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Calibrating for Droplet size 







Nozzle Technology……
• Nozzles designed to reduce drift
• Improved drop size control
• Emphasis on ‘Spray Quality’



Calibration!!!!

Ensuring that the spray output is 
what it is supposed to be!



Calibration/Nozzle Selection:

• What is the first step?
• Use label to select the 

– application volume
– product rate

• Choose an appropriate
travel speed - MPH

• Effective width of application
– nozzle spacing

• Calculate GPM – Flow rate 
per nozzle

• Select the correct size of 
nozzle!



Controls the 
Amount
applied:

Nozzle Flow Rate is 
affected by:

• Orifice size
• Pressure
• Solution 

characteristics



Flow Rate Equation:

GPM GPA x MPH x W
5940

=

Equation

• Calculates for amount of flow from 
one nozzle

• Represents the size of nozzle to put 
on the sprayer



GPM Example Solution:

GPM GPA x MPH x W
5940

=

5940
20x12x12GPM =

Answer .48



Selecting the proper nozzle….

• Calculate GPM (formula)
• Look under GPM column
• Match to pressure-psi
• Choose the size needed
• Operate at given 

pressure and speed used 
in formula to achieve 
GPA

.48





Spray Droplet Management!
• Need knowledge of the product 

being used.
• Herbicide, Fungicide, Insecticide

– Systemic
– Contact

• What is the target?
– Soil
– Grass
– Broadleaf (smooth, hairy, waxy)
– Leaf orientation – time of day
– Penetration into canopy



ASABE S-572 Droplet Size Standard



Source: Crop Life – July 2002
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Calibration!!!!
The next phase!

Ensuring that the spray droplet spectrum 
is what it is supposed to be to maximize 

efficacy while minimizing drift!







Droplet Selection/Calibration:





Droplet Spectra Classification*





Greenleaf Droplet chart:





 CP-03 NOZZLE
FOR USE ON FIXED-WING AIRCRAFT

AERIAL APPLICATORS SPRAY NOZZLE HANDBOOK
USDA ARS AGRICULTURAL HANDBOOK NO. XXX

I. W. Kirk, Agricultural Engineer, Areawide Pest M anagement Research Unit ,
Southern Plains Agricultural Research Center, Agricultural Research Service, U. S. Department of  Agriculture, 2771 F&B Road, College Stat ion, TX 77845-4966, USA.

G Directions: Enter CP-03 nozzle settings, pressure, and airspeed in the cells highlighted below.

N      (Atomization parameters are valid only with nozzle and operational settings specified in the Acceptable Range.)

 I    Orifice Size,     Deflector Angle,   Pressure,   Airspeed, 

W    inches   degrees psi mph

 - Acceptable Range:     .061 to .171 30 to 90 20 to 60 100 to 160

D 0.125 30 60 130

E Atomization parameters are displayed in the box below.

X CAUTION: Do not enter or clear data in the cells in this box! 

 I DV0.5 = 301 µm  = Volume median diameter

F RS = 1.01  = Relative Span
%V<100µm = 6.62 % = Percentage of spray volume in droplets smaller than 100 µm diameter.
%V<200µm = 17.51 % = Percentage of spray volume in droplets smaller than 200 µm diameter.

DSC = MEDIUM  = ASAE S572 AUG99 Droplet Spectra Classification
Values and classif ications reported here are least-squares best-estimate predictions from experimental data collected in a w ind tunnel.

Values reported from other laboratories may not yield the exact same values, but similar trends w ould be expected.
The ASAE droplet spectra classif ication category is based on droplet sizes in the mid-80% of the spectrum and not a single data point.

Trade names are mentioned solely for the purpose of providing specif ic information.  M ent ion of a trade name does not const itute a guarantee or warranty of the product by the
U. S. Department of  Agriculture, and does not imply endorsement of  the product over other products not ment ioned.

USDA Aerial Nozzle Atomization Models



Shortcut to CP-03 NOZZLE MODEL FIXED-WING.lnk

Shortcut to CP STRAIGHT STREAM NOZZLE MODEL FIXED-WING.lnk











JARBA (Rotating Boom)





CP Swivel:

• Quick change angle device
• 15 degree increments
• Flexibility to increase the angle of attack
• This will influence the droplet spectrum?



VariTarget:
• Speed variations from 2-20 MPH
• Application rates of 5-40 GPA
• Spring tension
• Variable area pre orifice
• Variable area spray orifice
• Optimize spray droplet size
• Maintain efficacy and minimize drift



Pulsed Emissions from Nozzles

Pulse Width Modulation - PWM



Nozzle Technology……
• Nozzles designed to reduce drift
• Improved drop size control
• Emphasis on ‘Spray Quality’









Disclaimer:

• Brand names appearing in this 
presentation are for identification and 
illustration purposes only.

• No endorsement is intended, nor is 
criticism implied of similar products not 
mentioned. 



www.bae.ksu.edu/faculty/wolf/

For more information contact:

rewolf@ksu.edu


