
 
 

 

THE FACTS BEHIND THE THEORY  

To show why we designed our evaporator as we did, I offer the following 

assumptions that are based upon tests completed at the Ohio State University and 

the extension department of Virginia Tech.   

Fact #1: It is generally accepted that evaporation is effected by humidity, 

temperature and wind conditions. The greater the temperature, the less the humidity 

and the greater the wind conditions (which lengthen hang time),  the greater the 

amount of evaporation.  We have accepted these factors as truths.    

Fact #2: The smaller the droplet size the faster it will evaporate and the  

greater the potential is for drift.  This bulletin is a 3-page report, which addresses 

nozzle orientation and droplet size.  I will publish only portions of this report but the 

entire report is on the internet at http://ohioline.ag.ohio-state.edu/b816/b816_8.html   

See report results below. Direct quotes from this report:  

“Spray droplet size is by far the most important factor affecting drift. Spray droplet diameters 

are measured in micrometers. A micrometer is 1/25,000 of an inch and is usually referred to as 

a micron (Fig. 3). For reference, the thickness of a human hair or a sheet of paper is roughly 75 

microns.  

 

 



 

Fig.3. Spray-droplet diameters are measured in microns. In general the 

longer the droplets remain airborne, the greater the chances they are going to be 

carried by wind away from the application site. Small spray droplets are more 

susceptible to drift than the larger droplets because they tend to remain airborne 

much longer than the larger droplets.    

Research shows there is a rapid decrease in the drift potential of droplets greater 

than about 150 or 200 microns. Droplet size where drift potential becomes 

insignificant depends on wind speeds, but lies in the range of 150 to 200 microns for 

wind speeds of 1 to 9 miles per hour (Bode, 1984). Small droplets can drift long 

distances because of their light weight. For instance, as shown in Fig. 5, the 

theoretical distances that water droplets would be carried while falling 10 feet in air 

having a uniform horizontal velocity of 3 miles per hour would be only about 8 feet 

for 400-micron droplets, but about 1,000 feet for 20-micron droplets.  

Spray particles under 50 microns in diameter remain suspended in the air indefinitely 

or until they evaporate.  

Fig.5. Smaller droplets drift longer distances.  

 
 

 

 
 

 



 

 

Fact #3    Based upon finding by Virginia Tech, we accept the following: A water 

droplet size of 150 microns will drop at 1.7 ft/sec, and take 16 seconds to evaporate, 

therefore it must fall 27.2 ft to evaporate.  A water droplet of 100 microns will fall .91 

ft/sec and take 7 seconds to evaporate, which is a drop of 6.37 ft See chart of finding 

from their Internet site,   

http://www.vtpp.ext.vt.edu/psecenter/drift98vt/sld015.htm   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

Fact #4 Supported by the following bulletin:   

Bulletin #816  

Nozzle Orientation    

Orientation of nozzles is not critical for ground applications, but plays an important 

role in reducing drift from aircraft applications. When a nozzle is pointed backward 

toward the tail of the aircraft, larger droplets are produced (Fig. 9). The same nozzle 

produces medium droplets when pointed downward and smaller droplets when 

pointed into the air stream.   

Fig.9. Nozzle orientation is critical with aircraft applications.  

We have assumed that since our application uses an axial flow fan to produce a wind 

speed of in excess of 100 mph exiting the top of our wind tunnel, the result is the 

same as an aircraft traveling at 100 mph, therefore by placing our nozzles at an angle, 

as we do, to the wind, we are shearing our water droplet size from a nozzle 

calibration using a teejet or  Bete spiral jet TF6M nozzle, from a water droplet size 

average of 95 microns down to 65 microns. (Approximately 1/3 reduction)  

 

 

 



 
 

 
 
 

The information gained from each of these four facts as proven by 

these institutions enabled us to design our evaporate to maximize 

each situation and the result is a machine that is very efficient  

 

Read the conclusions based upon this information in the next pdf 


