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Abstract

The cost of fuel and the effect of emission of gases from the burnt fuel into the atmosphere, this necessitated the use of the
abundant solar energy from the sun as a source of power to drive a agri-cutter. A solar powered agri-cutter was designed and
developed, based on the general principle of mowing. The designed solar powered agri-cutter comprises of direct current (D.C)
motor, a rechargeable battery, solar panel, a stainless steel blade and control switch. Mowing is achieved by the D.C motor
which provides the required torque needed to drive the stainless steel blade which is directly coupled to the shaft of the D.C
motor. The solar powered agri-cutter is operated by the switch on the board which closes the circuit and allows the flow of
current to the motor which in turn drive the blade used for mowing. The battery recharges through the solar charging controller.
Performance evaluation of the developed machine was carried out with different types of grasses. The machine was found to
have an efficiency of 93% and a field capacity of 1.11 x 10 -4 ha/hr. No significant difference was observed with the height of
grasses at 5% confidence level.
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I. INTRODUCTION

Solar powered agri-cutter can be described as the application of solar energy to power an electric motor which in turn rotates a
blade which does the cutting of a field. Different designs have been made; each to suit a particular need or convenience. Making
the process of cutting crop easier over the years, many individuals have added modification to the original design speed,
efficiency and power of a cutting machine. The solar powered law agri-cutter is an improvement on cordless electric agri-cutter.
The sun provides sustainable amount of the energy used for various purposes on earth for atmospheric system. Every minute the

sun radiates about 5.68><1026 calories of energy and the earth intercepts only 2.55><1018 calories. This represents only 2000
millionth of the total solar energy sent into the space. The total solar energy is estimated to be 30,000 times greater than the total
annual energy of the world. The solar powered agri-cutter is based on the same principle that other early inventions of agri-cutter
works on. It uses the photovoltaic panel to generate the energy needed to power the mower. It is assumed that a agri-cutter using
solar as the energy source will address a number of issues that the standard internal combustion engine and electric motors agri-
cutter do not. A agri-cutter with solar energy will be easier to use, it eliminates down time by frequent trips to the gas station for
fill-ups and danger associated with gasoline spillage. The dangerous emissions generated by the gasoline spillage and that of the
internal combustion engine into the atmosphere are eliminated. The solar powered agri-cutter will help to reduce air pollution as
well as noise pollution produced by other types of agri-cutter. In addition, it will help to reduce the running cost of using and
maintaining a agri-cutter.

Electric cutters typically cut an 18-20 inches swath. Tractor drawn (semi-mounted or mounted type) mowers are operated by
power take-off shaft. A shaft is connected with power take-off shaft which drives a pulley on the crank shaft of the machine and
the reciprocating maotion is transmitted to the cutter bar. Solar energy is a time dependent and intermittent energy source. There is
need for the storage of energy for later use when there is no further supply of the sun energy. An optimally designed solar
electric system will collect and convert when the isolation is available during the day. Photovoltaic is the direct conversion of
light into electricity at atomic level. When free electrons are captured, an electric current is produced and can be used as
electricity. The solar photovoltaic cells are essentially semi-conductors, which have electrical transmission properties like metal
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or salt water and insulators like rubber. Panels are constructed with sheets of doped silicon, primary element in beach sand with
impurities added like phosphorus that allows electrons to flow. When the protons from the solar energy hit a photovoltaic cell, a
flow of electrons starts which can be drawn off by a pair of wires, thereby creating direct current.

Solar photovoltaic cells are essentially semi-conductors, which have electrical transmission properties like metal or salt water
and insulators like rubber. Panels are constructed with sheets of doped silicon, primary element in beach sand with impurities
added like phosphorus that allows electrons to flow. When the protons from the solar energy hit a photovoltaic cell, a flow of
electrons starts which can be drawn off by a pair of wires, thereby creating direct current. A number of solar cells electrically
connected to each other and mounted in a support structure or frame is called a photovoltaic module.

Il. LITERATURE REVIEW

“Chiu-Fan Hsieh” in his paper titled “The effect on dynamics of using a new transmission design for eccentric speed reducers”
has stated new transmission design for eccentric speed reducers that differs from that used with a traditional cycloid speed
reducer. This paper proposes a new transmission design for eccentric speed reducers that differs from that used with a traditional
cycloid speed reducer.

“R. Joshua, V. Vasu and P. Vincent” in his paper titled “Solar Sprayer - An Agriculture Implement” has stated that, Energy -
demand is one the major thread for our country and finding solutions, to meet the “Energy - demand” is the great challenge.

“Ketchpel, ,,Jr. et al.” in his patent has stated that, A shear for grass and the like includes a tooth plate on which is pivotally
mounted a plurality of shearing members, each including a narrow and resiliently deformable blade element.

“Hemant Ingale, N.N.Kasat” in his paper titled “Automated Solar Based Agriculture Pumping” he stated that, Solar power is
absolutely perfect for use with irrigation systems for gardens, allotments, greenhouses, and polytonal. When the sun is shining
you need more water and so the solar power is there for the pump. By adding a suitable deep-cycle leisure/marine battery, power
can be made available 24 hours per day enabling watering in the evening - the best time to water plants in the summer so that the
water has a chance to soak into the ground.

I1l. METHODOLOGY

Coming to the working of solar powered agri-cutter, it has panels mounted in a particular arrangement at an angle of 45 degrees
in such a way that it can receive solar radiations with high intensity easily from the sun. This solar panels convert solar energy
into electrical energy as studied earlier. Now this electrical energy is stored in batteries by using solar chargers. The main
function of solar charger is to increase the current from the panels while batteries are charging, it also disconnects the solar
panels from the batteries when they are fully charged and also connects the panel when the charging in the battery is low. The
motor is connected to the batteries through connecting wires. Between these two mechanical circuits breaker switch is provided.
It starts and stops working of motor. From this motor, the power transmits to the mechanism and this makes the blade to slide on
the fixed blades and this makes to cut the crop.
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Fig. Block dig. of Solar Operated Agricutter

Fig. 1: Block dif. Of solar operated agricutter

IV. SOLAR PANEL

Solar panel refers to a panel designed to absorb the sun's rays as a source of energy for generating electricity or heating.
A photovoltaic (in short PV) module is a packaged; connect assembly of typically 6x10 solar cells. Solar Photovoltaic panels
constitute the solar array of a photovoltaic system that generates and supplies electricity in commercial and residential
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applications. Each module is rated by its DC output power under standard test conditions, and typically ranges from 100 to 365
watts. The efficiency of a module determines the area of a module given the same rated output — an 8% efficient 230 watt
module will have twice the area of a 16% efficient 230 watt module. There are a few commercially available solar panels
available that exceed 22% efficiency and reportedly also exceeding 24%. A single solar module can produce only a limited
amount of power; most installations contain multiple modules. A photovoltaic system typically includes a panel or an array of
solar modules, a solar inverter, and sometimes a battery and/or solar tracker and interconnection wiring. The price of solar
power, together with batteries for storage, has continued to fall so that in many countries it is cheaper than ordinary fossil
fuel electricity from the grid.

Fig. 2: Solar Panel

V. THEORY AND CONSTRUCTION

Solar modules use light energy (photons) from the sun to generate electricity through the photovoltaic effect. The majority of
modules use wafer-based crystalline silicon cells or thin-film cells based on cadmium telluride or silicon. The structural (load
carrying) member of a module can either be the top layer or the back layer. Cells must also be protected from mechanical
damage and moisture. Most solar modules are rigid, but semi-flexible ones are available, based on thin-film cells. Electrical
connections are made in series to achieve a desired output voltage and/or in parallel to provide a desired current capability. The
conducting wires that take the current off the modules may contain silver, copper or other non-magnetic conductive [transition
metals]. The cells must be connected electrically to one another and to the rest of the system. Externally, popular terrestrial usage
photovoltaic modules use MC3 (older) or MC4 connectors to facilitate easy weatherproof connections to the rest of the system.
Bypass diodes may be incorporated or used externally, in case of partial module shading, to maximize the output of module
sections still illuminated. Some recent solar module designs include concentrators in which light is focused by lenses or mirrors
onto an array of smaller cells. This enables the use of cells with a high cost per unit area (such as gallium arsenide) in a cost-
effective way.
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Fig. 3: Solar cell to a PV system
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V1. OPERATING PRINCIPLE OF DC MOTOR

A DC motor is any of a class of electrical machines that converts direct current electrical power into mechanical power. 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. Most
types produce rotary motion; a linear motor directly produces force and motion in a straight line. 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. The advent of power electronics has made replacement of DC motors
with AC motors possible in many applications.

Now go into the details of the operating principle of DC motor it’s important that we have a clear understanding of Fleming’s
left hand rule to determine the direction of force acting on the armature conductors of DC motor.

Left Hand Rule

Current Direction —

f Force
\ o

Direction
of Current

Fleming’s left hand rule says that if we extend the index finger, middle finger and thumb of our left hand in such a way that
the current carrying conductor is placed in a magnetic field (represented by the index finger) is perpendicular to the direction of
current (represented by the middle finger), then the conductor experiences a force in the direction (represented by the thumb)
mutually perpendicular to both the direction of field and the current in the conductor. For clear understanding the principle of DC
motor we have to determine the magnitude of the force, by considering the diagram below. We know that when an infinitely
small charge dq is made to flow at a velocity ‘v’ under the influence of an electric field E, and a magnetic field B, then the
Lorentz Force dF experienced by the charge is given by:-

dF = dg(E + vB)
For the operation of DC motor, considering E =0

dF =dg x vx B
i.e. it’s the cross product of dq v and magnetic field B.
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o dL o dL
dF = ag— X B V =
it dt

Where dL is the length of the conductor carryin? charge q.
L
dF = dq{— x B
dt

1
or, dF = IdL x B {Smrr. current I = %}
elt

or, F=ILx BE=1LEsint

or, F=BILsind

VII.ENERGY USED IN AGRICULTURE

As energy prices and volatility have increased in the past decade, incentives for energy efficiency and on-site renewable energy
have emerged. Solar energy is emerging as a alternative energy source that ensures predictability, independence and even cost
effectiveness for a number of agricultural applications. Potential is even higher for crop farming in India were in majority of
agriculture work is done using farm labour using hand tools. Mechanization of farming activity will lead to reduced labour cost
which has become extremely important in present age where shortage of farm labour due industrialization and inflation.

VIIl. PROBLEM STATEMENT

Indian agriculture has lot of dependency on farm labour for variety of operations to be performed in agriculture farm right from
land preparation for cultivation to harvesting of the agriculture produce. Fruits, vegetables,flowers etc, that are grown in the farm
need to be harvested. Meaning that they have to cut from the plant using suitable methods so that they can be packed and then
transported to the market. The cutting of vegetables like Brinjal (eggplant), lady finger, Capsicum, pumpkin, bottle gourds, bitter
gourds,ridge gourds, cucumber, pumpkin, green peas, French beans, tomatoes, etc is normally done by use of plucking by fingers
or using hand tools like snipes and shears as shown below.

Similar is the case with fruits like apple, plums, cherries, guava, pear, custard apple, jackfruit, water melon, litchis etc. Flowers
grown in open field like roses, marigold, sunflower, tube rose, gladiolus, aster, etc which are marketed in bulk quantity are also
cut by hand.

If observed keenly this activity of cutting the produce from the plant takes considerable amount of labour hours, it is tiresome
and monotonous. Presently there are no mechanical means of carrying out this activity. Thus taking into account the fact that all
this activity is done in open field where abundant sunlight is available to tap solar energy the project concept proposes to design
and develop a portable, light weight multi-purpose agriculture cutter and shear to carry the above mentioned activity using solar
powered 12 Volt DC motor.

IX. CONCLUSION

Today in the world fuel prices rises day by and the pollution may also. To control this pollution and to save the petroleum
product and bio product this project is design and developed. This system requires heavy initial investment but it gives the
energy output for life time with low maintenance etc. .
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