
150  Indian Research Journal of  Extension Education Special Issue (Volume I), January, 2012

Generation of Electricity by Utilization of Power of
Draught Animal

Paras1, V.K. Singh2 and Arun Chaudhary3

1. Asstt.Prof. Department of Electronics & Communicaton  Engineering, 2. Asstt.Prof., Department of Mechanical
Engineering, 3. Asstt.Prof.,  Department of Production Engineering

College of Technology, G.B. Pant University of Agriculture & Tech., Pantnagar
Email: paras.ec.pant@gmail.com

ABSTRACT

A new method is proposed for electric generation with negligible running cost. In this method a compressors is used
to store mechanical energy in the form of compressed air by using rotary animal power. This compress air is further
used to produce rotary motion for electric generation when and as desired. This method has negligible running cost
because in case of traditional methods, mechanical energy is stored in the form of electric energy in the battery. The life
of a battery is 3-4 years and cost of battery varies from Rs. 12000-15000. So the running cost of traditional method is
minimum i.e. Rs. 4000-5000 per year. This is the major cause of un-utilization of animal draught for generation of
electricity. By using new method of electric generation by draught animal, above problem can be solved.
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There is an increasing interest and urgency to
develop and exploit any possible source of renewable
energy which may be applied to the benefit of
communities, particularly in remote areas where grid
electricity is not available. Systems which generate such
electrical energy are particularly attractive, because of
the flexibility of application, cleanliness and storage
capability of generated electricity.

The use of animals for draught purpose is probably
the most important application of livestock to farming in
developing countries. Traditionally, draught animal’s
power has been the main source of farm power. With
increased mechanization and growth in power operated
machinery, there has been a decrease in the population
of draught animal but still animal power plays a vital
role to perform various agricultural operations. India
possesses finest draught breeds of cattle in the world.
There are about 24 cattle breeds along with a large
number of non-descript breeds. The draught animals
are used for the cultivation of crops, rural and urban
transport for short distances and for pack load transport.
The draught animals, besides being a source of cultivation
of crops can also be used for electricity generation to
enhance the fully utilization of draught animal in off
season.

Draught animals power (DAP) play a dominant
role in our rural economy. Although an increasing
mechanization is replacing the animal power in the
villages, reducing the total DAP, yet India has to depend
on animal energy for many years to come from
agricultural operations transport of farm product. The
draught animal power has not been found adequate and,
thus this is being supplemented by mechanical power,
especially for tillage, irrigation and threshing [1]. Ninety
percentage of land holdings are distributed in marginal
to semi-medium farm holdings. It covers about 50 per
cent of total cultivable land. This asset has been
cultivated using farm animals like bullocks, buffaloes
and camels, where tractors and tillers are uneconomic,
besides being too expensive for small farmers.
Fragmentation of land is also continuing. In such situation
DAP is important. The cropping season generally lasts
for only about 30 days during Kharif and 30 days during
Rabi or a total 60 days (6 hr each day) in a year for
cultivation. Lot of time the draught animals are in
unutilized conditions. During such period, animal power
has been used through the ages by mankind for transport,
to pump water, mill grain etc. Even in modern times,
rural communities in many parts of the world still make
use of draught animals for these and similar duties. If
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the animals are well cared for, they can maintain a high
level of work output. The power and energy potential
of draught animals like the donkey, ox, mule, horse, bull
and cow, have been scientifically investigated, and it is
possible to design an electricity generating system which
is well effective. Using a draught animal as the prime
mover has the great advantage over photovoltaic, wind
and hydro systems that power generation depends on
the availability of a suitable animal, rather than the
prevailing climatologically parameters. If enough
draught animals are available, operation of a generating
unit is possible for extended hours per day. In contrast
to photovoltaic and wind systems, where enough battery
storage capacity is required to provide for long periods
of low isolation or wind, the animal powered generator
does not need such excess storage capacity, hence a
smaller storage battery may be used.

This paper describes an electricity generating
system, which provides a method to convert animal
draught power to DC electrical power, suitable for
battery charging.

ELECTRICITY GENERATING SYSTEM
The prime mover will be an animal, which could

be a bull, ox, cow, horse, donkey or mule. According to
LA Kristoferson & V Bokalders (1991) these draught
animals are capable of working between 3-6 hours per
day. Table 1 shows the respective work speeds, and
power outputs achievable from the different animals.

The optimal rate has been achieved at drawing
speed between 0.6-1.0 m/sec., while the corresponding
forces lie between 30 kg and 90 kg. The power output
lies between 0.25 kW and 0.56 kW, depending on the
animal.

Van niekerk, H.R.;   Hancke, G.P.  (1999)
proposed a prototype of the “power mill” with a 4 m
beam, which results in an input torque of 4x (draught
force) on the primary axle. Figure 1 shows a schematic
drawing of the generating system. A simple but effective
two- stage chain and sprocket drive system, intended
to multiply the rotational speed of the draught animal by
a ratio of 75, has been designed and fabricated by a
mechanical engineering consultant and workshop. The

Table 1: Work speeds, and power outputs achievable from the different animals

    Animal Animal Weight Approximate Draught Average work speed Power generated
(kg)  (kg) (m/sec.) (KW)

Bull 500-900 60-90 0.60-0.75 0.56
Cow 400-600 50-60 0.70 0.35
Horse 400-700 68-80 0.80-0.90 0.55
Donkey 200-300 30-40 0.70 0.25
Mule 350-500 50-60 0.90-1.00 0.52

Figure 1: Animal draught power mill



152  Indian Research Journal of  Extension Education Special Issue (Volume I), January, 2012

first stage of the drive system comprises of a 2 m
diameter steel wheel, on the outside of which a length
of motor cycle chain is attached. An intermediate axle
is driven by the chain via a sprocket. The generator is
then finally driven by a second chain drive through a
further speed step-up sprocket pair, with a ratio of
approximately 2.

The permanent magnet generator operates at a
rotational speed 75 times -higher than the rotational speed
of the animal on its circular path. Assuming, this speed
is relatively low in electrical machine terms, and
consequently the generator is relatively large in relation
to its power output. It would be possible to use a smaller
and cheaper generator if the speed steps up ratio is
increased, thereby enabling a higher generator speed.
The generator, being a low speed machine, has a
relatively heavy rotor. Its moment of inertia is therefore
significant. As this moment of inertia is transformed to
a much higher value at the driving end through the 75: 1
gear ratio, provision has been made to protect the chains
and sprocket wheels against shock loads, which might
arise from a jerk on the drawing beam. The required
shock load protection is provided by a friction clutch
which has been incorporated on the drive to the
intermediate shaft. The reaction torque, due to the force

exerted by the draught animal, is balanced by three
beams which are anchored to the ground. The
permanent magnet generator is attached to output shaft
for electricity generation this electric energy is stored
in the battery.

According to the characteristics of permanent
magnet generators (PGM) given in figure 2 for the
generation of electrical energy, the voltage generated
by the PGM is proportional to its rotational speed. As
long as the rectified output voltage of the generator,
which increases linearly with speed, is lower than the
battery voltage, no current will flow to the battery, and
no battery charging is, therefore possible. At a specific
speed, which should correspond to an animal speed of
a value less than the animal’s optimum operating speed,
the generated voltage will equal the battery speed. At
all speeds higher than this value, current will flow into
the battery. When this operating condition is reached, a
relatively small increase in speed will result in a
significant increase in the current, and hence in the force
required to draw the beam (HR van Niekerk,1996).
Optimal speed matching is achieved when the animal
operates at its best working speed and power output.
To overcome above problem, a new method is proposed
with minor modification. According to the new proposed
method, all the power generated by draught animal is
stored in a form of compressed air by attaching the air
compressor in place of permanent magnet generators
as in previous method. This compressed air is used to
run the air engine to produced constant rotary motion,
when the torque is required. This rotary torque can be
used directly as and when required to run the chaff
cutting, water lifting etc. to reduce the energy conversion
losses. The line diagram of new proposed device is
shown in figure 3. Also the speed control processes
can be applied to generate variable amount of power
due to availability of compressed air chamber.
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   Figure 3: Schematic diagram of Animal draught new power mill

Figure 2: Characteristics of permanent magnet
generators
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CONCLUSION
A prototype animal powered electricity generator,

the “designed power mill”, has been modified and
schematic is given. The limits of power output were not
explored in the preliminary tests, but it is expected that
the proposed machine is capable of an appreciably higher
power output. One typical trade-off is to increase the
mechanical speed ratio, thereby enabling the generator
to operate at a higher speed, allowing a smaller and
lower cost generator to be used, compared to the present

design. This new proposed power mill have negligible
running cost because in case of traditional methods
mechanical energy is stored in the form of electric
energy in the battery where the life of battery is 3-4
year and cost of battery varies in Rs. 12000-15000. So
the running cost of traditional method is minimum 4-5
thousand per year that is the major cause to unused of
animal draught in this time for generation of electricity.
By using new power mill of electric generation by
draught animal, above problem can be solved with lesser
cost of generation.

REFERENCES

Singh, G. 1994., Weight matrix of Indian cattle and their draught power. Indian Journal of Agricultural Engineering, 4 (3- 4):100-
106.

LA Kristoferson & V Bokalders 1991., Renewable Enerw Technolopies. Intermediate Technology Publications, London, pp ll9-
132.

Van niekerk, H.R.;   Hancke, G.P. 1999., An animal powered electricity generator for standalone applications  939 - 942 vol.2
IEEE AFRICON-5th AFRICON CONFERENCE IN AFRICA.

HR van Niekerk. 1996., Permanent Magnet Alternators for Stand Alone Electricity Generation” Afiicon ‘96, , University of
Stellenbosch.

    


