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ULV Equipment Calibration:
Why & How

• How did we get here?
• ULV equipment evolved from Foggers
• Particle size calibrations are required on 

the label
• Particle size effects efficacy

• Mosquito impingment
• Wasted chemical

• Calibration methods
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During 1951 and 1952 a comparative  
study was made of 5 machines for their  
ability to control infestations of adult  
Aedes mosquitoes about camps in Cana-  
dian woodland. They comprised the  
Microsol generator (Wilson et al., 1949),  
the Husman sprayer, 4 a recent modifica-  
tion of the Besler generator (Brescia,  
1946; Wilson et al., 1949), the TIFA ma-  
chine (Dickinson et al., 1948; Horsfall,  
1950; Peterson, 1952), and the Dyna-Fog  
generator (McDufne et al., 1950; Yeomans,  
1950).  
 
 
 
1 Contribution No. 3052, Division of Entomol-  
ogy, Science Service, Department of Agriculture,  
Ottawa, Canada. The results herein reported  
were obtained by the Division of Entomology in  
a program of studies on the biology and control  
of biting flies being carried out on behalf of the  
Defence Research Board and with the co-operation  
of that organization and other agencies.  
 
2 Head, Department of Zoology, University of  
Western Ontario, London, Canada; in the sea-  
sonal employ of the Division of Entomology, as  
Entomologist, when this work was performed.  
 
3 Assistant Entomologist.  
 
4 See article by C. N. Husman, page 134, this  
issue of Mosquito News. — Ed. Note.  
 
 
 
Determinations were made of the drop-,  
let spectra produced with oil solutions of  
DDT emitted at various rates; the droplet  
spectra at various distances downwind; the  
portions of the clouds that were deposited  
on the ground; the amount of DDT that  
reached various distances downwind both  
in the open and in the woods; and the  
percentage reduction in landing rates of  
Aedes mosquitoes obtained in woodland  
for distances up to 400 yd, downwind.  
 



Study had mixed results, but:

They compared 2 – foggers(thermal) and 3 
fine mist machines(ULV).

The methods in which the “fine mists” were 
produced are the three methods still used 
for ULV sprayers today.

They include:



High pressure nozzle

Air is produced by a 
compressor at a high 
pressure (60 – 100 psi), 
but a low volume.  The 
air flows from the circle 
around the center hole 
while the insecticide 
mixture is metered 
through the center 
hole.



Low Pressure Nozzle

Contrast with the High pressure nozzle it moves a very large 
volume of air(up to 400 cfm) at a low pressure(4-8 psi).

Rather than a simple hole for the insecticide to emerge into the 
air blast, the product is “sprayed” into the inside the base of a 
tapered cup where the air flow draws it out to the edge where 
a film of insecticide is sheared producing the aerosol.



Rotary Atomizer





History of Ground Adulticiding

• Development of ULV technology
– 1965; Knapp, Roberts and Glancey demonstrate ULV aerial 

application for mosquito control 
– 1966; Non-thermal aerosols comparable in efficacy to HV 

thermal applications
– 1968; Mount builds first ULV ground aerosol machine
– 1969-72; Commercial ULV generators and technical 

formulations of insecticides manufactured 



Ground ULV Adulticiding

“ULV is the application of the minimum 
effective volume of an undiluted formulation 
of insecticide in liquid form as received from 
the manufacturer.”

Gary A. Mount, USDA, Gainesville, FL (retired)



20 ft.

10 MPH

ULV spraying fills a 20-foot column with an 
ultra low volume of active ingredient



Do we really have to 
calibrate? Let’s just spray!

The label is the law!!





DIRECTIONS FOR USE
It is a violation of Federal Law to use this product in a manner 
inconsistent with its labeling.

SPRAY DROPLET SIZE DETERMINATION
Ground-based Application: Spray equipment must be adjusted so 
that the volume median diameter (VMD) is less than 30 microns 
(Dv 0.5 < 30 um) and that 90% of the spray is contained in droplets 
smaller than 50 microns (Dv 0.9 < 50 um). Directions from the 
equipment manufacturer or vendor, pesticide registrant, or a test 
facility using a laser-based measurement instrument must be used 
to adjust equipment to produce acceptable droplet size spectra. 
Application equipment must be tested at least annually to confirm 
that pressure at the nozzle and nozzle flow rate(s) are properly 
calibrated.



Why bother, let’s just spray!

Pesticide labels require that ULV 
machines be calibrated annually

Just as important are efficacy and 
money.



Volume of a Sphere

V = 4/3π • r3



2r

V₁=4/3 π(2r)ᶟ= 
4/3 π2ᶟrᶟ=8*4/3πrᶟ

V₂=4/3πrᶟ





ULV DROPLET = 17 MICRONS (MMD)

150 
DROPLETS 

ACROSS THE 
HEAD OF A 

PIN



ULV Machine Calibration



Calibration Factors ULV
• Determine vehicle speed (review label)
• Determine desired flow rate (lbs. active ingredient per 

acre)
• Verify insecticide flow (pump output)

– Time insecticide flow for 1 minute (lab pump standard 
flow control)

– Draw from a known quantity (Badger)
– Synchronize pump to flow control system (Clarke 

SmartFlow)

To help maximize your budget:

Implement monthly calibration to insure 
precise application

Tip





Determining Flow Rate
SWATH x SPEED
------------------------- =  ACRES/MIN

495
Acres/min x Oz/Acre = Oz/Min calibration flow rate 



Droplet Analysis

• Slide collection
• AIMS Unit

– Most commonly used field method for ground 
ULV machines



Microscope Calibration

• Compound microscope with mechanical 
stage and an ocular micrometer 
– Ocular micrometer ruled in a scale of 100 

divisions
– Stage micrometer with calibration scale 

usually one millimeter (mm) long and 
usually ruled in large (0.1) and small (0.01) 
increments



DROPLET MEASUREMENT DIAGRAM 
 

Measure every droplet that passes 
through the micrometer. 
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Example of droplet analysis determining accumulative percent 
of total volume for each droplet size. 

 
Eyepiece 
Division 

(D) 

No. of 
droplets 

(N) 

No. of 
droplets  

times 
divisions 

(DXN) 

Percent of 
total volume 
(DXN÷∑ DXN) 

Accumulative 
percent of total 

volume 
 

1 1 1 .05 .05 
2 8 16 .78 .83 
3 11 33 1.62 2.45 
4 16 64 3.14 5.59 
5 11 55 2.70 8.29 
6 21 126 6.18 14.47 
7 19 133 6.53 21.00 
8 58 464 22.79 43.79 
9 22 198 9.72 53.51 
10 36 360 17.68 71.19 
11 24 264 12.97 84.16 
12 12 144 7.07 91.23 
13 8 104 5.11 96.34 
14 1 14 .69 97.03 
15 4 60 2.94 99.97 

 
Total 

 
252 

 
2036 

  

Measurements taken at 400x magnification.  Spread 
factor is .59 

Each Eyepiece division = 1.44 microns (2.45 X .59 
spread factor) 



DC – IV (AIMS)
• DC - IV
• Install software into laptop computer (IBM compatible)
• Connect DC-IV to power source and to measuring probe
• Go into setup screen and set following parameters:
• Max Time    = 30 seconds
• Max Drops  = 10,000 droplets
• Liquid          = Oil
• Determine the test location by measuring a spray velocity of 5-7 m/s.
• From approximately eight feet from spray nozzle, sample the velocity using the velocity button on the 

screen. Move closer, in one-foot intervals, until the desired velocity is achieved. (Usually 4-6 feet)
• With measuring probe ring perpendicular to the spray nozzle and centered in the spray, Begin testing.  

Repeat test at least twice.
• Clean probes after each use with a 50% acetone/50% xyline solution and rinse with distilled water.
• Handle probes very gently and NEVER touch the wire ring or sensing wire.



DC - IV



DC-IV Connections



Certified Probes



DC – IV Probe



DC – IV LRT

Little Round Thing



1” PVC Pipe

Thingerjinger







In Summary

• Development of ULV adulticiding is relatively new to 
insecticide application technology

• Knowledge of adult mosquito behavior is critical to 
successful timing of a ground adulticide application 

• Environment; meteorology and habitat set the 
parameters of how a ground adulticide application will 
be made
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