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Abstract: Camel is a major draught animal, which is widely used for agriculture and
transportation purpose in arid and semi-arid regions of India. Still the major part of the
animal power 15 To enhance the of draft amimal power a rotary
power fransmission system is suitable method through which number of matching
gadgets can easily be operated. A power transmission system was developed for the
purpose. The system consisted of a set of crown, pinion and spur gears. The mitial
speed of rotation of animals was stepped up in the ratio of 1125. A final dnive shaft
consisting of pulleys, fly wheel and a ratchet was provided to transmit power. The
pover was transmitted from gear box to this final drive shaft through an underground
shaft encased in a pipe for operation of different matching gadgets. The system worked
satisfactorily up to a draught of 125 kef. Different matching machines namely maize
dehusker sheller, groundnut decorticator and air compressor were operated by the power
transmission system and their performance and animal’s fatigue level was evaluated
The draught requirement of the selected machines was well within the draught capacity
of the animals

Key words: Draught animal power, rotary transmission system, load, matching gadgets,
fatigue level, draught
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Throughout the developing countries of
the world, draught animals are still vitally
important part of highly appropriate and
effective system of food production and
transportation. Further, because of the high
capital and operating cost of machines, draught
animals are likely to remain essential power
sources for the developing countries. Draught
animal power is not only based on renewable
energy sources, but is also economically and
socially approp in the ies in
which they are used

besides cultivation operations and transport.
It is estimated that liquid fuel and natural
gas would exhaust by 2050 and coal by 2250
at the present rate of use. These predictions
and their consequences are applicable to India
as well (Sukhatme, 1997). The annual use of
draught animals varies greatly. It ranges from
about 300 to 1500 hours annually. The annual
utilization of draught animal power could be
increased by developing animal powered agro
processing machines. This type of activity may

increase the annual utilization of animals by
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An Overview of the Status of ADPM

* Alternative design of gear box and attachment of
applications.

* Salient features of the work done by:
IIT Delhi
R. S. Singh, Varanasi
CIAE, Bhopal
Kanpur Gaushala Society, Kanpur
U. A. E,, Raichur, and
Others




Rotary Animal Driven Prime Mover for RI Application

Salient Features:
»Rotational motion of animal is utilised.

»>Clutch is used to control the speed.

Specifications:

» Type: Step up Gear Box having Helical Gears
» Input rpm: 2-3 rpm

» Output rpm: 250 rpm @ 1.5 h.p.

» Gear Ratio: 1: 85

» Cost: Rs. 26000

Site Demonstration

Bullock Drawn Generator Developed by Kanpur Goshala
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This product is designed to create localized electricity in villages in most simple & sustainable manner. It
uses abundantly available local & natural Bio resources to create decentralized usable electricity in
‘optimurn quantity for th situation.

This energy can be utilized for

- Home lighting (CFL)

+ Water lifting and pumaing « Empowesing finy Agro processing industries
- Battery charging for TV. Fan. Computer & - Replacing Kerosene usage in vilages
Internet centre - Entertsinment & income generation
T in Telemedicine facilfies + Empowesing Vilages
- Multimedia Education

This technology has potential to trigger a Green Revolution of energy kind. It can catapult
India towards energy self reliance. Up to 20000 MW of decentralized powrer can be craated in
villages through this device alone wihich is almest 23% of the available usable total power in
India 2z on date

After extensive research of more than 18 years, in developing foclproof adaptation
methodolagies & field trials, now various models of "MK Series” Rural generators are being
launched in Indie by Green Energy Solutions, 2 Bangalore {India) based start up venture.

Interssted individuals, socisl entrepreneurs, NGOs & various rural development agencies can
reach us for further details.

impertant

Al i 8 P related to this proguct & technology
shall be updated on website regulary

The Technology (In nut shell):
This innovation is a sustainable,
green & an appropriate technology
product. Draught animals usad for
Sugarcane juice & edible ol
extraction by crushing is 2
traditional  rural  technology
available with mankind since wheel
was invented, for thousands of
years. Approximatsly 100 years
back, after industrial revalutian, it
was left to dis its own natural
jeath, This tachnology has been
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ABSTRACT:

1ol

This paper is focused to study the pk 1 response of deseript. bullocks of Chhattisgarh during
electricity generation by the use of rotary unit. To increase the anmual utilization with good efficiency of
drought animal by using suitable devices for electricity generation and battery charging, chaff cutting,
winnowing and threshing need to be developed and tested accordingly physiological response of bullocks

Stationary type of work (Le. chaff cutting, winnowing and threshing) can be performed by the animal power,
using a suitable rotary gear system Therefore a study, with a rotary unit and physiological response of a pair
of non-descript breed of bullocks was carried out for electricity generation. Physiological responses of
bullocks 1n terms of pulse rate, respiration rate and body temperature were recorded during the work
increasing with advancing of working time. During seven hours of work the animal body temperature,
respiration rate and pulse rate were increased by 44 °C, 51'blows/min and 68 bpm at load condition. Tt has
been found that efficiency of bullocks are decreasing with the passing of time as the bullocks were not
fatigue after 7 hours of work as they scored 19 points against the fatigue level score of 20 points. The power
output developed by bullocks during electricity generation and battery charging was found to be 0.264 KW.

KEY WORDS: Bullocks, Rotary power, Physiological sesponse, Draft. work load.

INTRODUCTION:

India has a large population of draught animals and bullocks which are main draft animals in the country
followed by he-buffaloes. Generally draft animals are used for tillage, seeding, intercultural and
transportation. With increased availability of other source of power like electricity. I.C. engine etc. utilized




http://www.indianjournals.com/ijor.aspx?target=ijor:ain&volume=3&issue=1&article=001

sl

=
lmilanl UL Users online; 2535 8 il [if]
Home Aboutus MyProfile Registration Products Aicle Submission Usage Statistica Price List2018 ContactUs Tutorial Login/Register
o AGRENTERNATIONAL
L Year: 2016, Volume - 3, Issue : 1
jourgitone I x
iy First page : (1) Last pace - (8)
Cumentissve M| Orjing 1SN : 2454-8634,
|Aechive / tssues [l
froc . R . TR "
= Status of draught animal power availability in selected villages of east and south districts in Sikkim, India
Ressiion M | Tivari RK?, Yadav SN, Chaudhuri
EdiorialGoard :
| %GR o0 UAE. College of Agricullural Enginesting and Post Harvesi Technology. Ranipool, 737135, Sikkim. India
Guidelines B | 'Depariment of Farm Power and Machinery. College of Agricuitural Engineering and Post Harvest Technology. Ranipool. 737135, Sikém, India
- .- *AICRPon UAE. Central Institute of itural Ex ing. Bhopal, 462038, Madhya Pradesh. Indi
e ‘on Central Institute of Agricultural Engineering, Bhopal 3 ya Fradesh. India
Herts M | “Email for i
Article Oniine published on 3 Apd, 2017.
Submission
Absiract
The agriculture in Sikkim is mixed type and at the subsistence level. Animal hustandry is an integral part of household economy in Sikkim. Mest of the field operations are done manually and by use of animals. The present use of draught animals is.
imited only fo culivation operations (100-120 hours/year) in Sikiom. Increased utilization (300-500 hoursiyear) may be taken up by rotary mode applications for postharvest operations and electricity generation at village level and pack lead transport in
hilly terrain to make the work animals energy efficient and cost-effective. Bullocks are the major source of farm power (total number 57213, fivesiock census: 2007) mostly used for cultivatien operations in valleys and temaces. Village survey information
included peputation of draught animals, traditonalimproved squipment, major crops and rofations, total area, migated ares, cultivable ares, oparational land holdings, laciro-machanical power Sources, eleciicty status and labour avaiiable. In the
farmers survey, ten framers or actually availabie were surveyed in each vilage for bullocks braed, annual uss, price, body dmantions, type of faad and schedula animal shed, labaur engager, €rops grown and €rop rotations, custom hiring squipment
used and rate for hiring required. Present coverage was 2.2 harbullock pair in South and east Sikiim. Fifty per cent farmers preferred custom hiring of bullocks for field preparation. The command area per ha By use of raditiona) equipment was 1 ha (50
=70 temraces). The expected command area by use of improved equipment was 1.5 ha (80-100 terrace). Farmers willingly prefemed to opt improved equipment subject to the availability of equipment and skill. Maximum farmers depended on animal
power for cultivation.
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Draught, rotary mode, breed, custom hiring, 2nimal power.
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Abstract—in this paper authors fabricate and experimentaily
studied a mechanical devics with horizontal Guiput which comvert
high-torque [ow speed into low-torque high speed io covert muscle
erHargy into electrical energy. Thar device named as speed increaser.
It has unique features of using animal power as prime mover for
electric generator. Muscle energy in form of high-torque low-speed
can be comverted into low-torque higi-speed through speed increaser
to energize the electric generator. The electrictyy generated is stored
in the batieries of different capacity and used when required This
equipment is emission free, low cost and has fong life. Alio this

less mainenance and any person can run either

aquipment neeck
shilled or wnshilled

Keywords: Muscle energy, speed increaser, electric generation, de
bantery.

1. INTRODUCTION

Over 1.5 billion people rely on kerosene for light Lack of
suitable home lighting is directly linked to illiteracy, poverty
and healih problems. The current widespread buming of
kerosene also results in environmental poltution. It is very
difficult and very costly to available grid power everywhere
specially at remote isolated communities in developing
countries. Although from beginning of mankind animals have
been using for domestic works at rural and remote areas, but

the form of a high-torque low-speed to low-torque high-speed
in three stages; in fourth stage there is bevel gear set which
convert vertical motion into horizontal motion; a belt and
pulley system which is connected to the output shaft of the
speed increaser for transmitting mechanical energy in form of
low -torque high- speed received from the speed increaser to
generator: generator to convert mechanical energy into
electrical energy; and a storage system. The prime mover is
preferably at least one draught animal

2. FABFRICATION DETAILS

() Muscle Power: The authors” main object is 1o use the
muscle power for generating electricity for domestic and
agriculture use. The weights of bullocks are 466 kg and 488
ke. The mechanical link is fitted with & device pulled by pair
of bullocks called bellan which is made of wood and has the
weight of 105 kg.

(D) Gears: Speed increaser is a three set of spur gears housed
in 2 frame of mild steel angles haviag 690 mm » 690 mm at
the top and 780 mm = 780 mm at botiom. It is having 3
numbers of stages with gear ratio of 1:3.78. Input shaft of the
speed increaser having 50 mm diameter and 600 mm length of
mild steel material is in vestical position whereas output shaft

http://www.nexusacademicpublishers.com/uploads/files/Nexus 174.pdf
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genetic improvement

Even though mechanization in agriculture cansed 2 declining trend in the population of draught
amimals, they contimed to be the major renewsble and sustainable power source for Indisn
agrieulzire. Various resessches have been carmed out in cifferent fields for the improvement of
work efficiency num;,m snimals.

and their

‘breeding as well 5= molecular genetic tols, and studies on physiclogieal,
ey Words: Demught soimal,  hematelogioal snd biochamical parsmeters, Improvemeats

were slso made in the design of

‘hiorse power, genetic equipments for the effective utilization of dreught animsl power in production and processing of
improvement physiclogicl,  various sgrculture products as well ss for tansportation. In addition to thess, various
lsematological bicchemicsl  instruments slzo has besn devised for the proper measurement of dravght pover, The importazt

constraints in dreught smimsl research include lack of @ systemstic and proper breeding

proguame or ingrovement of dmugh( breeds, intense crossbresding for high milk production,
# .

sressing Future dosught ammal sesech shold

such or imp
All copyrights reserved to Xexuse scademic prblishers
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and future thrust ress, Adv Anim, Vet Scl 1 (6): 178 = 182,

INTRODUCTION
Livestack have been used in agriculture for thousands of years
supplying enexzy for crop production in terms of draught
power snd orgamic mamure. Eut due to mechanization
agriculture, the role of animsls in crop production became lesz
relevant. But in  country like Indin where 78% of farmers have
Iess than 2 ha of avea for cultivation, the question whther the
use of tractors and tillers are econ e forward the
I
pawer is inevitable in some conditions Like slus}w s water
lozzed, hilly and narrow terraced fields, where tractors and
tillers are not suitable. Animal drawn vehicle are suitable for
rural aress under certain circumstances viz, uneven terrain,
swall loads for small distances wheve travel time is not
important (Ramaswamy, 1935). In-spite of high urge for
‘meckanization among farmers, the energy for ploughing two=
thirds of the cultivated ares and two~thirds of Tural transport

pack anirvals, handling, drazzing and stacking cmber logs in
forests and hauling cledges in mmow-covered regions
(Ramssswamy, 1994).

Draught animsl power is ene of the 14 renewable sources
of energy listed by United Nations Conference on New and
Renewable sources of energy held in Nairobi in 1981, as it can be
Teplaced by breeding and rearing in the required mumber, It is
sustsinsble too, because the amimals derive their snergy for
work from feed and fodder made available from asricultuzal

associated with emission of greenhouse gases like carbon
dioxide and other trace gazes due to bumning of fozsil fuels. So
on environmental view peint, working arimals saves natural
Tesources, fossil fuels and prevents emission of greenhouse gases
(Dikshit and Birthal, 2010).

The aim of this review s to pravide an averview of the past
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charge the batteries for home lighting, cooking food and miner irrigation at rural areas where
grid power is not available and population rely on kerosene, wood and diesel pump-set for
light, cooking food and irrigtion. Although animals have been using for domestic works since
beginning of mankind, but the eleciricity generation by animal power is a novel technology.
This invention provides animal powered mechanical device to charge the batteries. It has
unique features of using animal power as prime mover for electric generator. Animal energy
in the form of high-torque low-speed can be converted into low-torque high-speed through
speed increaser to energize the electric generator. The electricity generated is stored in the
batteries of different capacity and used for lighting, coocking and minor irigation. This
equipment is emission free, low cost and has long life. Also this equipment needs less
maintenance and any person can run either skilled or unskilled.
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