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ABSTRACT

Achieving “Sustainable Development” is a formidablellenge in the present world. It concerns ted¢bgies that
can help manage growth while considering econostcijal, and environmental sustenance of the sacidtgre is
an urgent need to solve the present problems fagetie society without creating any long term nigaimpact,
which could become a critical issue to resolvetfar future generations. Energy need is an imporitagitedient in

the modern economy, and must be evaluated in thieextoof the other aspects of development. In factlern

energy services must be evolved and deployed iraspects of the development process — e.g., erardy
communications, energy and industry, energy andethéronment, energy and agriculture, energy andcation,

and energy and public health and safety. Biomassbeaused to provide sustainable supply of theiredienergy
through biogas, vegetable oil, biodiesel, produgas, and by directly burning the biomass.
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INTRODUCTION

Worldwide energy consumption and demand are growimgince past 50 years [1]. Renewable energy ressu
and significant opportunities for energy efficieneyist over wide geographical areas, in contragith@r energy
sources, which are concentrated in a limited nundfecountries. Rapid deployment of renewable eneagg
energy efficiency, and technological diversificatiof energy sources, would result in significanergly security
and economic benefits. [2] It would also reduceirmmmental pollution such as air pollution causgddlrning of
fossil fuels and improve public health, reduce pame mortality due to pollution and save assodi&iealth costs
that amount to several 100 billion dollars annualtyy in the United States.[3]

Biomass can be converted to other usable formsi@fgy like methane gas or transportation fuels éitteanol and
biodiesel. Rotting garbage, and agricultural anth&wn waste, all release methane gas — also cahedillajas or
biogas.

Sustainable development is an approach to developriteat takes the finite resources of the Eartho int
consideration. This can mean a lot of differenngisi to different people, but it most commonly refer the use of
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renewable energy resources and sustainable agrieudr forestry practices. It also entails the aksustainable
mineral use along with many other things. The ide@ create a system that is "sustainable”, mgaoire that can
keep going indefinitely into the future. Sustairetkvelopment doesn't always refer to environmesutstiainability
or other green topics. Sustainable developmentrasds to take economic and social sustainahiltty account in
order to fit within the parameters of sustainabdeedlopment. Today's issues arise from the spreatbsdrts, the
loss of forests, the erosion of soils, the growthhoman populations and industrialized animal haoslpg the
destruction of ecological balances, and the accatioul of wastes. As a result, the politics needethéet present
and future challenges require a new vision and diglomacy, new leadership and new policies. In aldvthat is
daily more complex and economically interdependémé, economic and security interests of the Devetpp
Countries must be understood in a broader, glolomitext. Necessary goals are to achieve economic and
environmental benefits through sustainable projdots resource recovery and utilization, and progsafor
Developing Countries. The use of anaerobic digestivan integrated resource recovery system in Dpusy
Countries is important to solve both ecological awdnomic problems. Most countries became awart@agfas
technology by the middle of the Twentieth Centudowever, real interest in biogas was aroused fr@w31
onwards, with the onset of the energy crisis, widcbw general attention to the depletion of fofsdl, energy
resources and the need to develop renewable soofaergy, such as biogas. The importance of kiggaan
efficient, non-polluting energy source is now weltognized

2. SUSTAINABLE DEVELOPMENT

Sustainable development is development that meetsi¢eds of the present without compromising thigyabf
future generations to meet their own needs. Itaiastwithin it two key concepts: the concept ofdwen particular
the essential needs of the world's poor, to whiebrrding priority should be given; And second; tidgea of
limitations imposed by the state of technology andial organization of the environment's abilitymieet present
and future needs." All definitions of sustainabvelopment require that we see the world as amysta system
that connects space; and a system that conne@s[#n

Sustainable development is the organizing prindiglesustaining finite resources necessary to pi®¥or the needs
of future generations of life on the planet. laiprocess that envisions a desirable future stateudman societies in
which living conditions and resource-use contimueneet human needs without undermining the "intggstability
and beauty" of natural biotic systems. [5]

Sustainable energy is the sustainable provisicenefgy that is clean and lasts for a long periotinoé. Unlike the
fossil fuel that most of the countries are usimgewable energy only produces little or even néupioh. [6]

3. BIOGAS

Biogas originates from bacteria during the proaddsio-degradation of organic materials under aolaier(without

air) conditions. The natural generation of biogasan important part of the biogeochemical carbonlecy
Methanogens (methane-producing bacteria) are stdifk in the chain of micro-organisms that degramtganic

materials and return the decomposed products teritieonment. It is in this step of the biogeothakearbon cycle
that biogas, a source of renewable energy, is geatkrit can be employed for generating electriaitg also as
automotive fuel. Biogas can be used as a subsfaummpressed natural gas (CNG) [7].

The calorific power of biogas is about 6 kWh/m3histcorresponds to about half a liter of diesel dlhe net
calorific value depends on the efficiency of thertais or appliances. Methane is the most valuaireponent if
the biogas is to be used as a fuel.

Table 1. Chemical composition of input materials and digested durry out-put of the methanogenic fermentation system at a
slaughter house (Aver age of 12-15 analyses; analysiswas carried out regularly, once every 2 weeks). [8]

Input material | Digested slurry
PH 6.32 + 0.38 7.40 +0.21
Solids (%) 15.44 + 2.04 11.28 + 1.51
Ash (%) 1.96 + 0.53 1.79 + 0.27
Ammonia (g/l) 0.62 +0.18 0.87 +0.26
Nitrogen (g/l) 2.70 + 0.35 1.95 + 0.27
Phosphorus (g/l) | 3.26 + 0.55 2.43 +0.27
Volatile acids (g/l)| 6.73 + 1.53 3.44 +1.83
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Biogas production and use is an integrated preaed<ontributes to several sectors can be seéqlin[9]
* Energy

» Environment

 Agriculture

» Society

: Energy

’ Agriculture

Environment

Figure 1.biogas production factors

Energy is an essential ingredient of socio-envirental development and economic growth Biogas catriboite
in environmental sustainability. [10] It can plaita¥ role for reduction of greenhouse gas emissamg forest
conservation. It helps improve in health and s#oitathrough providing clean energy and smokeléshé&n that is
directly associated with children and women's Hreaitd environment. Health and environment along Wwiendly
surroundings contribute for better enterprise irdgégn. [11]

The proportion of methane to carbon dioxide in b®glepends on the substrate. Factors such as tomeepH
and pressure can alter the gas composition sligiitypical gas compositions for carbohydrate feeds 5%
methane and 45% carbon dioxide, while for fatsghe contains as much as 75% methane. Pure methang h
calorific value of 9,100 kcal/m3 at 15.5°C and thasphere; the calorific value of biogas varies fH®00 - 6,900
kcal/m3. In terms of energy equivalents, 1.33 -71.8nd 1.5 - 2.1 m3 of biogas are equivalent to litee of
gasoline and diesel fuel, respectively. Biogas draspproximate specific gravity of 0.86 (air = 1.8)d a flame
speed factor of 11.1, which is low, and therefdre flame will "lift off* burners which are not predy designed,
i.e. become unstable because of its distance fnerbtirner. [12]

To summarize, biogas technology is receiving ineeeaattention from officials in Developing Counstiglue to its
potential to bring an economically viable soluttorthe following problems:

Dependence on imported sources of energy;

Deforestation, which leads to soil erosion anddfae to a drop in agricultural productivity;
Providing inexpensive fertilizers to increase fgudduction;

The disposal of sanitary wastes, which cause seudric health problems;

The disposal of industrial wastes, which cause m@atéution.

PoooTo

5. BIOGAS AND THE GLOBAL CARBON CYCLE

Each year, some 590-880 million tons of methanereleased worldwide into the atmosphere througtrahiel
activity. About 90 percent of the emitted methaeeivies from biogenic sources, in the northern hphese, the
present troposphere methane concentration amauatsout 1.65 ppm.

6. BENEFITSOF BIOGASTECHNOLOGY

During the last years, anaerobic fermentation resldped from a comparatively simple technique iofriass
conversion; Well-functioning biogas systems canldyia range of benefits for users, the society ane t
environment: [13]

a. Production of energy (heat, light, electricity);

b. Transformation of organic wastes into high-qudistilizer;
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Improvement of hygienic conditions through reductad pathogens, worm eggs and flies;

Reduction of workload, mainly for women, in firewsboollection and cooking;

Positive environmental externalities through prttecof soil, water, air and woody vegetation;

. Economic benefits through energy and fertilizerssitilstion, additional income sources and increagietds of
animal husbandry and agriculture;

c. Other economic and eco-benefit through decentiikzesrgy generation, import substitution and emvirental
protection.

d. Reduces Greenhouse Effect

coao

Biogas technology can substantially contribute émservation and development, if the concrete cnditare
favorable. However, the required high level of istveent in capital and other limitations of biogashnology
should also be thoroughly considered that can lken da fig2 difference sustainable and non sustdnab
development.

7. REDUCTION OF THE GREENHOUSE EFFECT

Last but not least, biogas technology takes patthénglobal struggle against the greenhouse efffeceducing the
release of CO2 from burning fossil fuels in two walyirst, biogas is a direct substitute for gasaal for cooking,
heating, electricity generation and lighting. Setote reduction in the consumption of artificiattflizer avoids
carbon dioxide emissions that would otherwise cémoen the fertilizer-producing industries. By helgito counter
deforestation and degradation caused by overusingystems as sources of firewood and by amelioraifcsolil

conditions, biogas technology reduces CO2 relefreas these processes and sustains the capabiligre$ts and
woodlands to act as a carbon sink. Methane, the o@nponent of biogas is itself a greenhouse g#s avimuch
higher "greenhouse potential® than CO2. Burninggh® also releases CO2. Similar to the sustainadde of
firewood, this returns carbon dioxide which hasrbassimilated from the atmosphere by growing plahiere is
no net intake of carbon dioxide in the atmosphesmfbiogas burning, as is the case when burningjifheels. [14]

Sustainable Development ‘
X

Increased energy efficienc
—— —— ———— — — —————————————— ]

Reduction of energy — related environmental
degradation

Non - Sustainable Development|

Figure2. Comparison sustainable and unsustainable development

8. BIOGAS FOR RURAL ENERGY; IMPROVING RURAL DVELOPMENT; ENVIRMENT AND

ECOLOGY

When the methane content in the biogas reaches t050%, the gas becomes easily combustible alinbdea
clear blue flame when burnt with sufficient supplfyair. It can safely be used as fuel for cookimgar process
heating.

Typical substrates, i.e. raw materials that candssl for biogas production in rural areas:
1) Agricultural waste: Maize, jawar, bajara, rice,glurm, etc.

2) Food processing waste

3) Sugar factory: Molasses, spent wash, and press mud

4) Industrial waste: oilcakes and de-oiled cakes, emhisk, starch effluent, etc.

5) Other waste: Kitchen and hotel waste, organic wiaskéSW

6) Cultivated substrate: Napier grass, Elephant g&efflower, etc.
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After removing unwanted impurities, biogas can uag@ngine fuel to generate electricity. If pudfymethane can
be increased to over 90% then the gas can be cesgat¢o high pressures of over 200 bar and stareginders. It
can then directly replace CNG, even for vehicufgligation. [8]

The effluent from the biogas plant is in the forfsturry, called as digestate. Liquid from the dig¢e can be
separated by processes such as decantation or sisipde techniques like a sand-bed filter. It cothen be
recycled into the biogas plant or can be usedtaggan rich liquid fertilizer. The solids consistienost completely
composted biomass. It can be used as manure. Wharals and micronutrients are mixed with the menitr
could be converted into fertilizer, which is a valadded product. In China, anaerobic digestiom isrgortant way
of making use of biomass resources, achieving aeurmf benefits through biogas technology, in tredpction of
energy, the protection of the environment and impnaent of the ecology. China's use of biogas tedgyohas
attracted attention in many other countries. [15]

Table 2. Agricultural residuesroutsfor development. [16]

Source Process Product End use
Rural poor

Direct Combustion Urban household
Industrial use
Industrial use

Agricultural residues Processing briquettes Limited household use
Processin Carbonization Rural household (self-sufficiency)
9 (small-scale) Urban fuel
carbonization Br|quet_tes Energy services
carbonize
Fermentation| biogas Household industry
Direct Combustion (save or less efficiency as wood)

~

(similar end use devices or improvefd
Direct combustion| Use

Agriculture and animal residugs  Briquettes

Carbonized Briquettes use
carbonization| Briquettes use
carbonization| biogas

Fermentation

9. COosT

The cost of biogas plants varies greatly from couttt country, because the costs of both mateaisk, concrete
and plastic) and lab our can be very different. #&enomic viability of biogas depends on the céshe fuel being
replaced, and whether there are other financiagfitsn(for instance, avoided waste disposal casténcome from
selling compost).The potential of biogas plantseduce greenhouse gases (including methane fromntnotled
dung and sewage management as well as carbon €jaxidans that carbon-offset finance has been aeamir
funding for some biogas programs.

10. ECONOMIC ANALYSIS

To assess the economic viability, we analyzed Hiarize sheet for biomass supply, biogas produetiwhthe use
of the digestate, and we estimated the expenss, it is, the costs and loss of income, as getha active items,
namely the proceeds from sale and government iivemntin particular, the economic values examinadtiie
biomass supply process were production cost, Swmidity 2014, 6 6706 purchase cost and loss obrime
estimated according to the market value of colgsi triticale silage and cow manure. The valuesyaad for the
biogas production process were fixed costs assatiaith the investment, plant operating costs ardiegs from
feed-in-tariff proceeds, or in other words, theesall electricity at special government incentiveeTadvantages of
biogas are manifold. Biogas by itself can positheffect the economy of rural areas

11. ECONOMIC EVALUATIONS

A consensus on methodology should be developedildav s&conomic data to be compared among various
applications, under varying circumstances, andchtthke rigorous economic comparisons between biagdsother
renewable energy technologies, or with conventiograérgy sources. The financial viability of biogplants
depends on whether output in the form of gas andyskan substitute for fuels, fertilizers or feadkich were
previously purchased with money. If so, the reagltash savings can be used to repay the capdahaintenance
costs, and the plant has a good chance of beiagdially viable. However, if the output does nohgete a cash
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inflow, or reduce cash outflow, then plants logmaficial viability. Finally, if broader social crita are used to
evaluate biogas, conclusions will be more favorétda a strictly financial analysis.

12. ANALYSISOF ECONOMIC FEASIBILITY FOR BIOGAS CONSTRUCTION

Economic evaluation of small scale biogas plangsires measuring and valuing the fertilizer and tudput, then
comparing the gross value of output with the co$fdant construction and operation to arrive beaefit-cost ratio
or other index of value. It is also necessary tude in periodic costs for the maintenance of &ggquipment.
The cost of lab our and material for managing araintaining the biogas pits are also included h&iegas
production also has many indirect benefits, whiomstimes play a very important role in biogas depeient.
Furthermore, biogas development brings about sbeiakfits in many respects. The increase in orgamicure can
result in using less chemical fertilizer, improviegil and increasing production. Environmental ioy@ment in
rural area reduces illness and build up peopledttheBesides, in regions where biogas is usededioegte
electricity, cultural, recreation and spare timedgtconditions can also be improved.

13. THE FUTURE

Biogas plants have huge potential to produce deahfrom unhygienic, wet organic waste. There many more
rural and peri-urban areas where traditional duaged plants could be used. There may be even mteatial in
towns and cities, where waste disposal and samitéi becoming an increasing challenge as morel@eopve to
urban areas. Interest is also growing in the udargér plants for electricity generation and tppdy gas grids.

RESULTS

With regard to the contents mentioned in this ketione of the effective methods for reducing palu in the
future will be more use biogas will be productionr waste. Today, for various reasons, such as tagh of
production, abundant fossil fuels and etc Lessb®en paid attention .But not far in the future vioi# the first
position of renewable energy, because it can béywexd in all parts as fuel becomes more devices

CONCLUSION

1) Biogas based energy could provide sustainableisaolfdr rural areas

2) As the economics is attractive, it becomes a midtie and scalable model

3) Supply of energy would assist rural businesseseatetprises to grow and prosper

4) Production and use of organic fertilizers would foye soil and increase yields

5) Considerable savings in subsidy bills and foreigchange outflow could be achieved through suchegtsj
6) The project would help employment generation byting local job opportunities

7) Through availability of fuel and energy, the ovehaalth and hygiene in the region will improve.
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