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There are two different designs of
airblast sprayers in most US orchards.
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Nozzles meter flow and generate
droplets.
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Air flow and droplet generation are
not connected in hydraulic sprayers.
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Air flow generates
droplets in air shear
_ § sprayers.



Airshear sprayers can be modified to produce
higher spray flows, but electrostatic effect is
lost with larger droplets.
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Droplet Size and Surface Coverage

250 microns 500 microns 1.000 microns

B Al e Do s en
1 ml fluid

1 droplet ~ 12.4 mm dia. T@
10° droplets ~ 124 um dia. Volume: 4/3
10° droplets ~ 12.4 um dia.
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Ag nozzles generate a
range of droplet sizes,
some too little, some too
large for effective,
efficient spray delivery in
tree canopies.
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The smallest droplets tend to keep moving and not land
(unless they are charged, move slow & get close to target).

=== i 3
—r 2 j s B . ;:7\“'1::,7. ) e
= - S E I i - i == > A - )
Seil | - el




Smaller drops also evaporate quickly, so for
best coverage, spray when temps drop and
humidity climbs.
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- - - 1 gal/A Application - - - Drift Distance
Droplet Droplets Coverage Relative in 10 ft. Fall
Diameter  Type of PerIn?2  to 1000 Micron  With 3 mph
(microns) Droplet (No.) Drops Wind (ft)

9,220,000
1,150,000

144,000
9,220

0 () Viisty Rain , 150
150 342
200 Light Rain 144
500 9

1000 Heavy Rain 1
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*Air temperature of 86° F and 50% relative humidity

North Dakota State
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Ag nozzles generate a
range of droplet sizes,
some too little, some too
large for effective,

efficient spray delivery in
tree canopies.
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However, big drops keep most of the
spray material closer to the orchard.

micrograms of lambda-cyhalorthin
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Direct the spray volume to target the
ree and fight gravity.




Windmillsprayer.com

Air shear sprayers do not alter spray flow
from top to bottom of spray jet.
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Adjust and add nozzles (GPM) near
the top of the sprayer.

Facing/Upwind  Distant/Downwind  Top Surfage _Bottom Surface
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Because it affects air movement, ground speed is
the most important variable affecting air (spray)
movement in the tree.

http://www.hardi-international.com/



Air velocity decreases rapidly the further
away from the outlet.
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Set ground speed
based on upper
canopy coverage.

Air movement =
coverage potential.
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Trending in spraying large
nhut trees in CA: more air,

smaller drops, more GPA

(and night work).




Double the nozzles at high volume = more coverage

higher in the tree
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Spray
treatments

Airblast (140
gpa; 1.75 MPH)

Electrostatic (off)
50 gpa; 3.3 MPH

Electrostatic (on)
50 gpa; 3.3 MPH

%NOW
Survival
Lower

0.2:

1.40

0.7

%NOW
Survival
Upper

1.6

3.5¢

2.9+

More tracer leaf
deposits in lower
canopy airshear (w/
or w/o electrostatic

Giles, Siegel, and Niederholzer, 2013




Electrostatic Spray: Altacor 4.5 oz/ac + Bifenture at 12.5 oz/ac, 30 gpa, 4 mph, Aug 5

Dead Dead Dead Larva | Total Total
Blackhead | outside Egg Dead Eggs

1,629 2,100
23.3% 47.5% 29.2% 77.57%

Of the 471 survivors, only 4 made it to the fifth instar;

Total mortality of 99.81%

In contrast, in a Contact Assay from this same spray, Mortality was as follows:

932 68 1,000

Total mortality was 93.20%

Siegel, 2015






To find the right sprayer for ..
your farm, testit against your

toughest spray job
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Fall Distance (Feet)

55% RH

Droplet
Disappelars

U — droplet diameter in microns
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Lateral Movement in 1 MPH Wind (Feet)




Buying a sprayer: will it work for me?

* Enough air?

* Enough volume?
* Agitation?

* Durable
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Robotic Airblast sprayer (Global Unmanned Spray
System) from Crinklaw Farm Services, Kingsburg, CA

Photo: pecanreport.com



Prototype (USDA)sprayer matches air flow, spray
= volume and pesticide dose to canopy,
1 automatically.
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Prototype sprayer matches air flow, spray volume
and pesticide dose to canopy, automatically.

Photo: agresearchmag.ars.usda.gov















	Structure Bookmarks
	Airblast Sprayers Review of the Basics and a Look to the Future 
	Franz Niederholzer 
	 UCCE Farm Advisor 
	fjniederholzer@ucanr.edu
	530.218.2359 
	@Hwy20Orchardoc  
	Pecan spraying is a tall task. 
	Effective, efficient and safe orchard spraying requires matching air and spray delivery to the canopy. 
	Extension.uga.edu 
	Walnuts.org.nz 
	Extension.uga.edu 
	There are two different designs of airblast sprayers in most US orchards. 
	Nozzles meter flow and generate droplets. 
	TeeJet TXR hollow cone nozzles produce Very Fine to Fine droplets across 30-360 psi. 
	Spraysystems.com 
	Air flow and droplet generation are not connected in hydraulic sprayers.   
	Windmillsprayer.com 
	Airshear sprayers can be modified to produce higher spray flows, but electrostatic effect is lost with larger droplets. 
	1 ml fluid
	 1 droplet ~ 12.4 mm dia. 
	106 droplets ~ 124 μm dia. 
	109 droplets ~ 12.4 μm dia. 
	Volume: 4/3πr3
	Bukovac, et al., 2005 
	Ag nozzles generate a range of droplet sizes, some too little, some too large for effective, efficient spray delivery in tree canopies. 
	The smallest droplets tend to keep moving and not land (unless they are charged, move slow & get close to target). 
	6:30-7 AM; 63oF 
	11:30-12; 83oF 
	Smaller drops also evaporate quickly, so for best coverage, spray when temps drop and humidity climbs. 
	North Dakota State 
	Ag nozzles generate a range of droplet sizes, some too little, some too large for effective, efficient spray delivery in tree canopies. 
	However, big drops keep most of the spray material closer to the orchard.  
	Direct the spray volume to target the tree and fight gravity. 
	Air shear sprayers do not alter spray flow from top to bottom of spray jet. 
	Windmillsprayer.com 
	Adjust and add  nozzles (GPM) near the top of the sprayer. 
	Walnuts.org.nz 
	Because it affects air movement, ground speed is the most important variable affecting air (spray) movement in the tree. 
	http://www.hardi-international.com/ 
	http://pub.epsilon.slu.se/9399/ 
	Air velocity decreases rapidly the further away from the outlet.  
	Set ground speed based on upper canopy coverage.  Air movement = coverage potential.  
	Trending in spraying large nut trees in CA: more air, smaller drops, more GPA (and night work). 
	Double the nozzles at high volume = more coverage higher in the tree 
	Spray treatments 
	%NOW  
	Survival 
	Lower 
	%NOW Survival 
	Upper 
	Airblast (140 gpa; 1.75 MPH) 
	0.2 a 
	1.6 a 
	Electrostatic (off) 
	50 gpa; 3.3 MPH 
	1.4 b 
	3.5 b 
	Electrostatic (on) 
	50 gpa; 3.3 MPH 
	0.7 b  
	2.9 b 
	No difference in tracer leaf deposits in upper canopy. 
	More tracer leaf deposits in lower canopy airshear (w/ or w/o electrostatic 
	Electrostatic Spray:  Altacor 4.5 oz/ac + Bifenture at 12.5 oz/ac, 30 gpa, 4 mph, Aug 5 
	Dead Egg 
	Dead Blackhead 
	Dead Larva outside Egg 
	Total Dead 
	Total Eggs 
	379 
	774 
	476 
	1,629 
	2,100 
	23.3% 
	47.5% 
	29.2% 
	77.57% 
	Total mortality was 93.20%  
	In contrast, in a Contact Assay from this same spray, Mortality was as follows: 
	Dead 
	Live 
	Total Eggs 
	932 
	68 
	1,000 
	Of the 471 survivors, only 4 made it to the fifth instar;  
	Total mortality of 99.81% 
	Siegel, 2015 
	To find the right sprayer for your farm, test it against your toughest spray job 
	Buying a sprayer: will it work for me? 
	Robotic Airblast sprayer (Global Unmanned Spray  System) from Crinklaw Farm Services, Kingsburg, CA 
	Photo: pecanreport.com 
	Photo: agresearchmag.ars.usda.gov 
	Prototype (USDA)sprayer matches air flow, spray volume and pesticide dose to canopy, automatically. 
	Prototype sprayer matches air flow, spray volume and pesticide dose to canopy, automatically. 
	Thank you 




