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WHY IMPROVE AJRS?

In 1988 work at Trangie demonstrated a need to im-
prove automatic jetting races (AJRS). In 1992 the
Kondinin Group surveyed a number of sheep jetting
races. This work also showed that they were less ef-
fective than hand jetting.

The Trangie Agricultural Engineering Research Unit
(AERU) also investigated a number of farmer-modi-
fied AJRs. As a result it was recommended that exist-
ing AJRs operate at higher pressures to apply larger
volumes of fluid than those currently being used. This
achieved more effective jetting. Many farmers had also
modified the nozzle / jetting spray arrangement and
were claiming improved performance.

TRANGIE RESEARCH

Subsequently the Trangie AERU - with funding from
the International Wool Secretariat - undertook a project
to improve the performance of AJRs. The principal
aims of the project were:

* to establish the required flow characteristics,
droplet form, nozzle type, size and location to
achieve maximum protection against fly-strike,
and

* to determine efficient and safe race design for
stock handling and management considering also
stock, operator and environmental safety.

HOW TO IMPROVE AJRS

General principles

Effective jetting is only achieved by wetting to skin
level in those areas most likely to be affected by fly-
strike. That is - from the poll, over the shoulders,
down the back line, over the rump and crutch area
and around the pizzle. Wetting to the skin maximises
the efficacy of the pesticide, giving maximum length
of protection.

The results of this latest work indicate there are a
number of underlying principles that need to be fol-
lowed to achieve effective jetting. They are:
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Spray arrangement. Effective wetting is best achieved
by arranging spray nozzles so that the target areas of
fleece are sprayed more than once. This is achieved by
positioning multiple spray bars across the flow of
sheep or by using multiple nozzles in line with the sheep
flow.

Spray characteristics. Spray characteristics also
influence fluid penetration into the fleece. Good pen-
etration is only achieved with a solid stream. Streams
that break into droplets are less effective - fan or cone
nozzles or small diameter solid stream types under
high pressure should not be used.

Spray height is also important. The further the noz-
zles are away from the fleece the more likely the stream
will break up and become less effective. Conversely,
the closer the nozzles are to the fleece the more effec-
tive and efficient the application will become.

Volume retained. The volume of spray retained in
the fleece is also important in achieving wetting to the
skin. Less than optimum volumes will only partially
wet the fleece. Sufficient volume needs to be retained
so that some jetting fluid runs around on the body of
the sheep. Some 2.5L or more may need to be re-
tained on woolly sheep in the appropriate areas be-
fore this can be achieved. Use a spray arrangement
that ensures the major proportion of fluid applied is
retained.

The number of nozzles, nozzle size and operating
pressure determine the volume applied over a given
time.

Sheep speed. Jetting should not be a race-against-
time. Sheep speed through the AJR should allow suf-
ficient time for the necessary volume of spray to be
applied. On intermittent AJRs sufficient time needs to
be allowed for the spray system to adjust to the re-
quired operating pressure. The performances of the
entrance and exit races adjacent to the AJR are par-
ticularly important in controlling sheep flow and
speed.

Pipe and valve system. Pipe and valve sizes should
minimise pressure losses and thus improve flow char-



GENERAL ARRANGEMENT

Brackets, bolts etc. are required
to support and adjust spray bars,
manifold and air cylinder.

25 mm braided nylon hose ¢/with
nut and hose tails each end

Top spray bars c¢/with
5 H1/4 U0060 nozzles

Air cylinder (max 2.5 L capacity)
and 0-1200 kPa glycerine filled pressure guage

""" 6 kW pump c/with
40 mm delivery hose

o
-

or Johns ‘Quick acting’ gate valve
(See ‘Blackwoods’ catalogue)

25 mm flap non return valve
(like Johns type 4B)

Bottom spray bar c/with
3 H1/4 U0060 nozzles

Sheep flow

FITTINGS

Air cylinder:

80 x class 12 or better

PVC Pressure pipe

Glued Assy of PVC Fittings
to Aust Standard AS2032
or similar

40 mm Q/A valve

40 x 25 mm Nipple

0 - 1200 kPa
Pressure Gauge

@<

40 mm Elbow and

40 mm Tees

‘Kamlok’ hose coupling

=

Hint: Use rigid PVC/Polythene/Brass fittings where possible to avoid corrosion problems.



DISCLAIMER

The information contained in this publication is based
on knowledge and understanding at the time of
writing (August 2003). However, because of
advances in knowledge, users are reminded of the
need to ensure that information upon which they
rely is up to date and to check currency of the
information with the appropriate officer of New
South Wales Department of Agriculture or the user’s
independent adviser.

The product trade names in this publication are
supplied on the understanding that no preference
between equivalent products is intended and that
the inclusion of a product name does not imply
endorsement by NSW Agriculture over any equiva-
lent product from another manufacturer.

Recognising that some of the information in this
document is provided by third parties, the State of
New South Wales, the author and the publisher take
no responsibility for the accuracy, currency,
reliability and correctness of any information in-
cluded in the document provided by third parties.

acteristics and minimise pump power requirements.
Where mechanical operation of on/off valves varies
with sheep size, arrangements should ensure full opening
every time. An air loaded pressure cylinder should be
incorporated on intermittent machines to assist spray
performance.

Pump size. Pump size is specified by its pressure /
volume characteristics. The pump’s operating pressure
point is determined by the nozzle requirements and
the pipe pressure losses. The volume is determined by
the nozzles and sheep speed. To minimise pump power
required, the comments about volume applied, sheep
speed and the pipe and valve system size and arrange-
ments need to be followed.

RESULTS

The following design was found to be the best in re-
search work at Trangie. The design embraces the prin-
ciples above. It represents one of many options that
may be incorporated into a new design or used to
modify existing machines.

Number of top spraybars.......cccovvvivviecricinrinnns 2
Number of nozzles per top bar........cccovvvvvninns 5
Top bar orientation ..... Longitudinal, 100mm apart.
Top nozzle size......c.coevveenne. Solid stream(3/16.dia)
Top nozzle direction .......... Straight down, angled in
Top bar height above sheep ..... 150mm maximum
Number of bottom bars........ccccovvrveninininnn. 1
Number of nozzles per bottom bar ............ccoovenen 3
Bottom nozzles size ........... Solid stream (3/1 6"dia)
Bottom bar arrangement ............ccooeeevriennienns Across
Bottom bar angle........c.cccoovvvvieivricinninnnn, 30° forward
Sheep speed .......ccoovvvrrvrnnnnn, Less than 1 per second
Manifold and Valve Size .......c.ccccoovvvennenes 40mm dia.
Hoses and spray bars .........cccooeevrivvirernnne, 25mm dia.
Pressure cylinder volume............ No larger than 2.5L
Valve type......... Quick acting gate or butterfly valve
Operating pressure at N0zzles.........cccocuveneen. 450 kPa
Pump specification ................ 6L/s at 550 kPa. (8hp)
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SPRAY BARS

25 NB Galv. Pipe
- ends screwed 1" BSP

Tap 1/4" NPT x 3

25 NB Galv. Pipe

- ends screwed 1" BSP

Bottom Spray Bar

Top Spray Bar

ALL DIMENSIONS IN mm
NOZZLES*
Nozzle Pipe | Oriface Capacity
No. Conn. Diam. L/s (litres per second) at kPa (kilopascals)
NPT Nom.

211 281 422 562 703

Male | Inches KPa KPa KPa KPa KPa

HY4U0040 A 5/32 0.22 0.24 0.30 0.34 0.38

HYUo0050 | Y e 0.26 0.30 0.37 0.43 0.48

HY4U0060 Vi 3/16 031 0.36 0.44 0.51 0.57

mvauooro | Y | Y, | 037 [ 042 [ o052 [ o060 | 067

HY4U0080 A 7/32 0.42 0.48 0.59 0.68 0.76

Table: Spraying Systems Australia Pty Ltd.
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