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Abstract— India is an agriculture based country. A solar
grass cutter is a machine that uses sliding blades to cut a
lawn at an even length. More sophisticated device are there
in every field. Power consumption becomes essential for
future. Solar grass cutter is a very useful device which is
simple in construction. It is used to maintain and upkeep
lawns in gardens, schools, colleges etc. We have made some
changes in existing machine to make it application easier at
reduced cost. Unskilled operator can easily operate this
machine. Solar grass cutter is used to cut the different
grasses for the different application. One more application
of our project is to spray the fertilizer with the help of
fertilizer sprayer. A fertilizer sprayer (not to be confused
with fertilizer spreader) is a piece of equipment that can
cover field with liquid fertilizer. This doubles the field’s
crop yields. Fertilizer sprayer are small and somewhat cheap
but the fertilizer they use expensive. In agriculture sector,
spraying of fertilizer is an important task to protect the crops
from insects for obtaining high yield. However, farmers
have been mainly using traditional conventional techniques
like hand operated and fuel operated sprayer system for
spraying pesticides. Fuel is expensive and in many places
fuel may not be available. If hand operated spray systems
are used, the labor productivity decreases and the efficiency
will be low. The use of solar energy system is an alternate
solution for these limitations. Hence, a solar powered
agricultural fertilizer sprayer is designed and fabricated. The
system was designed and fabricated by considering
parameters like desired spraying capacity, low weight, low
cost, user-friendly nature, high operating time and for faster
coverage of area. Thus, the solar sprayer was fabricated to
be a value for money product in the agricultural sector.
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I. OBJECTIVE

In future, if electricity is cut-off then the use of our natural
energy sources is very important, means the use of our solar
energy is very important. The main objective of this project
is to reduce the use of electricity.

To develop an ultra-low cost machine that performs
multiple agricultural operations with zero operating cost,
addressing the major problems of the Indian farmers.

The primary aim of the project is to design,
develop and implement a low cost machine that can be
afforded by a poor farmer.

This machine will address the following problems
face by farmer in India.

— Financial constraints

— No access to technology

— Lack of government support
—  Lack of knowledge

Il. INTRODUCTION

A solar grass cutter is machine that uses sliding blades to cut
a lawn at an even length. Even more sophisticated device are
there in every field. Power consumption becomes essential
for future. The solar grass cutter consist of the photovoltaic
cell for the efficiency power from solar panel. The DC to
DC buck bust converter helps to set up the DC voltage from
the photovoltaic panel and stored the DC voltage in a
battery. It is an automated system for the purpose of grass
cutting. A solar panel is a large flat rectangle. The cells,
each of which is about the size of an adult’s palm, are
usually octagonal and colored bluish black. Just like the
cells in a battery, the cells in a solar panel are designed to
generate electricity; but where a battery cells make
electricity from chemicals, a solar panel cells generate
power by capturing sunlight instead. Solar grass cutter have
no moving parts and hence require little maintenance and
work quite satisfactorily without any focusing device. It
does not cause any environmental pollution like the fossil
fuels and nuclear power. Solar cells last a longer time and
have low running cost. 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. So with this background, we are
trying to design and construct a solar powered spray pump
system.[3]
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Fig. 1: Concept Diagram of Pump

I1l. PROBLEM STATEMENT

As we know India is agriculture based country. In future if
population f country is increasing then the energy saving is
very important. For that we design the “solar operated grass
cutter with inbuilt fertilizer”. So farmer did not stop their
agriculture work when electricity is cut-off.

The past technology of grass cutting is manually
operated by the use of hand devices like scissor, this results
into more human effort and more time required for
accomplished the work.
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Due to the engine powered machines increases the
air and noise pollution and also this grass cutter required
maintenance.

Non skilled person are not handle conventional
grass cutter so we can design simple grass cutter so it is
easily handled by any person.

IV. CONSTRUCTION

It consist of chassis, water tank, battery, solar panel, cutter,
nozzle, tube, DC motor, pump.

It consist of chassis has welded with square pipe
mild steel rod. For moving the chassis the four wheels are
fitted at the base side of chassis with the help of square pipe
mild steel rod. A water tank is mounted over the base side of
chassis, the pump is fitted inside the water tank. In the
downward side of chassis the cutter is fitted at bottom and
this cutter is attached to the DC motor. At the front side of
the chassis the nozzle was attached to rod for spraying
fertilizer.

Fig. 2: Actual Project Diagram

V. MODEL MAKING PROCEDURE

Design and fabrication of solar powered grass cutter and
fertilizer sprayer has following steps.
Selection of components

A. Solar Panel

Specification: 12 volt, 3watt

Photovoltaic solar panels absorb sunlight as a
source of energy to generate electricity. A photovoltaic
module is a packaged, connect assembly of typically 6x10
photovoltaic solar cells. Photovoltaic modules constitute the
photovoltaic array of a photovoltaic system that generates
and supplies solar electricity in commercial and residential
applications .A single solar module can produce only a
limited amount of power; most installations contain multiple
modules. A photovoltaic system typically includes an array
of photovoltaic modules, an inverter, a battery packed for
storage, interconnection wiring, and optionally a solar
tracking mechanism.[6]

A

Fig. 3: Solar Panel 7

B. 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
electronics 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 DC
motors were the first type widely used, since they could be
powered from existing direct-current lighting 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.

Fig. 4: DC Motor

C. Pump

Apumpis a device that moves fluids (liquid or gases)
sometimes slurries, by mechanical action. Pumps can be
classified into three major groups according to the method
they use to move the fluid: direct lift, displacement,
and gravity pumps.[3]

Pumps operate by some mechanism (typically
reciprocating and rotary), and consume energy to perform
mechanical work by moving the fluid. Pumps operate via
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many energy sources, including manual operation,
electricity, and engine or wind power, come in many sizes,
from microscopic for use in medical applications to large

industrial pumps.

SPRAYER

WATER TANK PUMP

Fig. 5: Diagram of Pump

D. Battery

A battery converts chemical energy into electrical energy by
a chemical reaction. Usually the chemicals are kept inside
the battery. It is used in a circuit to power other components.
A battery produces direct current (DC) electricity (electricity
that flows in one direction, and does not switch back and
forth).

Using the electricity from an outlet in a building is
cheaper and more efficient, but a battery can provide
electricity in areas that do not have electric power
distribution. It is also useful for things that move, such
as electric - vehicles and mobile. phones. Batteries may
be primary or secondary. The primary is thrown away when
it can no longer provide electricity. The secondary can be
recharged and reused. [2]

Fig. 6: Battery

E. Nozzle

A spray nozzle is a precision device that facilitates
dispersion of liquid into a spray. Nozzles are used for three
purposes: to distribute a liquid over an area, to increase
liquid surface area, and create impact force on a solid
surface. A wide variety of spray nozzle applications use a
number of spray characteristics to describe the spray. Spray
nozzles can be categorized based on the energy input used to
cause atomization, the breakup of the fluid into drops. Spray
nozzles can have one or more outlets; a multiple outlet
nozzle is known as a compound nozzle.

Fig. 7: Nozzle

F. Cutter

A utility knife is a knife used for general or utility purposes.
The utility knife was originally a fixed blade knife with a
cutting edge suitable for general work such as cutting hides
and cordage, scraping hides, butchering animals, cleaning
fish, and other tasks. Craft knives are tools mostly used for
crafts. Today, the term "utility knife" also includes small
folding or retractable-blade knives suited for use in the
general workplace or in the construction industry. The fixed
or folding blade utility knife is popular for both indoor and
outdoor use. One of the most popular types of workplace
utility knife is the retractable or folding utility knife (also
known as a Stanley knife, box cutter, X-Acto knife, or by
various other names).

Fig. 8: Cutter Blade

G. Tank

A water tank is a container for storing water. Water tanks
are used to provide storage of water for use in many
applications, drinking water, irrigation agriculture, fire
suppression, agricultural farming, both for plants and
livestock, chemical manufacturing, food preparation as well
as many other uses. Water tank parameters include the
general design of the tank, and choice of construction
materials, linings. Various materials are used for making a
water tank: plastics (polyethylene, polypropylene),
fiberglass, concrete, and stone, steel (welded or bolted,
carbon, or stainless). Earthen pots also function as water
storages. Water tanks are an efficient way to help
developing countries to store clean water.
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Fig. 9: Tank

H. Chassis

VI. WORKING PRINCIPLE

The working principle of solar grass cutter is it has solar
panels are mounted in a particular arrangement at an in such
a way that it can receive solar radiation with high intensity
easily from the sun. This solar panels convert solar energy
into electrical energy.

VII. WORKING

A solar panels absorb the sun rays and this solar energy
converted into electrical energy and it is stored in a battery
this energy is supplied to the DC motor through the wiring.
This electrical energy converted into mechanical energy, the
DC motor shaft is attached to the cutter and the cutter is
rotate at high speed. In the fertilizer sprayer, the pump is
pumping the fertilizer forcedly through the tube to the
nozzle and the nozzle will sprayed the fertilizer efficiently.

VIII. COMPONENT SPECIFICATION

12) Compact size and portable.
13) Easy to move from one place to another place.
14) For solar panel uses the cost of electricity is reduces

X. APPLICATION

1) For playgrounds (Cricket ground, Football ground etc.)
2) For house gardens.

3) For small farms.

4) For nurseries.

Xl. RESULT

Sr No of Area Previous | Time
Nc; Operation | operator | covered time taken
required | (sqg. ft.) (min) (min)

. 60
1 | Spraying 1 1500 80 Minute
Grass 60
2 cutting ! 130 80 Minute

Sr.No Component Specification
01. Solar panel 12 Volt, 3 watt
02 DC motor for driving 12 Volt, 750 rpm
cutter
03. Pump 12 Volt
04, Battery HP 12013A1h2 Volt, 1.3
05. Water tank capacity 20 lit.

Table 1: Component Specification

IX. ADVANTAGES

1) Easy to handle.

2) Less effort.

3) Less time required to cut the grass.

4) Less human effort required.

5) More efficient.

6) More skilled person are not required for handle the
machine.

7) Simple in design.

8) It should be pollution free.

9) No maintenance required.

10) Use battery to store power for use at night.

11) Safer than another machine.

Table 2: Result
1) If the battery was fully charged the cutter will rotating
at 1-1:30 hour.
2) Itis manually operated.
3) It can be operated by switch board.
4) The nozzle can sprayed the specific area.

XIl. CONCLUSION

In the world today all machined with the aim of reducing or
eliminating greenhouse gas emission which is major cause
of climate change. The grass cutter does not required any
fuel or electric supply for working.
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