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EXECUTIVE SUMMARY

A field deposition and drift study and an atomisation wind tunnel droplet size measurement study
were conducted at The University of Queensland, Gatton to measure the spray performance for T40
and T50 unmanned aircraft spray systems.

A soluble fluorescent tracer dye, Pyranine 10G, was added to the spray tank at a rate of 0.4 g/L in tap
water.

The aircraft was flown on 8 July, 2023 at The University of Queensland Gatton campus on a bare
ground nominally flat, open fetch paddock adjacent to the university wind tunnel, in 3 swaths of length
~150 m, width ~6.5 m across a paddock of low stubble and drift of a water + 0.4 g/L Pyranine 10G dye
tank mix was measured at -90 degrees perpendicular to this flight direction. Applications were made at
flight speed of 4 or 7 m/s and heights of 3 or 1.5 m above ground. The application volume rate was ~31
L/min through standard rotary spinning disc atomisers as fitted on the commercial aircraft. The droplet
size spectra were set with target values of 300 and 500 um based on prior DJI configuration
assessments. The treated area was approximately one third of a hectare for each of the 12 treatments.

Weather data were collected from the Australian government-operated Bureau of Meteorology (BOM)
weather station 040082 which is located at The University of Queensland, Gatton within 350 m directly
west (i.e. upwind) of the application site. Wind speeds were also verified at the actual application site
using a hand-held Kestrel anemometer.

Deposition within the intended swath and beyond the swath as swath displacement and drift were
measured using both Water Sensitive Papers (WSPs) and Mylar cards placed slightly above the ground.
The Mylar cards were placed within the spray swaths at 10 equally spaced 1 m separation locations
(from 0 to -9 m) at the centre of the treated area, and at distances downwind of the swath of 1.5, 3, 6,
12, 25, 50 and 100 m in three lines (A,B,C). WSPs were placed within the centre of the application
area. Mylar cards were placed in ZIPLOK bags in a dark freezer prior to analysis in the laboratory.
Analysis involved rinsing the Mylar cards with 28 mL deionized water with 10% v/v ethanol, and
reading the Pyranine concentration with a Shimadzu RF5301-PC multispectral fluorometer.

Separately, a Malvern Spraytec laser diffraction particle size analyser was used to measure the
emission droplet size spectra in the University of Queensland (UQ) wind tunnel at the UQ Gatton
campus, providing data for a dynamic size range of 0.5 to 2500 microns.

All droplet size spectra were measured by traversing the nozzle vertically down throughthe I1mx 1 m
working section while the laser measured the light diffraction pattern from the sprays. All
measurements were replicated and mean data provided. There was excellent agreement among
replicate measurements and there were no abnormalities in the data.

The dynamic surface tension of the tank mix was measured using a SITA Dynotester maximum bubble
pressure surface tensiometer, for a surface lifetime age of 20 ms. It was 40 dyne/cm for the tank mix.



For the droplet size treatments, the sprays were classified as XXX. The droplet size data are shown
below, with 3 replicate measurements per application scenario.

The spray drift deposition data for each application scenario are shown below on non-logarithmic and
logarithmic scales. There was a general trend, as expected, of higher drift for the greater aircraft
height, smallest droplet size and fastest aircraft speed.

Mean Spray Deposition Against Distance for Spray Applications. 12 treatments shown by Trt No.,
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—8—1T40300739W/NW —8—2T403004317W 3T405007313W 4740500 4 3 13 W/SW
—8—5T403007 1513 W —8—6T403004 1513 W —8—7 T40 500 7 1.5 19 W/SW —@—8 T40 500 4 1.5 19 W/SW
—8—9T503007326 W —8—10T503004319W —8—11T505007319W —8—12T505004317 W
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Distance Downwind (m)

—e—1T40300739W/NW —8—2T403004317W 37405007313 W 4740500 4313 W/SW
—8—5T403007 1.513 W —8—6T4030041.513 W —8—7T40 5007 1.5 19 W/SW —8—8 T40 500 4 1.5 19 W/SW

—8—97503007326W —8—10T5030043 19W —8—11T5050073 19W —8—12T5050043 17 W

The implications of these drift curves on the size of no-spray buffer zones for the same conditions will
depend on the regulatory acceptable limit (RAL) for each pesticide being applied. For example, for a
RAL of 0.1, the setback distance to the non-target sensitive area would be 5-20m, depending on the
spray parameters, whereas for a RAL of 0.01, the setback distance to the sensitive area would be less
than 10 to 40 m and for pesticide/ sensitive area scenarios with a RAL of 0.001, the distance would be
less than 30 m in some scenarios but greater than 100 m for other cases.



Droplet Size Data







The Test Record
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