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Nozzle Types

Tapered Flat-Fan Spray Pattern Uniform distribution is achieved when spacing, height, 
and overlap are optimized



Nozzle Types

Even Flat Spray Pattern 



Nozzle Types

Cone Spray Pattern



Nozzle Types

Streaming Nozzles



Nozzle Size
Nozzles are color coded based on their capacity at (flow rate) at 40 PSI

(Flow Rate is a function of orifice size and pressure)

(ISO Standard 10625)



Nozzle Size



Spray Angle

• Tapered flat fan nozzles are mostly available in 80° or 
110°

• For most tapered spray patterns, a minimum 30% 
spray pattern overlap is recommended

• Most new tips offered today are 110°



Spray Height

• Optimal spray height is needed to provide the overlap required for uniform distribution

• In most cases, typical height adjustment is based on 1:1 ratio of nozzle spacing to height.



Nozzle Identification

XR – flat-fan; AI – Air-Induction, TTJ – Turbo Twin-Jet
VS – stainless steel; VP – polymer; VC – Ceramic



Droplet Size

Spray is made up of droplets of varying sizes
(size is expressed in microns; 1µ = 0.001mm)

Volume Median Diameter



Droplet Size Classification

2VMD = Volume median diameter. (ASABE Standard S572.3)
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Common Nozzles used for Pesticide Applications

Medium Droplet Nozzles Coarser Droplet Nozzles Ultra Coarse Droplet Nozzles
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Standard Flat-fan (XR) Air Induction (AIXR)

Turbo TeeJet Induction

≅30% 
fines

≅11% 
fines

≅3% fines



Droplet Size Classification
Example Nozzle 

Selection Chart



What information do we need to select a 
nozzle?

• Pesticide

• Mode of Action

• Application Rate

• Tolerance to Drift

• Ground Speed Range

• Operating Pressure Range

• Nozzle Spacing

Nozzle Selection
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Nozzle Selection: 

First Step 

• Check Pesticide Label



20

Nozzle Selection

Pesticide = Herbicide

Mode of Action = Contact

Application Rate = 15 GPA

Droplet Size = medium to coarse

Ground Speed Range < 15 mph

Operating Pressure Range = 30-50 
PSI

Nozzle Spacing = 20 inches
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Nozzle Selection

Pesticide = Herbicide

Mode of Action = Contact

Application Rate = 15 GPA

Droplet Size = medium to coarse

Ground Speed Range < 15 mph

Operating Pressure Range = 30-50 PSI

Nozzle Spacing = 20 inches
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Sprayer Calibration

Flow Rate per 
nozzle

Target App. 
Rate

Ground Speed Nozzle Spacing

Conversion 
Factor1 hour = 60 minutes

1 mile = 5280 feet
1 foot = 12 inches
1 acre = 43560 feet2
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Sprayer Calibration

Nozzle output = 0.51 GPM  

1 Gallon = 128 oz.
1 Minute = 60 sec.

Nozzle output = (0.51 x 128)/60 = 1.1 oz/sec  

Time (s) Volume to Catch (oz.)

10 11.0

15 16.5

20 22.0
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Ounce (1/128th acre) method

1 Gallon = 128 oz.
1 acre = 43560 ft2

1/128 acre = 340 ft2

Nozzle Spacing 

(in)

Distance (ft) 

12 340

14 292

16 255

18 227

20 204

24 170

Record the time (seconds) to travel the selected distance & then 
collect the spray output for the same time from each nozzle  

Volume collected (oz.) = Application Rate (GPA)
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Ounce (1/128th acre) method

Nozzle Spacing 

(in)

Distance (ft) 

12 340

14 292

16 255

18 227

20 204

24 170

Record the time (seconds) to travel 204 ft. & then 
collect the spray output for the same time from each nozzle  

Volume collected (oz.) = Application Rate (GPA)

Volume collected = 15 oz.

Lets take an example:
• Application Rate = 15 GPA
• Ground Speed = 10 mph
• Nozzle Spacing = 20 inches
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Spot-On Spray Calibrator

• Best for flow rates below 1 GPM

• Press START button and hold the meter under nozzle 
at slight angle

• Allow the meter to fill until the display shows a flow 
rate

(The sprayer calibrator has two metal electrodes that 
senses the water level and calculates GPM based on time 
it takes to fill a known volume)

• Display holds reading for 90 seconds. Empty the 
meter and perform calibration on next nozzle

https://www.amazon.com/Spot-On-SpotOn-Sprayer-Calibrator/dp/B00JRD6UA0

https://www.amazon.com/Spot-On-SpotOn-Sprayer-Calibrator/dp/B00JRD6UA0
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Using Spot-On Spray Calibrator

Lets take an example:
• Flow Rate /nozzle = 0.69 GPM
• Speed = 10 mph
• Nozzle Spacing = 20 inches

Answer = 20.5 GPA   
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Using Spot-On Spray Calibrator



29

Useful Resources & Applications

https://extension.uga.edu/publications/
detail.html?number=C1252

https://innoquestinc.com/product/spoton-sprayer-calibrator-
model-sc-1/

Spot-On Sprayer 

Calibrator:

https://extension.uga.edu/publications/detail.html?number=C1252
https://extension.uga.edu/publications/detail.html?number=C1252
https://innoquestinc.com/product/spoton-sprayer-calibrator-model-sc-1/
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Useful Resources & Applications
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Nozzle Selection and Sprayer Calibration Apps

https://www.teejet.com/tools/spray-
nozzle_selection.aspx

https://www.wilger.net/tip-wizard/
https://greenleaftech.com/
dynamic.php?pg=Choosing_the
_Right_Nozzle/Nozzle_Calculator

https://www.teejet.com/tools/spray-nozzle_selection.aspx
https://www.wilger.net/tip-wizard/
https://greenleaftech.com/dynamic.php?pg=Choosing_the_Right_Nozzle/Nozzle_Calculator
https://greenleaftech.com/dynamic.php?pg=Choosing_the_Right_Nozzle/Nozzle_Calculator
https://greenleaftech.com/dynamic.php?pg=Choosing_the_Right_Nozzle/Nozzle_Calculator


Rate Controller:

• Maintain a target application rate 
(gallons per acre; GPA) despite 
changes in ground speed

• Flow rate changes are 
accomplished by regulating spray 
pressure as ground speed 
increases or decreases.

Basic Application Technology



In-Cab Display/Computer

GPS/Radar

Flow Meter

Regulating Valve

Components of a Rate Control System

Electronic Control Unit
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Ground Speed Effect on Spray Coverage (no rate controller)

Sprayer calibrated at 6 
mph:

▪ 6 mph (20 GPA)

▪ 8 mph
▪ 10 mph
▪ 12 mph (10 GPA)

▪ 14 mph
▪ 16 mph (7 GPA)



Automatic Section Control

• Reduce over-application by turning sections ON/OFF as needed (5, 7, 9, 11, & 13 sections) 

Section 1 Section 2 Section 3 Section 4 Section 5

Section valves used for ASC 
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Pulse-Width Modulation (PWM) Technology

Why the need for PWM?
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Pulse-Width Modulation (PWM) Technology

Rate Controller – Adjusts spray pressure to maintain target application rate 
with changes in ground speed

➢ Changes in spray pressure affects spray pattern and quality (droplet size)

➢ Can application rate be maintained without changing spray pressure?

Why the need for PWM?
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Pulse-Width Modulation (PWM) Technology

▪ Constant spray pressure across the 
boom

▪ Flow (rate) changes are accomplished 
by varying duty cycle

Image source: Dultmeier.com



38

10 GPA - 50 PSI 15 GPA - 50 PSI
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Pulse-Width Modulation (PWM) Technology

Benefits: 

▪ Higher application accuracy 
across wide range of ground 
speeds. 

▪ Improved drift control [constant 
pressure (droplet size) across 
varying rates and speeds]

▪ Individual nozzle control and turn 
compensation control
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Individual Nozzle Control

▪ Individual nozzles can turn ON/OFF 
as they come out of spray and non-
spray/already sprayed areas.

▪ Reduction in over-application and 
application in environmentally 
sensitive areas.

Image source: Raven Industries
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Turn Compensation

▪ Nozzle output compensates for speed changes across the boom during a turn 
(consistent application rate across the boom in a turn) 

Image source: www.Dultmeier.com

http://www.dultmeier.com/
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Auto-Boom Height Control

▪ Minimizes variability in boom 
height across the field (reduces 
overapplication & drift)
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Site-Specific Pesticide Application Technology

See & Spray Select: Broadcast 
and targeted spray on fallow 
ground (green-on-brown) 

See & Spray Ultimate: Targeted 
spray in the crop (corn, soybean 
and cotton; green-on-green)

Image source: John Deere
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