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Introduction 

 In an effort to reduce the 

magnitude of drift from 

groundspray applications of a 

contact insecticide, a wind 

tunnel study was conducted 

to test different nozzle 

technologies known to reduce 

drift.

 There are a number 

controllable factors during an 

application that can affect drift 

and many of these already 

have restrictions on most 

pesticide labels:              

Droplet Size, Wind Speed, Boom 

Height



Introduction 

 The EPA is in the process adding another adjustment to labels: 

nozzle recommendation 

 The DRT program will recommend different nozzles that have 

different levels of drift control and potential spray setbacks 

will vary depending on the nozzle type used by the applicator.

 The data in this presentation has been submitted to EPA and 

will hopefully inform that process of designating drift 

reducing nozzles.



Terminology

 Drift – the physical movement of spray droplets through the air 

to any off-target site at the time of application

 Droplet spectrum – the physical make-up of droplet sizes exiting 

the nozzle, measured in microns, driftable droplets are generally 

considered to be <150 microns

 Contact pesticides – pesticides that must make direct contact 

with the target pest (insect, fungus, weed) to be efficacious

 Systemic pesticides – absorbed by plants and move to untreated 

parts of the plant. Efficacious without complete coverage



Spray Nozzles – Flat Fan

 Sprays in an inverted elliptical  “V” pattern. Deposition is heaviest 

in the center and dissipates at the edges. 

 Three basic types: standard, extended range, and pre-orifice

 Extended range (XR’s) have a wider range of operating pressures

 Pre-orifice reduce pressures internally leading to larger droplets 

and better drift control



Spray Nozzles – Venturi or Air Induction

 Features two orifices; one meters 

the flow and the second forms the 

spray pattern. In between there is 

an air aspirator. Air mixes with the 

flow creating larger air filled 

droplets in a tighter range of 

droplets.



Background 

 To make an efficient application that minimizes drift you first 

need to look at the type of chemical you are applying, the 

formulation, and the crop.

 A pre-emergent herbicide application to bare ground is a very 

different application than a contact insecticide application to 

crop foliage where coverage is key.

 Generally with herbicide applications you want to get the product 

to the ground as quickly and efficiently (large droplets) as 

possible to reduce off target drift.

 With a contact insecticide application you need coverage to be 

efficacious, that means coverage over and under the leaf surface. 

To reduce drift and be efficacious you have to hit the sweet spot 

between driftable droplets and droplets too large to get good 

coverage. Generally 300-400 micron droplet size.



Nozzles 

 9 nozzles tested

 20 different configurations of nozzle, orifice size, and pressure

 Nozzles were chosen based on label restrictions for spray rate then 

manufacturer recommendations for efficacy and drift reduction

 Teejet has a catalogue, Greenleaf has a calculator tool on their website

 TeeJet, http://www.teejet.com/english/home/selection-guides/spray-

nozzles.aspx

 Greenleaf, 

http://www.turbodrop.com/dynamic.php?pg=Choosing_the_Right_Nozzle/No

zzle_Calculator

 All nozzles were rated “very good” or “excellent” for efficacy with contact 

insecticides and drift



TeeJet Catalogue – Nozzle and Spray 

Parameters



Nozzle Nozzle Code Orifice

Pressure 

(psi)

Air-Induction Extended Range TeeJet
AIXR110025 025 50

AIXR11006 06 80

AirMix Low Pressure
AM11003 03 50

AM11006 06 70

TurboDrop High Pressure TDCFFC11005 05 70

TurboDrop Med Pressure XL

TDXL11002 02 80

TDXL110025 025 70

TDXL11005 05 80

Turbo Teejet Wide Angle Flat

TT11003 03 50

TT11005 05 40

TP9508 08 60

TT11008 08 60

Turbo Twinjet Twin Flat

TTJ11003 03 50

TTJ11006 06 80

TTJ11006 06 90

TwinJet Flat
TF11008 08 40

TF11008 08 60

XRC TeeJet Extended Range Flat

XR11003 03 50

XR11008 08 50

XR11010 10 40

Nozzles Tested



Wind Tunnel

 University of Nebraska-Lincoln Wind Tunnel Testing Facility, located at 

the West Central Research & Extension Center in North Platte, NE



Wind Tunnel

 All tests conducted at 15 mph

 Droplet spectrum from each test was evaluated with a particle analyzer

 The Sympatec HELOS KR with the R7 lens laser diffraction instrument 

measures droplet sizes ranging 0.5 - 3,500 microns in diameter

 Statistics were Dv, percent less than, relative span



Droplet Spectrum Results

Nozzle Nozzle Code psi % <105 μm Dv10 (µm) Dv50 (µm) Dv90 (µm)

Relative 

Span

TurboDrop High Pressure TDCFFC11005 70 0.56 266 520 786 1.00

TurboDrop Med Pressure XL TDXL11005 80 0.75 242 471 703 0.98

Air-Induction Extended Range TeeJet AIXR110025 50 1.08 217 412 596 0.92

AirMix Low Pressure AM11003 50 1.18 209 403 734 1.29

XRC TeeJet Extended Range Flat XR11010 40 1.31 204 396 601 1.00

TurboDrop Med Pressure XL TDXL110025 70 1.52 190 369 564 1.02

Air-Induction Extended Range TeeJet AIXR11006 80 1.66 200 404 640 1.09

Turbo Teejet Wide Angle Flat TP9508 60 1.84 188 373 580 1.05

TurboDrop Med Pressure XL TDXL11002 80 2.01 175 336 513 1.01

XRC TeeJet Extended Range Flat XR11008 50 2.02 174 312 533 1.06

AirMix Low Pressure AM11006 70 2.26 177 366 592 1.14

TwinJet Flat TF11008 40 2.65 159 303 462 1.01

Turbo Teejet Wide Angle Flat TT11005 40 3.33 154 322 539 1.20

TwinJet Flat TF11008 60 4.88 135 268 416 1.06

Turbo Teejet Wide Angle Flat TT11003 50 6.15 125 257 419 1.15

Turbo Teejet Wide Angle Flat TT11008 60 6.20 125 263 456 1.26

XRC TeeJet Extended Range Flat XR11003 50 6.56 121 233 356 1.02

Turbo Twinjet Twin Flat TTJ11003 50 8.74 110 224 364 1.14

Turbo Twinjet Twin Flat TTJ11006 80 12.55 97 201 343 1.24

Turbo Twinjet Twin Flat TTJ11006 90 14.32 91 194 332 1.27



AGDISP 8.26 Drift Modeling

 User-defined droplet 

spectra were used in 

AGDISP based on the 

summarized wind 

tunnel data for each 

nozzle

 Each nozzle was 

modeled at 15 mph, 

the wind speed used 

at the wind tunnel 

facility

 Insecticide drift to a 1 hectare pond was modeled using AGDISP 8.26



Nozzles Ranked by Drift using AGDISP 8.26
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Conclusions

 The air induction nozzles tested were generally the best performers 

for the combination of drift and efficacy.

 Some of the flat fan nozzles may be acceptable for drift reduction if 

used at the correct pressure and orifice size.



Next Steps/Future Work

 Efficacy trials using the best performing nozzles

 Conduct field trials to test best performing nozzles

 Publish data in peer-reviewed journal

 Education of growers and professional applicators

 Bob Wolf; former Application Technology Specialist in the Biological     

and Agricultural Engineering Department at Kansas State University 


