MANAGING

HEAT IN

VINEYARDS

CASE STUDY 3:
OVERHEAD SPRINKLERS

TORO Waterbird PC cooling sprinkler.

PROJECT AIM

To work with local growers to assess,
analyse and understand data trends

of various heat mitigation techniques
being trialled in the Langhorne

Creek wine region and identify
practices that improve resilience to
challenging seasonal conditions.

OBJECTIVE

To achieve measurably reduced
vine canopy temperatures during
defined heat event days using
overhead sprinklers, and test

a prototype (TEMPstick) data
collector and controller.

OUTCOME

This grower successfully trialled
a new system concept during
the season and achieved
measurable canopy temperature
reductions during a heat event.




A heat event was defined as air temperature greater than 36°C. This site was

only set up in January 2020 and was trialled on 30 and 31 January 2020.

Month e, Main heat events that occurred
in the Langhorne Creek wine
Date 3 9 30 31 region during January 2020
Air (Temp"c) A41.4 408 43.4 36.7 as measured at the Natural
Resources SA central weather
Soil (Temp'C) 275 271 279 275 station at Langhorne Creek.
GROWER 7

ACTIVITY: Misting overhead sprinkler system in Shiraz (Cooling)

compared to adjacent Shiraz (Control) with no sprinklers.

TORO Waterbird PC cooling sprinklers were installed on the
top of every second post which placed them 12 metres apart,
and every third row (9m spacing) at 1.8m above the ground
which provided close to full coverage of misting application to
the vineyard area. The minimum required emitter pressure head
for this arrangement was 18-25m and the flow rate required to
run this system was 45.1 cubic metres per hour, approximately
67% more than the 27.1 cubic metres that was required to

run the dripper system for the same area. The water was
delivered through above ground 32mm HD Polythene with

10mm tubing to each sprinkler which had been
screwed directly onto the wooden posts.

The system was set to turn on at a predetermined
temperature and to turn off once the required level
of temperature reduction had been achieved.

Temperature measurements from multiple canopy
heights were automatically logged using the TEMPStick
on the 30 and 31 January 2020 and with a hand-
held infra-red thermometer on 30 January 2020.

SUMMARY

- Overhead misting sprinklers were effective in
reducing the canopy temperature at all levels

in the canopy (EXAMPLES 1, 2, 3).

+ The cooling system reduced canopy
temperature by an average 8°C.

- The considerable change in temperature was consistent
with the effect seen with the use of overhead wobbler
sprinklers in the Malbec block of Grower 1 (Case Study 1).
For comparison, Grower 1 used wobbler number 6 nozzle

sprinklers 4.58L/min @ 200 kPa (275L/hr per nozzle). The

sprinklers were set up every 3rd row (9m) and every second

post (12 m). Sprinklers were on two shifts of 10 lines alternating

every second line each watering (27.48m3 / hr each run).

- Sprinklers did not have to be removed during machine
harvesting. No sprinklers were lost during harvesting of this
block during vintage 2020. A great labour and cost saving to
be able to retain the system in place during machine harvest.

- The prototype TEMPStick device
worked successfully in this trial.

CONCLUSION

These initial results show the comparison of temperature between

the two blocks without cooling and the vastly different results
once the misting cooling was applied. This shows great promise.

From a practical viewpoint, it is planned to restrict
the future measurements to the temperature and
relative humidity of just the fruit zone.

Future finessing of this system will aim to achieve the following:

- Alter the start and stopping process to reduce water use while
still achieving the desired temperature drop. It is hoped that
the application of this fine droplet system during the periods
of critically high heat will a.) enable the use of less water
through direct application for short periods of time rather
than the current practice of large volume water application in
anticipation of a heat event, b.) maximise application during
the heat to assist root zone cooling, and c.) allow further
larger volume post-heat irrigation application to restore
soil moisture and assist recovery from the heat event.

- Trial the spacing of a misting sprinkler every 6 rows rather
than every 3 rows to see if a large proportion of the
temperature reduction result can be achieved with half of
the application rate currently required. This would enable
a faster rotation of applications for a given finite irrigation
flow rate and while the temperature improvement may not
be quite as good in each individual block, twice the area
could be covered with the limited flow rate during the critical
periods of heat. This could reveal a potential leeward effect
of the cooling application taking advantage of the often high
northly winds that occur at this site during heat events.

* Maximising the impact of a vine canopy
cooling system within the limitations of site and
infrastructure factors is a key goal of this work




EXAMPLE 1: Heat event 30 January 2020 - Cooling cycles

Measurable reduction in temperature at all canopy levels (soil surface, mid trunk, below canopy,
cordon, fruit zone, above canopy) when cooling was applied. TEMPStick recordings.
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EXAMPLE 2: Heat event 31 January 2020 - Cooling cycles and evening rain event comparison

Again, measurable reduction in temperature at all canopy levels (soil surface, mid trunk, below canopy, cordon, fruit zone,
above canopy) when cooling was applied. Effect mimicking the rain event at the end of the day. TEMPStick recordings.
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The graphs from the TEMPStick demonstrate a drop in temperature when the sprinklers were turned on and
this is easily seen on the 31 January 2020 just after 2 pm when temperature declines then starts rising.

EXAMPLE 3: Heat event 30 January 2020 - manual canopy readings

Row 10 20 30 Ave (°C) Average manual temperature readings ('C) collected on 30

. January 2020 in the Shiraz block with the cooling system operation
Cooling 36.6 322 322 337 (Cooling) and the block without cooling (Control) show that the
Control 40.8 429 413 417 cooling system reduced canopy temperature by an average 8 C.
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