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BOOM SPRAYER CALIBRATION 
 
 
Why can’t I calibrate once and be done with it?  Why calibrate again and again? 
 
An estimated 60% of sprayers have a calibration error greater than 10% either side of what it 
should be.  If we look just at nozzles alone, 43% of sprayers have an error greater than 10% 
variation in discharge either way from individual nozzles.  32%  of sprayers have inaccurate 
travel speed. An estimated 27% of sprayers have improper boom height for nozzle spacing and 
nozzle angle of discharge.  13% have inaccurate pressure gauges with many of the gauges 
indicating pressure too low.  8% have inadequate hose size to supply nozzles, causing pressure to 
drop in the system 

 
What is the fastest method to calibrate so that what I spray is what is recommended on the 
label? 
 
-Fill tank 2/3 with water 
-Measure out distance of course based on nozzle spacing on your booms as found from the 
following chart:  
 
Nozzle 
spacing 
in 
inches 

10 12 16 20 24 28 30 32 36 40 

Course 
length 
in feet 

408 340 255 204 170 146 136 127 113 102 

 
**TIP: use brightly colored permanent posts at start and stop points if your nozzle spacing is 
permanent so when you do this again, your course is already marked 
 
-Operate your sprayer several times along the course at your desired throttle and gear settings 
BUT WRITE DOWN how long it takes you to travel EACH time in seconds 
 
-Take the average, in seconds 
 
-Now, with sprayer standing still, operate the booms at your selected pump speed and pressure 
AND collect the water output from several nozzles for the SAME AVERAGE NUMBER OF 
SECONDS IT TOOK YOU TO RUN THE COURSE YOU JUST TRAVELED 
 
-Measure the water you collect for each nozzle in ounces AND take the average number of 
ounces collected 
 



-AVERAGE ounces per nozzle EQUALS gallons per acre applied PER EACH NOZZLE 
So, if you have 12 nozzles, you have to multiply this figure by 12, if you have 3 nozzles, you 
multiply by 3, etc. 
 
-THIS GIVES YOU TOTAL GALLONS PER ACRE APPLIED.   
 
-IS THIS WHAT YOU WANT???  Compare to the label.  
 
If I follow the above steps am I completely calibrated? 
 
NO.  You really need to check each nozzle against its neighbor now for uniformity---non-
uniformity means a nozzle change 
 
STEP ONE: Operate EACH nozzle for the same amount of time, catching water from each 
nozzle during this time and then measuring it in ounces 
 
STEP TWO: Average amounts collected from the nozzles, and then compare each individual 
nozzle output to that average.  If an individual nozzle is off by 5% or more from the average, get 
rid of it. 
 
How about an example? 
 
You checked each of twelve nozzles that were allowed to squirt for 30 seconds each. 
The average amount squirted in this interval was 1.5 ounces 
5% is 0.05 times 1.5 ounces = 0.075 
So, any nozzle that gave off 1.5 ounces plus 0.075 (which equals 1.575) or more should be 
replaced 
And any nozzle that gave off 1.5 ounces minus 0.075 (which equals 1.425) or less should be 
replaced. 
 
What if the measurement indicates I am WAY, WAY off of what you want or need?  What can 
I do then? 
 
There are TWO things you can adjust: operating pressure or the kind of nozzle you are using. 
 
If I am off, can’t I just jack up the operating pressure rather than changing nozzles? 
 
It depends. To double the output of a nozzle, the operating pressure must be increased by four 
times the starting pressure. This may take the nozzle out of its recommended pressure (psi or 
pounds per square inch) operating range which means your spray pattern will be off. 
 
To make large changes in the application rate, therefore, a different nozzle orifice size should be 
selected. The larger the orifice, the greater the output. 
 
To make small changes in the application rate, nozzle pressure can be adjusted. The higher the 
pressure, the greater the output. Remember that if hoses are too small, nozzle output may be 
inadequate and that pressure gauges may be inaccurate, indicating a pressure that is lower than it 
actually is. 



 
I calibrated and I am way off, so far off that I cannot use pressure to compensate.  I need to 
buy new nozzles with a different output.  How do I know what output I should buy? 
 
You can pre-determine the flow rate you actually need from a nozzle without ever going back 
out to the field once you have done your initial calibration.  You need to calculate something 
called a flow rate needed from each nozzle in gallons per minute.  There are two ways to do this: 

 
FIRST METHOD: 
-The flow rate in gallons/minute from a nozzle is called GPM 
GPM = gallons per acre recommended on the label times the miles per hour your sprayer was 
traveling times the inches between your nozzles all divided by the constant 5940 
 
Take the answer you just got, which is GPM, and select the nozzle from the catalog that fits the 
answer. 
 
SECOND METHOD 
GPM = gallons per 1000 square feet from the label Times miles per hour your spray rig will 
travel Times the inches between your nozzles all divided by the constant 136 
 
Take the answer you just got, which is GPM, and select the nozzle from the catalog that fits the 
answer. 
 
But my rig has no speedometer, or it is broken, or I think it is inaccurate, which many 
speedometers on rigs are.  What do I do now?  How do I get the miles per hour I am traveling 
to plug into the GPM equation? 
 
You actually know how fast you usually operate your spray rig because you measured the time in 
seconds that it took you to run a specific distance that you chose depending on the spacing of 
your nozzles during your initial calibration attempt.  You have a chart that lets you choose course 
length dependent on nozzle spacing.  What did you write down? 
 
Look at this example: Say your nozzles were 12 inches apart.  That means according to the chart 
you ran your rig 340 feet.  How long did it take you in seconds? Look at what you wrote down. 
 
For example, say it took 35 seconds.  How you figure miles per hour?  How many seconds are in 
one hour? 60 seconds in one minute, 60 minutes in one hour.  60 times 60 = 3600 seconds 
 
IF: you traveled 340 feet in 35 seconds 
THEN: 
340 feet = ? feet 
35 sec.     3600 sec. 
 
Multiply 340 by 3600, then divide by 35 
 
You would travel 34971 feet in 3600 seconds which is one hour 
 
How many miles per hour did you travel if you traveled 34971 feet? 



 
Look up how many feet are in one mile.  There are 5280 feet in one mile. 
 
IF: you traveled 34971 feet in one hour and there are 5280 feet in one mile 
THEN: 34971 = 6.6 miles in 1hr = MPH 

5280 
 
Is it better to calculate speed as above or use the speedometer? 
 
It is ACTUALLY BETTER TO DO THE ABOVE WAY 
You should really never rely on speedometers for actual MPH measurements because of wheel 
slippage and variation in tire size.  You can get as much as a 30% difference between actual 
speed and speed indicated on a speedometer. 
 
What sort of material should my nozzles be made of? Does it make a difference what types of 
pesticide formulations I use? 
 
YES!  Different nozzle materials are better with different pesticide formulations because of 
abrasion or chemical reaction. 
 
Brass – most commonly used, least resistant to wear, relatively inexpensive 
Nylon – used for non-abrasive formulations, inexpensive and corrosion-resistant. Not 
recommended for high pressure 
Plastic (polymer) – can be used for corrosive chemicals.  Different grades of plastic are 
available. 
Stainless steel – non-corrosive, excellent wear resistance and relatively expensive 
Hardened stainless steel – very durable and useful for highly abrasive formulations 
Ceramic - most durable tip for highly abrasive and/or corrosive chemicals 
 
TIP on Wettable Powders (WP formulations): Get nozzles made out of tungsten carbide and 
stainless steel if you are using wettable powders.  If you use a lot of wettable powders you also 
must calibrate frequently due to excessive wear on nozzles. 
 
 
How do I know what kind of shape and spray pattern I need from my nozzle? 
Hollow cone and solid cone – produce circular patterns. Hollow cone nozzles make finer, 
smaller particles.  They are used to apply fungicides, insecticides, and sometimes herbicides. 
They do not provide great spray penetration through deep or dense canopy. This type resists 
abrasion fairly well. 
  
  
Hollow cone: 
-1 piece: 40-120 psi, smaller droplets than other types of nozzles, so drift hazard greater  
-2 piece: 20-500 psi (disc and core), higher flow capacity than 1 piece 
-Hollow cone may have high spray drift at 40 psi or above 
 
Solid (full) cone: 
-Two piece:10-500 psi and can provide greater spray output than one piece  



-One piece: 20-60 psi 
-Solid cone best for applications requiring high flow rate 
-NOT SUITED FOR FUNGICIDES or INSECTICIDES that require good coverage 
 
Wide angle solid cone: 
-Use pressure range 10-40 psi 
-Larger drop size than others used at similar pressures 
-Maximum drift control at 15-20 psi 
-Better for drift control especially when operated low to the ground 
-Able to be operated lower to the ground than regular solid cone nozzles 
 
Fan Nozzles 
 
Flat fan: 
-Used to broadcast most types of pesticides BUT BEST FOR HERBICIDES.  Low drift at 30-60 
psi (most common 40 psi) 
-Available for purchase: operating pressures of 30-75 psi 
-Can get low pressure flat fan nozzles that work at pressures below 20 psi 
-Flat fans should be slightly slanted on installation 
-Edges of the pattern have a lower spray volume so patterns of adjacent nozzles MUST overlap 
to get uniform coverage along the spray boom; Over lap swath by 30-50% for most even 
distribution 
-Use a nozzle with an 80 degree spraying angle for herbicide application with a short boom (20-
35 feet)  
-Nozzles with an 80 degree angle produce coarser droplets than 110 degrees at the same flow 
rate BUT you have to set the boom at 17-19 inches rather than 15-18 inches above the target 
- If you are running at 15-60 psi, you’ll produce fine to medium spray quality 
-Width of spray band can be changed by raising or lowering nozzle height BUUUTTT increasing 
the width of the spray band decreases the effective application rate 
 
Extended range flat fan: 
-Provide simple spray over a range of 15-60 psi 
-Should be used where nozzle pressure is adjusted significantly during normal sprayer operation, 
e.g., where large pressure changes are made to change output 
 
Wide angle flat fan:  
Wider angle nozzles make smaller droplets at the same flow rate but can be spaced farther apart 
on the boom and can be operated closer to the ground than flat fan 
 
Narrow angle tips: 
Produce a more penetrating spray AND are less likely to get clogged 
 
Special flat fan:  
Spray pattern deflected away from center of nozzles so great for the ends of the booms to treat 
hard to reach areas adjacent to spray swath 
 
Pre-orifice flat fan nozzles 



-Internal design reduce internal operating pressure compared to normal flat fan, results in coarser 
droplets (high pressure fine, low pressure coarse) 
-Can purchase as 80 or 110 degree nozzles 
-Medium coarse spray at 30-60 psi (Drift-guard = trade name) 
 
Turbo-teejet 
-These nozzles have a turbulence chamber which produces a wide angle flat spray pattern of 150 
degrees 
-Spray quality is medium coarse at 15-90 psi 
-Set nozzles 15-18 inches above target 
 
Air induction nozzles: 
-Air induction, air inclusion, Venturi nozzles are all flat fan nozzles where internal venturi tube 
creates negative pressure inside the nozzle body 
-Air is drawn into the nozzle through two holes in the nozzle side, mixing with the spray liquid 
-Emitted spray contains large droplets filled with air bubbles like a Whopper malt candy ball and 
no fine, drift prone droplets 
-Droplets explode on impact with leaves and produce nice coverage similar to conventional, finer 
sprays 
-Reduce drift even at higher pressures of 80-90 psi 
-Only available at 110 degree fan angles so boom height should be 15-18 inches over the target 
-Use adjuvants to help create bubbles 
-3 times as expensive as conventional 
 
Flooding fan nozzle: 
-Used for broadcast application of fertilizers, herbicides and defoliants. They deliver a wide flat 
spray pattern of large droplets.   
-Can be mounted on a boom or used alone for boomless broadcast spraying. 
space nozzles 40-80 inches 
-Not as uniform as a flat fan nozzle, so not good for applications that require good spray 
coverage 
-Works at lower pressures than other nozzles 10-25 psi 
-Large orifice resists plugging 
-Low risk of drift as long as keep at low pressure 
-Changing angle of nozzle relative to ground changes spray pattern 
-Turbo floodjet produces 30-50% larger than standard flooding fan nozzles, really good for pre 
and post emergence herbicide application 
 
Twin fan nozzles: 
-Operates like a regular flat fan BUT applies through 2 orifices to produce two fan patterns, one 
points forward and one points back from direction of travel 
-Use at psi 30-60 
-Finer screens or strainers should be used with these nozzles to prevent plugging of small orifices 
-BEST FOR CONTACT INSECTICIDES 
 
Multi-pattern: 
-Used on professional hand held sprayers.   



-The applicator selects the pattern by loosening the nozzle collar and turning the nozzle body so 
that the desired pattern is used. 
 
I know there are nozzle screens that help my nozzle tips not to become clogged.  How should I 
select my screens? 
 
-For herbicide application use a 100 mesh screen 
-For wettable powders, use a 50 mesh screen 
-If dribble is a problem due to frequent on and off of spray machinery, install screens with check 
valves.   
-Keep ball bearings in check valves clean 
 
Is there any way I can determine if the deposition of spray droplets  in my spray pattern is 
distorted? 
 
You can use tracers to observe distortion.  These are food safe dyes that are run through sprayers. 
Saturn yellow at 30% performs best on all leaf colors.  Water sensitive cards can be attached to 
leaves with paper clips or clothes pins but they can be expensive.  You can also make your own 
with plain index cards and kitchen food dyes.  
 
You can also check uniformity by spraying water on dry concrete or asphalt. 
 
If I find my spray uniformity is off is there any way to adjust it? 
 
-If part of the spray pattern dries more quickly than the rest, ADJUST BOOM HEIGHT 
-EXCESS water UNDER nozzles: RAISE boom and nozzle height 
-EXCESS water BETWEEN nozzles: spray patterns overlap TOO MUCH, so LOWER boom 
and nozzles 
 
 


