
SPRAYER CALIBRATION 
+ DESIGN



CALIBRATION IS IMPORTANT

WORKER SAFETY (~DRIFT)

PESTICIDE EFFICACY (+ RESISTANCE)

FOOD SAFETY 



SPRAYER CALIBRATION SURVEY



CALIBRATION PROCEDURES

MEASURE FLOW RATE PER NOZZLE

CALCULATE GALLONS PER ACRE

DETERMINE GROUND SPEED



DETERMINE GROUND SPEED IN MPH

FLAG
TRACTOR

TIMER
½ FULL



GROUND SPEED

MPH = DISTANCE (FT)

REPEAT  3X
HALF TANK

TIME (SEC)
x 0.682



GALLONS PER ACRE

GPA = 5940  x GPM 
SPEED  x WIDTH 

BED WIDTH (IN)
# NOZZLES



FLOW RATE PER NOZZLE (GPM)

GPM current
GPM 40 psi

= PSI current
40 psi√
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FLOW RATE PER NOZZLE (GPM)

REPLACE IF GPM ±10%



FLOW RATE PER NOZZLE (GPM)

GPM = VOLUME (OZ)
TIME (MIN)

/ 128



DIFFERENT FLOW RATE (GPM)

HIGHERLOWER



WEB APP

bit.do/calibrating



NOZZLE TYPE



NOZZLE SELECTION

DROPLET SIZE

PRESSURE RANGE

SPRAYING PATTERN

MATERIAL



SPRAYING PATTERN

FLAT FAN HOLLOW CONE

+ -DROPLET SIZE



DROPLET SIZE

+

-



DROPLET SIZE (microns)

VF

F

M

C

VC

XC

61-105

106-235

236-340

404-502

341-403

503-665

UF <60

UC >666



VOLUME MEDIAN DIAMETER (VMD)

50% volume > VMD50% volume < VMD



DROPLET SIZE
> PRESSURE               < DROPLET SIZE

< DROPLET SIZE         > DRIFT

< DROPLET SIZE         > RETENTION 



PRESSURE RANGE

30-100 psi

15-90 psi

15-60 psi30-60 psi

10-300 psi

40-350 psi





MATERIAL

0.15 0.4

6.1

11.4

CERAMIC POLYMER STAINLESS
STEEL

BRASS

% INCREASE IN FLOW RATE 
AFTER 40 HOUR TEST



DESIGN ISSUES

PRESSURE DROP

PRESSURE GAUGE

# NOZZLES/BED

OTHER (HOODS, LIGHTS)



# NOZZLES/BED
RESEARCH (NORWAY & NY) RECOMMENDS 
3-5 NOZZLES PER ROW

CA: OBSERVED UP TO 20 IN 48” BEDS

MORE NOZZLES TO INCREASE GPA?



SAME # NOZZLES/BED



SAME NOZZLES 
TYPE/PATTERN PER BED



PRESSURE DROP



> FRICTION  = > PRESSURE DROP



PRESSURE GAUGE = SPEEDOMETER

SOMETIMES IN THE BACK,
ABSENT, OR BROKEN…

MAKE IT EASIER FOR THE 
OPERATOR TO KEEP AN EYE ON 
PRESURE



MORE LIGHTS WHEN SPRAYING AT NIGHT



Bjustad & Hermanen 2009

54% REDUCTION IN DRIFT



Thank you!
ARIEL ZAJDBAND
831-228-2404
azajdband@calstrawberry.org
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