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Abstract — The controlled droplet application technique
means producing only the optimum sizes cspray droplet for
a particular application is used in spinning disc prayer.
Controlled droplet application offers the way forwad in
improving spraying efficiency, eliminating waste ad
safeguarding the environment. Since there is no ndeto
operate pump, the operator can spray more quickly,
effectively and constantly on difficult terrain. Hand-carried
spinning disc sprayer, have been used successfutty apply
several standard wettable powder and emulsifiabl
concentrate formulations diluted in water for control of
weeds, insects, pests and diseases on many cropsitthews,
1982). The main aim of these sprayers is to reducee need to
carry large quantities of water and chemicals.. Theninimum
and maximum droplet density was found 21 and 329 diplets
per cn? at rotational speeds 528 and 1583 m/mil
respectively. Though droplet size (153um) and droplet
density (167) per cfiwere reasonable at disc speed of 60
rev/min with the nozzle opening of 0.9 mm the appation
rate 12.17 l/ha is very less which wlilrequire very high
concentration of pesticide. The high concentrated &dion
may be harmful to the operator. It is therefore reommended
that the spinning disc sprayer with 1.5 mm openingnd 6000
rev/imin speed may be used. The droplet size of 1jum and
application rate of 29.55 I/ha are within acceptafd limits.

Keywords —Controlled Droplet Application Sprayer, Hand
Sprayer, Low Volume Sprayer, SpinningDisc Sprayer.

I. INTRODUCTION

The success of modern agriculture crop productar
be partly attributed to the improving of pests aliskase
control. In a properly organized system, crop prtde,
therefore, is one of the most important means aieiasing
crop productivity. The gpy fluid may be applied ¢
sprays (very coarse sprays, coarse sprays, megitags
or fine sprays). It is important to minimize thespeide
application rates and at the same time increase
application efficiency. The pesticides, insectisic
herbiddes must be applied with suitable equipmen
order to apply proper dose, to reduce the requingsnef
labour and hazards involved in application to pade
comfort and to operate efficiently. To eliminatee
problems of health hazards, environmeniollution and
drudgery that are associated with high volume sps
low volume and ultra low volume sprayers w
developed. The chemicals used for spraying ardycest
appropriate and effective equipment for uniform
effective application is esséait The liquid pesticides me
be either contact or systematic type. Contact gidss kill
insects, weed, fungi etc by coming in contact witm.
Contact type chemicals always require full coveragd

normally achieved by small droplets produced traying
machines. However, the systematic type of pestici
taken in by the plant and full coverage is not el The
basic problem is to apply the required quantity
chemicals at the desil target with minimum wastas
Controlled droplegpplication (CDA) technique is used
spinning disc sprayer. Controlled droplet appliza
meansproducing only the optimum sizes of spray dro
for a particular application. CDA offers the wayi@rd
in improving spraying efficiency, eliminating we and
safeguarding the environment.

Spinning disc provides a means of applying ¢
protection chemicals at volume rates lower thansel
possible with hydraulic nozzles. He-carried spinning
disc sprayer, have been used successfully to agMgral
stardard wettable powder and emulsifiable concent
formulations diluted in water for control of weedssects
pests and diseases on many crops (Matthews, 1982
main aim of these sprayers is to reduce the needny
large quantities of water andemicals. The small size of
the droplets gives greater adherence to the surdex
which they get deposited. The spray liquid requifed
spraying small droplets of diameter 1um and 200um
are 5.238 and 41.90 I/min respectively (Matthevg32)
indicating that application rate can be decre:
significantly by applying sprays of smaller dropkre.
Bodeet al. (1972) conducted research on the effect of 1
rate on the distribution pattern and droplet sigecrum
of a spinning disc atomizer. The alizer used was the
radial type manufactured by Amchen products, Inest3
of the distribution patterns from the spinning aioen
were made at atomizer speeds of 2000, 3000 and
rev/min, vehicle speed of 2 and 4 mph, and floves
ranging from 30 to 90 ml/min.

[I. REVIEW AND LITERATURE

Bouse et al. (1990) conducted a study on the effect
spray mixtures on droplet size. Water was usedha:
diluentsin all the spray mixtures. A laser imaging sp
droplet spectrometer system was used to measur
droplet size distribution. The effect of rice heibde
formulations, concentrations and tank mixtul
surfactants; polymers; and spray nozzle oriern in an
air stream was determined in relation to the sizepoay
droplets produced by hollow cone nozzles. The s
concluded that higher speed, increased nozzle tatien
and different spray pressures reduced the drojket,
increased the percenf spray volume of small droplet
and increased the drift hazard.
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Sngh et al. (1992) conducted an experiment
evaluate the field performance of a hand held edstitic
spinning disc sprayer. The experiment was condultxi
compare the deposition patts of charged and uncharg
sprays. The charged sprays were applied with a halt
electrostatic spinning disc sprayer and a stankiaagsacl
type hydraulic nozzle sprayer. Target plants wece,
soybean and corn. The droplet density on wateritsve
paper was determined at plants elevations. Thelti
showed that the spinning disc sprayer showed &
pattern, droplet size and coverage than the ofirayers

Tajuddin, A. and Balasubramanian, M. (1994)
carried out experiments on the atomizatcharacteristics
of a low volume spinning disc sprayer. A low volu
spinning disc sprayer was developed and testedutty
the effect of various spinning disc speed on dic
density, numerical mean diameter and volume n
diameter with different discinge rates at differer
sampling distance from the spinning disc. The drbpize
distribution from a spinning disc atomizer deperais
rotational speed or centrifugal force for a givexter of
flow. Numerical mean diameter and volume m
diameter increasl as the disc speed decreased. As
distance of capturing the droplets increased tkehdirge
rate increased.

Qi Lijun et al. (2003) reported the spray pattern &
drift potential of a spinning disc. A spinning discay
achieve a good droplet distriloort with low volume spra:
method. The special spray pattern formed by theldt
atomized by a spinning disc have high potentiabitit
compared with that produced by hydraulic nozzlelse
initial velocity of a droplet and the spray patteofi
spinningdisc were analyzed to estimate its characteri
in terms of droplet distribution and drift abilit
Comparisons were made between spinning disc
standard fan nozzle to evaluate the drift poterdfathe
spinning disc. Results showed that spinnilisc was not
suitable for target spraying when they are mourited
boom, but might perform well on over all spray withw
or ultra low volume spray, which would benefit indaand
semiarid areas.
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[1l. MATERIAL AND METHODS

The instruments used and the melblogy adopted to
carry out the experiment fateterminingthe distribution
pattern of thespinning disc sprayer are presented
follows:

Laboratory testing

a) Independent variables

1. Disc diameter -8.4 cm
manufacturer.

2. The discharge to be varied by providing nozzle:
following diameters: 0.9, 1.2, 1.5,8 and2.1 mm.

3. Peripheral speed of the disc: 528 (2000, rev/nTia},
(3000, rev/min), 1056 (4000, rev/min), 1319 (5C
rev/min) and 1583 m/min (6000, rev/m

b) Dependent variables

1. Discharge

2. Droplet size

as supplied by tl
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Instruments to be used
1. Tachometer

2. Potentiometer

3. Anemometer

4. Image analyser

Controlled droplet applicator (spinning disc
sprayer): The spinning disc sprayer also known
controlled droplet applicator (CDA), an ultiow volume
(ULV) sprayer is commercially available for applicen of
pesticides, weedicides or other wettable agricall
chemicals. These sprayers have been developediabp
for semiarid climates, where availability of water
limited. The spinnig disc sprayers are not very expens
They are light in weight and are operated by
rechargeable battery. The sprayers are specialtigdsfor
spraying insecticides or fungicides in the fieldps like
cotton, pigeon pea, sorghum, millet,

Construction and working principle of spinning
disc sprayer: A commercially available spinning di
sprayer is shown in Fig 1. The sprayer basicalhsgsis of
a bottle, disc, spray head, motor, nozzle, wiredcand
terminals. When the spinning disc is in cating position
the flow of the liquid from the bottle to the nozzlakes
place due to gravity, which falls on the rotatiriged Due
to the rotation of the disc and the serration andtige o
the disc the liquid is broken into droplets andhsown
away from the disc covering a distance of 0.5 to In26n
either side. Thus the sprayer works on the priecipi
centrifugal energy.

Major components of the sprayer: The major
components of sprayer are bottle, disc, spray héda
motor, nozzle, wire corbtlandle switch and batte

Anemometer: Anemometer is the device, which is ut
to measure the velocity of air. It consists of av
frictional ball bearing, which allows free vane neovent,
resulting in accuracy at both high and low velestiThe
vanewheel is sensitive balanced, which freely respda:
air flows. The velocity of air measured is direcslgen ir
the display. The velocity of air flowing from thegisning
disc sprayer was measured with the help of anenwn
The velocity of air was meaeed at 0.5, 1, 10, 20, 30, ¢
and 50 cm from the outer surface of the disc talysits
dissipation pattern and ability to carry dropl

Computerized image analyzer: Image analysis is the
science of making geometric ancdensitometry
measurements on imas from any source. Its me
application is in quantitative microscopy, provigirapid,
accurate and satisfactory significant data, reptadhe
traditional subjective methods. The image analyses
used to measure the droplet size on the LEICA (
sdtware programme. The LEICA QWin is a windc
based image analysis toolkit running under the strgh
standard Microsoft Windows environment. LEICA QV
provides several classes of measurement ranginm
interactive manual measurement of the object tdy
automated ‘hands-off analysis.
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V. RESULTS AND DISCUSSION

Spray droplet distribution pattern: The number of
droplets per unit area obtained at various rotatispeed:
of disc and nozzle opening gives the distributiattgrn of
the spray droplets. Thdata of droplet density (Tal.1)
showed that the number of droplets per® increases
significantly with increase in discharge and peeigth
speed of the spinning disc. The numbers of droplet:
cnt are so high that they cross the recommended lioifi
25-30 droplets per chfor droplet size more than 2(um
and 50-100 droplets per éfor droplet size 1C-200pum.

CONCLUSIONS

The number of droplets at higher speed of disc sk
that there igpossibility of over dozing of pesticides. T
numbers of droplets per énwere lowest (21) at 52
m/min disc speed for 0.9 mm nozzle opening. How
the numbers of droplets per tmere very high (329)
1583 m/min disc speed for 2.1 mm nozzle openithese
results show that there exists great possibilitynttwease
or decrease the number of droplets per unit are
adjusting the discharge of pesticide solution goeed of
the disc. The Plate $hows that the droplets are |
equally distant in themiddle of swath particularly ¢
higher discharge of liquid and higher speeds ofdise.
Very high concentration of the droplets in the neddf
spray pattern caused overlapping of the dropledsrem-
visibility of individual droplets.
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1.Bottle 2. Head 3. Disc 4. Motor 5. Cover 6. Handl Handle grip 8. Wire cord 9. Connection to exgkeable batter

10. Switch.

Fig. 1.Components of spinning disc sprayer
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Plate 1 Droplet distribution pattern for 1.2 mm nozZI'eeuing at differént speeds
(A) 2000,rev/min (B) 3000,rev/min (C) 4000, rev/ngd) 5000, rev/mir
(E) 6000 rev/min.
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Table 1. Effect of disc speeds and dischargdroplet distribution patte

Nozzle opening, Rotational Discharge, Droplet size,um No. of droplets
mm speed, ml/min (Mean) per cnv’
m/min
528 22.99 212 21
792 23.55 167 82
0.9 1056 24.31 159 108
1319 24.87 155 136
1583 26.64 153 167
528 36.79 219 47
792 39.21 168 158
1.2 1056 43.31 161 219
1319 49.58 158 248
1583 57.48 157 272
528 55.79 230 67
792 58.21 174 195
15 1056 62.31 171 262
1319 69.00 161 294
1583 77.48 159 304
528 76.06 239 78
792 81.88 180 210
1.8 1056 90.17 172 280
1319 101.00 164 315
1583 108.00 161 322
528 98.00 250 88
792 107.87 189 223
2.1 1056 114.23 181 295
1319 124.53 171 322
1583 132.00 170 329
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