, so they will not suffice as a single uniform
pass. However, with proper overlap (about 30 per-
cent on each edge) the patterns are very uniform

Nozzle spray patterns
Adustabla Spray Pattern

v

Tapsred Spray Pottrns

w hul mo_
1
5 ke
b TIF 1S .

Dvift Redlucing

Dttt Rackadng Vanturt (typered =pray pattern=]

u [Clm[mp

¥

Evon Spray Patterns
Lot acung
Fathngan v RatFan Even Wi oG
FacFanEwn
<
- -

Some nozzle styles are available with even spray pat-
terns (designated with the lerter "E” in the number
scheme — see item 10) and could be used in single-
pass operations. Brass nozzles are not recommended.
Nozzles constructed of plastic or stainless materials
provide uniform flows and patterns for a longer pe-
riod of use. Refer to K-Stare Research and Extension
publication MF254 1, Nozzle Tipes far Boom Sprayer
Applicazions of Crop Protecrion Producss, for a more
detailed discussion of nozzle types

Some basic nozzle designs recommended for use
on handheld or backpack spray systems are the ex-
tended range flat-fan (XR, TR), turbo fat-fan (TT),
drift reduction flat-fan (examples are ULD, AIC,
and Turbo Drop), and turdjet (TT]). Though the
extended range and turbo flat-fan designs provide for
a more uniform spray, they also could be more drift
prone. Thus, adding the drift-reducing norzle designs
writh larger droplets could be beneficial when drift is
a concern. Most of these are available only in tapered
edge parterns; however, some come as even spray, and
a few come as off-center fac-spray patterns. Of-
center flat-fan nozzles are typically available as even
spray patterns. Off-center designs are best suited for
spraying along fences, curbs, and guardrails

Proper nozzle maintenance includes proper
cleaning of the orifice. Use a soft-bristled brush for
this purpose (item 9).

Additional information

Additional equations and illustrations on page 4
will help you determine ground speed and the square
footage of areas of different shapes.

Table 2. Selected nozzle manufacturer websites.

Spraying Systems -TeeJet | http:iwwtegiet.com/
GreenleafTechnologies | hitp:tiwwwiurbodiopcom!’
Hypro Pumps ttp:faw wehypropumps.com’
Wilger httpww wilger.net/

Hardi- North America | hitpsifww wihardius.com/
Lechler httpfew wlechlenisa.com’
CF Products http:fww wiepproductsine.com’
ABJ Agri Products http:iww wabjagricom/

pdf

http://www.bae.ksu.edu/faculty/wolf/PDF/MF2915-
Hand%?20Sprayer.




Boomless Nozzles



Off-Center Venturi Flat-fan










Boom Buster







Higirt-of -Way Pattarn
Slainless

Jiim==nm7nT steel Polyscelsl Fowrales = 37 -0.0 gpm al 30 - 80 pai

/

Boorn X Tender® Spraying
(last tip on the boom)

L §




Fact Sheet: EP156ATV

RICSIATE

An Evaluation of ATV-Mounted 5
Boomless Spray Nozzles

for Weed Control

Application
Technology

Robert Wolf, Associate Professor and Extension Specialist,
Bio and Ag Engineering
Dallas Peterson, Extension Weed Management Specialist

In recent years, all-terrain vehicles (AT Vs)
equipped with small-capacity spray tanks and
boomless nozzle systems have become po
for controlling and eligines

are thought to
o spray 25-30 foot swaths using a
centrally located single or dual nozzle arrangement.

Several nozzle designs have recently been intro-
duced for ATV-mounted application systems. Use
of these nozzles, however, is occurring without a
clear understanding of correct operating procedures.
These nozzles may not be effective for weed control.
The larpe spray droplets created by these nozzle
types often do not provide full weed coverage over
the entire spray width.

Considerations for Using Boomless Nozzles

Serles
Walter Fick, Extension Rangeland Management Specialist

Jeffery Davidson, Extension Ag & Natural Resources Agent,
Eureka

Gary Kilgore, Extension Crops and Soils Specialist, Chanu
7. Adifferent pum

Field Trials
Field trials were conducted to evaluate the ef-

fectiveness of
spray nozzles on

AT Vs,

Trials evalu-
ated pattern
quality, swath
width, droplet
range, and cover-
age effectiveness

using four differ- Figure 1. Bnurnbuster (left), XP
ent nozzle tvpes  Boomlet (upper right), and XT Boom




Thank You

For Crop Producers

—~ driftwatch

Specialty Crop Site Registry
by FieldWatch

For Applicators

- Field\Watch

n, Collabor

H

For Beekeepers

beecheck

Apiary Registry by FieldWatch

SPECIALTY
o {0]

Comments/Questions?

‘ Follow (Bob Wolf) on Twitter @spraydrift

== driftwatch

www.fieldwatch.com
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