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Although considerable research has been done on effectiveness of low-drift nozzles and
drift retardants for many years, answers to some questions are still unclear to applicators when
selecting effective techniques to reduce spray drift. The objective of this research was to evaluate
spray drift reduction potential with drift retardants, air induction nozzles and conventional
nozzles with reduced pressure.

Wind tunnel experiments were conducted to assess spray deposits on the wind tunnel
floor beyond 0.4 m downwind distance from the nozzles, and airborne deposits at 2.1 m
downwind from the spray discharge point with air velocity ranging from 0 to 5 m/s. Various
sizes of air induction nozzles with open and sealed air intake holes, conventional flat fan nozzles,
and conventional hollow cone nozzles with and without three different types of drift retardants
were used in the tests. During the tests, the operating pressure for air induction nozzles with open
and sealed air holes and conventional flat fan nozzles was adjusted to produce equal flow rates.
The orifice size of the conventional flat fan nozzles was close to the orifice size of air induction
nozzles. Droplet sizes from the nozzles and drift retardants were measured with the Oxford laser
imaging system.

At 1650 kPa pressure and 4.65 L/m flow rate, the volume median diameter of droplets
from the hollow cone nozzle discharging spray mixtures containing water only, polyvinyl,
xanthan and polyacrylamide drift retardants was 201, 222, 239 and 210 pum respectively. At 2.5
m/s wind velocity, polyacrylamide drift retardant produced the highest airborne deposit among
the three drift retardants, followed by polyvinyl, and then xanthan. At the same operating
pressure, air induction nozzles with sealed air intake holes had higher flow rate than those with
open holes because of the energy loss by venturi effect. For the same flow rate of 4.65 L/min
with large orifice size, the volume median diameter of droplets from the air induction nozzle
with open air holes, air induction nozzle with sealed holes, and conventional flat fan nozzle was
403, 511, and 420 um, respectively. For the same flow rate of 0.93 L/min with small orifice size,
the volume median diameter of droplets from the air induction nozzle with open air holes, air
induction nozzle with sealed holes, and conventional flat fan nozzle was 263, 254, and 254 um,
respectively. There was no significant difference in both ground and airborne deposits for the air
induction nozzles with open and sealed air intake holes and conventional flat fan nozzles when
their discharge flow rates were equal. Therefore, conventional flat fan nozzles when operated at
low pressure could achieve the equal effectiveness in drift reduction potential as the air induction
nozzles.



