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Abstract— 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 & also used for many purposes. This is
having more advantages over petrol engine sprayer pump. It
uses the solar power to run the motor. So it is a pollution free
pump compared to petrol engine sprayer pump. In this
charged battery can also use for home appliances like glowing
of CFL bulbs, mobile charging etc.
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I. INTRODUCTION

Spraying of pesticides is an important task in agriculture for
protecting the crops from insects. Farmers mainly use hand
operated or fuel operated spray pump for this task. This
conventional sprayer causes user fatigue due to excessive
bulky and heavy construction. This motivated us to design
and fabricate a model that is basically trolley based solar
sprayer In our. design ,here we can eliminate the back
mounting of sprayer ergonomically it is not good for farmers
health point of view during spraying.in this way here we can
reduce the users fatigue level. There will be elimination of
engine of fuel operated spray pump by which there will be
reduction in vibrations and noise. The elimination of fuel will
make our spraying system eco-friendly. So with this
background, we are trying to design and construct a solar
powered spray pump system. Now days there are non-
conventional energy sources are widely used. The energy
which is available from the sun is in nature at free of cost. In
India solar Energy is available around 8 months in year .so it
can be used in spraying operation. Solar pesticide sprayer can
give less tariff or price in effective spraying. Solar energy is
absorbed by the solar panel which contains photovoltaic cells.
The conversion of the solar energy into electrical energy is
done by these cells. This converted energy utilizes to store the
voltage in the DC battery and that battery further used for
driving the spray pump.

Il. CLASSIFICATION OF SPRAYING SYSTEMS

In India there are different types of sprayer

Can be used according to the growth of different types of
crops as fallow:

1) Hand operated sprayer.

2) Engine operated sprayer/fuel operated sprayer.

3) Electric motor pump sprayer.

A. Hand Operated Sprayer

Hand operated sprayer is operated by hand so that the
Discomfort occur while spraying.

B. Engine Operated Sprayer/Fuel Operated Sprayer

As we know that engine operated sprayer is working on
petrol. Petrol is costly fuel so in farmer economical point of
view it is not good.

C. Electric Motor Pump Sprayer

Electric motor pump sprayer is used electricity for

Charging battery.in this way the pump can drive according to

battery charging, in the above sprayer there are some

drawbacks such as?

1) Hand operated sprayer cannot be use continually
Spraying. We can say that it cannot be used for long time.

2) Engine operated sprayer can be operated on petrol so it
is not possible to use every farmer.

3) Here 70% of people can be live in rural areas.in rural
areas there are insufficient electricity. So it is not
possible to use electric motor pump for spraying.

I1l. MOTIVATION

Solar based pesticide sprayer is one of the improved model of
pesticide sprayer pumps. Sun is the source of all energy on
the earth. It is most abundant, inexhaustible and universal
source of energy. All other sources of energy draw their
strength from the sun. India is blessed with plenty of solar
energy because most parts of the country receive bright
sunshine throughout the year except a brief monsoon period.
India has developed technology to use solar energy for
cooking, water heating, water dissimilation, space heating,
crop drying etc.

IV. LAYOUT OF THE SYSTEM

The first unit of proposed system is energy conversion unit.
Solar energy obtained by the sun is converted into electrical
energy using solar panel by photovoltaic effect. The output of
the energy conversion is given to charge a deep cycle lead
acid battery through a charge controller. The charge
controller limits the rate at which electric current is added to
the battery.

Solar Charge
t»l
Panel Controller !

Trigger =
switch P Nozzle F Discharge

Fig. 1: Block Diagram of Spraying System.

Thereby, preventing overcharging and protecting
against over voltage. It employs the Pulse Width Modulation
(PWM) technique which gradually stops charging the battery,
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when it exceeds a set high voltage level and gradually re-
enables the charging, when the battery voltage drops back
below the safe level. The main advantage of PWM is that the
power loss in the switching device is very low. The output
from the charge controller is given to the battery by a 3 pin
socket through an electrical network as shown in Fig. 2. This
circuit is designed to control the RPM of the motor by
controlling the amount of resistance between the motor and
the battery while simultaneously providing a charging supply
for the battery

V. COMPONENT OF SOLAR SPREYER

A. Solar Panel:

A solar panel (also solar module, photovoltaic module or
photovoltaic panel) is a packaged, connected assembly of
photovoltaic cells. The solar panel can be used as a
component of a larger photovoltaic system to generate and
supply electricity in commercial and residential applications.
Each panel is rated by its DC output power under standard
test conditions, and typically ranges from 100 to 320 watts.
The efficiency of a panel determines the area of a panel given
the same rated output - an 8% efficient 230 watt panel will
have twice the area of a 16% efficient 230 watt panel.
Because a single solar panel can produce only a limited
amount of power, most installations contain multiple panels.
A photovoltaic system typically includes an array of solar
panels;-an-inverter,-and-sometimes a battery and or solar
tracker and interconnection wiring.

Fig. 2: Solar Panel

B. Pump

For people living in remote areas, solar water pumps are
usually the only solution as there is no access to diesel. If
there is diesel, Solar Water Pumps are the only solution or an
excellent alternative for diesel as the cost of running power
lines or diesel pumping may be too great. A solar powered
water pump differs from a regular water pump only in that it
uses the sun's energy to supply electricity for the pump. The
solar panels absorb the sun's energy and convert it to
electrical energy for the pump to operate. All the pumped
water is stored in a water tank so that there is constant supply
even in bad weather conditions and during night time where
there is insufficient power to generate the solar water pumps.
Solar powered water pumps represent a higher initial
investment, however, over a period of 5 years they represent
a cost benefit due to minimal maintenance costs compared to
AC pumps run with a generator.

Fig. 3: DC Motor

C. DC Motor

A DC motor is any of a class of rotary electrical machines
that converts direct current electrical energy into mechanical
energy. The most common types rely on the forces produced
by magnetic fields. Nearly all types of DC motors have some
internal mechanism, either electromechanical or electronic, to
periodically change the direction of current flow in part of the
motor. DC motors were the first type widely used, since they
could be powered from existing direct-current lighting power
distribution systems. A DC motor's speed can be controlled
over a wide range, using either a variable supply voltage or
by changing the strength of current in its field windings.
Small DC motors are used in tools, toys, and appliances. The
universal motor can operate on direct current but is a
lightweight motor used for portable power tools and
appliances. Larger DC motors are used in propulsion of
electric vehicles, elevator and hoists, or in drives for steel
rolling mills.

D. Battery

An electric battery is a device consisting of one or more
electrochemical cells with external connections provided to
power electrical devices such as flashlights, smart phones,
and electric cars. When a battery is supplying electric power,
its positive terminal is the cathode and its negative terminal
is the anode. The terminal marked negative is the source of
electrons that when connected to an external circuit will flow
and deliver energy to an external device. When a battery is
connected to an external circuit, electrolytes are able to move
as ions within, allowing the chemical reactions to be
completed at the separate terminals and so deliver energy to
the external circuit. It is the movement of those ions within
the battery which allows current to flow out of the battery to
perform work

E. Tank

Storage tanks are containers that hold liquids, compressed
gases or mediums used for the short or long-term storage of
fluids or gases. The term can be used for reservoirs. Storage
tanks are available in many shapes: vertical and horizontal
cylindrical open top and closed top flat bottom, cone bottom,
slope bottom and dish bottom. Large tanks tend to be vertical
cylindrical, or to have rounded corners transition from
vertical side wall to bottom profile, to easier withstand
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hydraulic hydrostatically induced pressure of contained
liquid. Most container tanks for handling liquids during
transportation are designed to handle varying degrees of
pressure.

F. Nozzle

A nozzle is a device designed to control the direction or
characteristics of a fluid flow (especially to increase velocity)
as it exits (or enters) an enclosed chamber or pipe. A nozzle
is often a pipe or tube of varying cross sectional area and it
can be used to direct or modify the flow of a fluid (liquid or
gas). Nozzles are frequently used to control the rate of flow,
speed, direction, mass, shape, and/or the pressure of the
stream that emerges from them. In a nozzle, the velocity of
fluid increases at the expense of its pressure energy.

VI. BASIC BLOCK DIAGRAM
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Fig. 4: basic block diagram solar sprayer

VII. PRINCIPLE OF OPERATION

The basic block diagram of the solar based pesticide sprayer
is as shown in the figure. It consists of solar panel, buck and
boost converter, battery charging Kit, limit switches, dual
battery, DC motor, pesticide tank, spray nozzles, etc. It uses
solar energy to operate. First the solar energy is absorbed by
the solar panel. This solar energy is then converted into
electrical energy by the photovoltaic cell. Here buck and
boost converter is used to supply a required voltage from
solar panel to the battery. Charging of the both batteries are
controlled by the microcontroller. When the batteryl is fully
charged and battery 2 is partially charged or may be empty,
at that time microcontroller switches to battery2 to be fully
charged. Motor uses energy from batteryl to run. When the
batteryl will be fully discharged by the motor,
microcontroller automatically switches to battery 2 to run the
motor. And battery 1 will start charging. This process repeats
continuously as we use the sprayer.

To spray the pesticides a 12v, 2.1amp DC motor is
required. DC motor is driven by the 12v 8AH battery. Motor
consists of one inlet & one outlet. Inlet opening is connected
to pesticide tank and outlet is connected by the sprayer
nozzle. Motor creates the suction & helps to spray the
pesticides to the crops, Pesticide tank is having capacity of 12
liter. Different types of nozzles are used for different kind of
spray for example F nozzle, taper nozzle, sector nozzle.

VIIl. RESULTS AND CONCLUSIONS:

A. Results:

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.

B. Merits:

— The pesticide sprayer operates with minimal pollution.
—  Low power consumption.

— The solar energy stored in the battery bank is 8Ah.

— Low maintenance cost and low operating cost.

C. Advantages:

— Itis multipurpose machine.

— Easy to operate and user friendly.

—  Very less pollution on other models.
— Itis portable

— Unit cost is very cheap one.

— Maintenances cost is low.

— Easy to assemble.

IX. 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 2Acres, while
1litre of petrol can cover 1Acre. Thus, cost of 1litre petrol is
Rs.80 and cost for charging the battery is negligible. So no
operating cost is required in solar based pesticide sprayer.

X. SCOPE FOR FUTURE WORK

The model weighs 21Kgs with full pesticide in tank. The
weight can be reduced by 3 to 4kgs by using plastic molding
for mechanical structure. Further battery energy can be saved
by using PWM scheme for driving pump.
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