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Solar spray are the ultimate cost effective solution
at the locations where spraying is required. This
solar-powered spray pump system uses solar

energy as source. Solar energy is first used to charge a
storage battery. The solar energy stored in the battery is
utilized to operate motor which functions as pump as the
name of the paper suggests, it deals with the constant
discharge of pesticide, compress air control system, solar
power, battery charging, monitoring as well as timer and
non-conventional power controlling techniques. As far
as controlling is concerned, it include the parameters such
as pressure, pesticide level, battery voltage, current, solar
cell and discharge condition. In this paper we are trying
to make unique equipment for cultivation users. Mostly
in the forming process pesticide spray is taking a critical
role due to poison properties of chemical. So, in this paper
committed to do something unique and useful equipment
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ABSTRACT : Based on the experimentation, it is found in this project that the Solar panel
provides 17V, 1A during day time between 9.30 AM to 4.30 PM. Since the pesticide sprayers are
used in this duration, testing is as carried out in this time. The 12V, 8Ah battery can be charged
fully in 7 hours during this time at 1.3A. Hence, this module can be operated to spray continuously
7 to 8 hour which is not possible with electrical pesticide sprayer. The model cost will not exceed
Rs. 7000. Hence, the proposed model is cost effective and compatible with other models available
commercially.

KEY WORDS : Sprayer, Solar sprayer, Energy alternate devices, Free energy sprayer, Hand
sprayer

HOW TO CITE THIS PAPER : Anisa and Geeta (2017). Convert the fuel operating system as free energy
operating system for agriculture implementation. Internat. J. Agric. Engg., 10(1) : 124-129, DOI: 10.15740/
HAS/IJAE/10.1/124-129.

International Journal of Agricultural Engineering | Volume 10 | Issue 1 | April, 2017 | 124-129RESEARCH PAPER

 e ISSN–0976–7223  Visit us : www.researchjournal.co.in DOI: 10.15740/HAS/IJAE/10.1/124-129

with non-conventional source technique. Also reduce the
weight of unique solar spray jet as compare to diesel
spray jet.

The results of performance measurements of field-
aged crystalline silicon photovoltaic modules
arturskoczek, tony sample and ewan d. Dunlop, progress
in photovoltaics: research and applications, volume 17
issue 4, 2009, pages 227 – 240. Large-scale solar pv
investment models, tools, and analysis: the ontario case,
wajidmuneer, kankarbhattacharya, claudio a. Cañizares,
ieee transactions on power systems, vol. 26, no. 4,
november 2011.Landau, Elaine. The History of Energy.
Minneapolis: Twenty-First Century, 2006. Print. “Solar
Power Energy Information, Solar Power Energy Facts -
National Geographic.” Environment Facts,
Environment Science, Global Warming, Natural
Disasters, Ecosystems, Green Living - National
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Geographic. Web. 15 Oct. 2011. <http://environment.
nationalgeographic.com/environment/global-warming/
solar-power-profile.Many people are using solar power
these day. Many of these uses are for every day thing
such as charging your I-pod, laptop, and cell phone
because many of those manufactures have come out
with many solar power chargers. There are many
different varieties in which you can use solar such as
holiday lights, fountains, and floodlights are just some of
the many things that can be powered by solar
energy.  You may be using solar power but you don’t
even know it. In many cities today they use at bus stops
they place the solar panels on top of the roof it is
collecting solar energy. Many states have adopted a
government programme that was introduced to the united
states in 1997 called the Million solar Roof initiative this
programme was set up to have more solar in the United
states (Sobha, 2008) Landau, Elaine. The History of
Energy. Minneapolis: Twenty-First Century, 2006. Print.
Bristow and Campbell, 1984. On the relationship
between incomingsolar radiation and daily maximum and
minimum temperature. Agricultural and Forest
Meteorology. 31: 159-166.Galdabini et al., 1992.

 METHODOLOGY
Construction procedure :
Requirement of good spray:

According to enquiry from 20 different farmers
about spraying capacity of spray. Middle range of delivery
spraying capacity that is 12 feet to 15 feet and discharge
capacity of spray is 10 to 12 lit/min. According to
requirement of spray, following motor is selected for this
spray model.

Sr. No. Specification Capacity

1. Motor speed 3000

2. Delivery capacity 15 to 16 feet

3. Discharge capacity 0 to 12 lit/min

4. Operating power required 84 watt

5. Operating voltage 12 volt

6. Operating current 7 amp

Battery charging time calculation :
Instrument used to measure sun radiation : Sun meter:

When the Solar radiation is between 200 to 300
MW/cm2 : 3 to 4 hrs.

When the Solar radiation is between 300 to 400
MW/ cm2 : 2 to 3 hrs.

When the Solar radiation is between 400 to 600
MW/ cm2 : 1 hrs

Fig. A : Line diagram solar sprayer figures assembly of
different parts
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Basic component of solar sprayer :
– Nozzle
– Swirl plate
– Nozzle screen
– Over flow pipe
– Solar panel
– Battery
– Tank
– Pump
– Spray gun

Fig. B : Nozzle

Swirl plate :
It is the part of a cone nozzle which imparts rotation

to the liquid passing through it (Fig. C).

Nozzle selection and sizing example:
The recommended nozzle spacing is 20 inches.

Calculate the required nozzle discharge:

GPM0.25
5940

GPA)15xin20xmph(5
dischargeNozzle 

The nozzle you select must have a flow discharge

ANISA AND GEETA

Disc none

Brass Plastic Stainless
steel

Hardened
stainless

steel

Ceramic

Core None

124-129



HIND AGRICULTURAL RESEARCH AND TRAINING INSTITUTE
Internat. J. agric. Engg., 10(1) Apr., 2017 :126

of 0.25 GPM when operated within the recommended
pressure range from 15 to 60 psi (preferably under 40
psi). Nozzle performance tables in manufacturer’s
catalogue will show the discharge rates at various
pressures for several nozzle sizes. Select the nozzle which
will give you the most flexibility with a wide pressure
range for “fine-tuning.”A change in pressure does not
cause an equal change in flow discharge. In some
examples, in order to double the spray output, the pressure
would have to be quadrupled. If you do not find the
discharge rate in the catalogue calculate the operating
pressure using known catalogue conditions:

2

2

1
21 GPM

GPM
xpsipsi 










where:
Subscript “1” is the desired condition and

Fig. C : Swirl plate

Fig. D : Screen

subscript “2” is the known catalogue condition.
Although some nozzles such as cone types require

high operating pressures, try to avoid pressures above
40 psi. Pressures over 40 psi increase the drift potential
and put strain on the sprayer components. Conversely,
avoid pressures less than the recommended minimum
pressure because spray patterns begin to distort and
cause poor spray uniformity.

Fig. E : Selection nozzle

Needle
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Initial seating lione

Power rating:
Voltage : 15 volt
Current : 5 Amp.
Power : 15 x 5 = 75 watt

Fig. F : Solar panel

CONVERT THE FUEL OPERATING SYSTEM AS FREE ENERGY OPERATING SYSTEM FOR AGRICULTURE IMPLEMENTATION
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Power conversion efficiency:
The solar cell power conversion efficiency can be

calculated by using the relation
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powerInput
powerOutput

Fig. G : Side view

Working of solar sprayer :
Working of this pump is simple. Solar panel collects

the solar energy into electricity and supplies it to battery.
Battery uses this electricity to charge itself. This battery
next is used to operate motor and lighting system. Motor
attached at the bottom of tank sucks the liquid from tank
and deliver it. The ‘ON’ and ‘OFF’ of motor is controlled
with handle attached to spray gun. A switch is given
there to operate its function. As the handle is pushed,
the valve of gun is released and at the same time the
switch is pushed which supplies the current to motor.
Thus motor sucks liquid and deliver it through delivery
pipe. The home lighting system is also available with this
unit. The CFL light also operates through battery. An
inverter circuit is used with battery to convert the DC
supply into AC supply to ‘ON’ the CFL. A switch is
used to ‘ON’ or ‘OFF’ the light. Sprayers are mechanical
devices that are specifically designed to spray liquids
quickly and easily. They come in a number of different

varieties. In this project we’ll take a look at solar operated
mechanical sprayers. A sprayer of this type is a great
way to use solar energy. Solar based pesticides sprayer
pump is one of the improved version of petrol engine
pesticide sprayer pump. It is vastly used in the agriculture
field and also used for many purposes.

Working of solar cell :
A solar panel is a device that collects and converts

solar energy into electricity or heat. It transfers energy
from the sun into electricity or heat which can be used
by (for example) nearby buildings. Solar panels can be
made so that the sun’s energy excites the atoms a silicon
layer between two protector panels. The atoms split up
and the electrons travel down wires into the home for
electricity. Solar panels were in use over one hundred
years ago for hot water heating in homes. Solar panels
can also be made with a specially shaped mirror that
concentrates light onto a tube of oil. The oil then heats
up and travels through a vat of water, instantly boiling it.
The steam created turns a turbine for power.

Photovoltaic panels, used to generate renewable
electricity directly from sunlight. Solar thermal energy
collection systems, used to generate electricity through
a system of mirrors and fluid-filled tubes. Solar hot water
panel, used to heat water, often in homes and other
private housing estates.

Operating principle:
In this device, the solar cells present on the panel

are used to convert the received solar radiation directly
into electrical energy by means of a PV principle. The
electrical energy received from the solar cell is stored in
a storage battery unit for application. This stored
electrical energy can be converted in to mechanical
energy by rotating the motor. For this mechanical
operation there is no need of conventional fuel like petrol
and oil.

 RESULTS AND DISCUSSION
The results obtained from the present investigation

as well as relevant discussion have been summarized
under following heads :

Experimental analysis :
The discharging time depends on the intensity of

solar radiation. The performance of the solar agro
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sprayer were studied with different ranges of solar
radiation and were reported in the Table 1. The maximum
time requirement to charge the storage battery was found
to be two hours and the minimum time requirement is
one hour.

Equations and design calculation :
Requirement of good spray :

According to enquiry from 20 different farmers
about spraying capacity of spray. Middle range of delivery
spraying capacity that is 12 feet to 15 feet and discharge
capacity of spray is 10 to 12 lit/min. According to
requirement of spray, following motor is selected for this
spray model:

Specification of motor :
– Motor Speed :2500-3000 rpm
– Delivery capacity :15 to 16 feet
– Discharge capacity :0 to 12 lit/min
– Operating power required :84 watt
– Operating voltage : 12 volt
– Operating current :7 amp

Performance analysis :
– To assess the performance of the solar agro

sprayer the following experimental observations were
made and its characteristics have been made.

–  The power conversion efficiency of the solar
cell.

–  The charging time of the storage battery.
–  The discharge time of the storage battery.
–  The discharge capacity of the chemical tank.
–  The operational cost effectiveness with the

existing model.

Conclusion :
It does not compromise the performance of a petrol

based pesticide sprayer. In addition, the model is designed
to be eco friendly and lower cost, and thus will prove to
be more efficient when compared to petrol based
pesticide sprayer. A minor modification to the form factor,
the module can be brought out as a commercial product.
In order to verify the performance we mounted an
attachment on the frame and carried out the testing. We
are happy to find that 8Ah battery can run the pump for
3 hours; one fully charged battery can be used to spray
2 Acres, while 1litre of petrol can cover 1 Acre. Thus,
cost of 1 litre petrol is Rs. 80 and cost for charging the
battery is negligible. So no operating cost is required in
solar based pesticide sprayer.” As we know 70 per cent
of population of our country lives in villages and their
main occupation is agriculture. My prominent aim of this
paper is to fulfill the tasks like hand spraying, IC engine
spraying, and leg pump spraying etc. using non-
conventional energy sources. Thus solar operated spray
pump will help the farmers of those remote areas of
country where fuel is not available easily. They can
perform their regular work as well as saves fuel upto
large extent. At the same time they reduce environment
pollution.
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