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Calibrating 

Sprayers and Spreaders
http://www.fisoutdoor.com/
1112 Samples Industrial Drive
Cumming, GA 30041

Off: (770) 844-7899
Fax: (770) 844-8262

FIS OUTDOOR

TAKE THE TIME TO CALIBRATE!

 Every sprayer & 
spreader needs to be 
calibrated

 Make sure to apply 
correct amount of 
product

 Re-calibrate with 
changes – applicator, 
pressure, speed, 
equipment, etc.

 Be responsible! OOPS!

DETERMINING APPLICATION RATE

 Watch your units
 1000 square feet, acres

Gallons, quarts, pints, 
ounces 

Ounces, pounds

 Pounds of active 
ingredient 

Read the Label
and

Watch Math Units!
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MATH RULES

N or N/D means N divided by D
D
24/8 equals 3

N = ?  is solved by cross multiplying 
D P
(N)(P)=(D)(?)
3 oz =  x oz
343 sq ft 1000 sq ft
343 x = 3,000
x = 8.75 oz/1000 sq ft

AREA OF SQUARE/RECTANGLE

Area = Length x Width

125 x 40 = 5,000 sq.ft.

125 feet

40 
feet

Area = 3.14 x r2

3.14 x 35 x 35 = 3,846.5 sq.ft.

r = 35 feet

r = radius

Area of Circle

TRIANGULAR AREAS

Area= base x height
2

height

base

30 ft

20 ft

Area= 20 x 30 = 300 sq.ft.
2

Irregularly Shaped Sites (from Univ. of Missouri – Lincoln)

Use a combination of shapes and add their areas:

Area = (B x H ÷ 2) + (L1 x W1) + (L2 x W2)

(25 x 25 ÷ 2) + (42 x 30) + (31 x 33) = 2,595 sq.ft.

H=25

B
=

25

L1=42 L2=31

W
1
=

3
0

W
2
=

3
3 B - base

L - length
W - width



5/7/2018

3

Irregularly Shaped Sites (from Univ. of Missouri – Lincoln)

How much of an acre is this area?

2,595 sq.ft. ÷ 43,560 sq.ft. =  0.06 Acres

2,595 sq. ft.

REMEMBER:
43,560 square feet in 1 acre

EQUIPMENT CALIBRATION

How often should you calibrate?
 Periodically

Any change in equipment set up

Whenever changing products, applicators, viscosity of 
solution, 

Have someone check 
your work!

Save money, reduce call 
backs!

EQUIPMENT CALIBRATION

 Tools needs

Measuring tape, marker flags

 Stopwatch

 Scale or container with graduated volume 

 Tarp or catch pan & scale (granular)
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CALIBRATING SPREADERS:

 All spreaders should be calibrated with the operator 
and the product being used.

 Many product suppliers furnish recommended 
settings and swath width.

 Equipment manufacturers also make setting 
recommendations.

 Fill spreader with a known weight of product.
 Cover a known area (1,000 sq ft)
 Weigh again and find the difference in weight which 

equals rate per unit area
 Original weight (30 pounds) less final weight (18 

pounds) equals a rate of 12 pounds per 1,000 sq ft.
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CALIBRATING GRANULAR SPREADERS:

 Improves weed, insect, and disease control.

 Lowers incidences of using wrong amounts.

 Minimizes potential problems to the environment.
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CALIBRATING SPREADERS

 Preferred method – use collection containers on 
a line perpendicular to the direction of travel.

 Enough boxes to cover 1½ times the anticipated 
swath width.

 Make several passes over the boxes – in the 
same direction.

 Empty contents from containers into a tube or 
bottle.
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PAN TEST
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DETERMINING THE SWATH WIDTH USING THE 
TUBE METHOD:

 Compare the 
tubes.

 Determine the 
tube that is ½ the 
amount of the 
center tube.

 These two tubes 
determine the 
boundaries
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PATTERN DISTRIBUTIONS:

Primary collection
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FINAL PATTERN:
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EFFECTIVE SWATH WIDTH:
CALIBRATING A BOOM SPRAYER

 Step 1. Determine the Effective Swath Width (W) per Nozzle For booms the effective spray width of 
each nozzle (W) is equal to the distance in inches between two nozzles. 

 Step 2: Determine Travel Speed (MPH) Measure a known distance and mark with flags. Recommended 
to use a distance over 200 feet and at least a half full tank. Travel the distance determined at your 
normal spraying speed and record the elapsed time in seconds. Repeat this step and take the average 
of the two measurements. Use this equation to determine the travel speed in miles per hour: (0.68 is a 
constant to convert feet/second to miles/hour) 

Travel Speed (MPH) = Distance (feet) X  0.68

Time (seconds)

 Step 3. Determine Nozzle Flow Rate (GPM) With the sprayer parked, operate the sprayer at the same 
pressure level and catch the output from each nozzle in a measuring jar for one minute to determine the 
nozzle flow rate in ounces per minute (OPM) Convert the average output in OPM to gallons per minute 
(GPM) using the following equation: 

GPM = OPM/128 (1 Gallon = 128 ounces) 

 Step 4. Determine the Actual Application Rate in Gallons per 1000 sq ft Use the following equation to 
determine the gallons per acre application rate: GPM: average nozzle flow rate in gallons per minute 
MPH: travel speed in miles per hour W: distance between two nozzles in inches 136 is a constant to 
convert units to gallons per 1000 sq ft

 Gallons per 1,000 sq feet - 136 x GPM (per nozzle) 

 MPH x W
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Step 1. Determine the Effective Swath Width (W) per Nozzle for a boom sprayer  

W = 12 inches

Step 2: Determine Travel Speed (MPH) 

Travel Speed (MPH) = Distance (feet) X  0.68
Time (seconds)

Travel Speed (MPH) = 200 (feet) X  0.68 = 
70 (seconds)

Step 3. Determine Nozzle Flow Rate (GPM) 

GPM = OPM/128 (1 Gallon = 128 ounces) 

GPM = 40/128 (1 Gallon = 128 ounces) =

Step 4. Determine the Actual Application Rate in Gallons per 1000 sq ft

Gallons per 1,000 sq feet = 136 x GPM (per nozzle) 
MPH x W

Gallons per 1,000 sq feet - 136 x 0.313 (gal per nozzle) = 
1.94 x 12

1.94 MPH

0.313 GPM

1.8 Gallons per 1,000 sq ft

AREA COVERED PER TANK

 Step 5. Calculate the area covered per tank:

Tank Volume (gallons) =  Area covered per tank (1,000 sq ft)

Application Rate (gal. per 1000 sq ft)

75 Gallon Tank / 1.8 gal/1,000 sq ft = 41.7 * 1,000 sq ft = 

41,700 sq ft

AMOUNT OF PESTICIDE TO ADD TO TANK

 Step 6. Calculate amount of material to add to 
tank. 

Material Rate (Label) X Area Covered = Amount to 
add
Watch your units!
3 oz/1000 sq ft and 41,700 sq ft area
3 X 41.7 = 125 ounces 

Use area covered and pesticide amount to double 
check your calibration!
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Alternative Calibration Procedure

Steps:
 Mark off a calibration course of 1000 sq. ft.

 Accurately measure the time required to spray the 
calibration course using proper technique.  

 Measure the flow rate from the sprayer.  Using the time 
recorded in step 2, spray into a calibrated container for that 
same length of time.

 Amount in the container represents the application rate per 
1000 sq. ft.
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Example:
It took 50 seconds for an applicator to spray the 1000 

sq. ft. calibration course.  The amount of spray 
collected from the gun in the 50 seconds was 1.4 
gallons.

The application rate for this example is:

1.4 gallons per 1000 sq. ft.
or

61 gallons per acre (43.56 x 1.4)

Alternative Calibration Procedure
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MISAPPLICATION:

 Without proper attention, you may end up with 
a ……

Misapplication
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CALIBRATION INCLUDES:

 Calculating the amount of product needed.

 Mixing properly and safely.

 Adjusting the equipment to deliver the desired 
rate uniformly.

 Determining effective swath/overlap.

 Checking accuracy during operation.

 Detecting and correcting errors.

MINIMIZING DRIFT: SPRAY PRESSURE

 Increase pressure 4 times to double the nozzle 
output – consider drift when changing pressure

10

Sprayer pressure
at 10 psi

Sprayer output = 1 bucket

10

40

Sprayer pressure
at 40 psi

Sprayer output = 
2 buckets
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MINIMIZING DRIFT: TYPE OF NOZZLE

 Drift reduction nozzles

 Larger droplets are less likely to 
drift = larger orifice

 Read the label

MINIMIZING DRIFT

 Drift variables
 Application equipment

 Type of nozzle
 Nozzle size and 

pressure
 Sprayer speed –

unstable boom
Distance from sprayer to 

target site
Drift adjuvants
Weather assessment A. Felsot, WSU

WSDA

MINIMIZING DRIFT

 Read the Label
 Volatility

 Equipment restrictions

Droplet size restrictions
New technology

Buffers

Wind direction/speed

 Temperature Inversions

H.E. Ozkan

Ohio State Univ.

MINIMIZING DRIFT
SPRAY ADJUVANTS

 Several drift reduction adjuvants on 
the market

 Evaluate to ensure you get drift 
reduction

A. Hewitt A. Hewitt
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