
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



Nozzle Technology
• Nozzles designed to reduce drift
• Improved drop size control
• Emphasis on ‘spray quality’



Nozzles Types

Flat Spray Patterns



Extended Range Flat-Fan

• 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
• Optimum spray height:  80° - 30" above 

target, or 110° - 20" above target
• Recommended PSI: 20-25 PSI
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Sweet 
Spot

TeeJet catalog #51A 
pages 12-13



XR Nozzle Demonstration
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XR11004-35 psi XR11005-40 psi



• 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
• Optimum spray height:  80° - 30" above target or 

110° - 20" above target
• Recommended PSI: 20-25 PSI

Extended Range Flat-Fan
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Drift Potential to high compared to 
other nozzle options

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



Turbulation Chamber Flat-fan

• Spray Pattern width: 110° but more like 125° – 130°
• Operating PSI: 15-90 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 PSI: 30-40 PSI

Chamber

Exit orifice

Pre-orifice

Sweet 
Spot
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TT11004-40 psi



XR11004-30 psi TT11004-40 psi



Turbulation Chamber Flat-fan

• Spray Pattern width: 110° but more like 125° – 130°
• Operating PSI: 15-90 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 PSI: 30-40 PSI

Chamber

Exit orifice

Pre-orifice

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



Turbo Flat-fan Twin

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

that comparable TT flat-fan

Turbo TwinJet – TTJ60

Pre-orifice

TeeJet catalog 
#51A page 16



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 use PSI: 30-40 PSI
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Adapter 
required

Commonly found on CASE IH Aim Command Sprayers



Wilger Nozzle Demonstration
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DR110-04-40 psi MR110-04-40 psi



• Blended Pulse Technology – Pulse Width Modulation
• Solenoid valve flow control (1-8X) “Tip Changer”
• Control PSI independent of speed (6:1) and rate (2:1)
• Ultimate in drop size control/manipulation

Pulse Width Modulation - PWM
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Excellent drift mitigation tool; ideal for precision applications

Developed by Ag 
Engineers at the
U of CA - Davis







How It Works  

• Uses high speed solenoid 
valves to regulate flow

• Varies application rate 
with duty cycle: 
independently of pressure 

• Cycles 10X per second
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Valve
Closed

Valve
Open

Venturi nozzles can’t be used with pulse width modulation



What is Pulse Width Modulation?
• Type of control system
• Modulates a DC square wave signal
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80%
Duty Cycle

50%
Duty Cycle

20%
Duty Cycle

on

off

TIME:  0.1sec = 1 cycle

15 mph 12 mph 7.5 mph 3 mph

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

100%
Duty Cycle

offoff

on onon



PWM Summary Points:

• Wilger nozzle system is a good option
• Will not work with venturi nozzles
• Other PWM technology:

– Boom flow compensation
• adjusts flow on radius turns

– PINPOINT – Individual nozzle control -
on/off per nozzle

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

• Also retrofit via Raven?

20



New Sources of Pulse Width Modulation
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Raven Hawkeye Nozzle 
Control System 









TeeJetcatalog 
#51A page 8

Venturi Designs - Low Pressure

• Spray Pattern: 110°
• Operating PSI: 15-90 psi
• Tapered Edge flat spray pattern
• Overlap required: 50%-60% for uniform application 

(20-30% each edge)
• Nozzle Spacing: Typically 20”
• Optimum spray height: 110° - 20” above target
• Recommended PSI: 40-50 PSI

GuardianAir

Air Mix
AIXR TeeJet



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“
• Recommended PSI: 50-80 PSI
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Air Induction – Air Inclusion – Air Injection
Designed so air is drawn into the nozzle cavity 

and exits with the fluid

TeeJet catalog 
#51A page 9-10



Pre-Orifice VENTURI Nozzles
High and Medium Pressure

Pre-orifice

Air Inlets

Exit orifice

Mixing Chamber

GreenleafTurboDrop XL TeeJet Air Induction 

Hypro Ultra LowDrift

Chamber

Pressure drop ratio = 4:1

Venturi Section

Exit orifice = 2X Pre-orifice



Influencing Droplet Size - Nozzles

©Winfield Solutions, LLC.  



Influencing Droplet Size - Pressure

Water

Loss of pattern

Increased drift risk

©Winfield Solutions, LLC.  



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

AI Turbo TwinJet – AITTJ60

Single 
Outlet

Double 
Outlet

Turbo Induction - TTI 

50-80 PSI
40-50 PSI

Best drift mitigation option!
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TTI 11004-60 psi



Nozzle Demonstration
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TTI 11004-60 psi TDXL11004-60 psi ULD120-04-60 psi



XR11004-30 psi
TT11004-40 psi

AIXR11004-50 psi
AI11004-60 psi

TTI 11004-60 psi



Nozzles-Recommended Use

Not Recommended!!



Venturi Designed 
Twin Sprays





Nozzles for fertilizer on wheat:
• Hi-Flow • StreamJet-7 • StreamJet-3

• CP Triple Stream Tip



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



Undercover

Y-Drops







Backpack Sprayer Drift Mitigation



Spray Management Valves



Spray Management Valve



Converting to a flat-fan and/or drift 
reducing nozzle



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



Boomless Nozzles



Off-Center Venturi Flat-fan







Boom Buster



XP BoomJet



Boom Extender:





Thank You

69Follow (Bob Wolf) on Twitter @spraydrift

XR

TTI
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