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ABSTRACT— The paper is intended to explain the proportionality between sustainable growth and Utilization of Bio energy. Looking at the energy consumption through conventional sources and corresponding increased GHG emission, Renewable energy can only be the solution. With the combination of various technologies, initiative of leading entrepreneurs and MNRE, Biogas bottling has been possible that shows a great scope to replace conventional fuel like PNG/CNG/LPG that certainly will provide leverage to process of achieving Sustainable Development.
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I. INTRODUCTION

A. Sustainable Growth

T
OO often, we view health, social, economic, security, environmental, and other major societal issues as separate, competing, and hierarchical, when they are really systemic and interdependent. Approaching all these sectors in an integrative methodology, a major quality shift is achieved in life cycle of human beings and other natural living and non living entities.

The concept of sustainability has emerged as an aspiration for the direction of society that evolved from the conclusions of the United Nations World Commission on Environment and Development in its 1987 landmark report entitled "Our Common Future" (commonly referred to as the Brundtland Report). Achieving sustainability is about finding a better way for humans to live within our support system – the biosphere.

Sustainability can be scientifically defined as a dynamic state in which global ecological and social systems are not systematically undermined. The Brundtland Report defined sustainable development as that which meets the needs of the present without compromising the ability of future generations to meet their needs. Ensuring that activities do not systematically undermine ecological and social systems is to ensure that the capacity of future generations to meet their needs is not compromised.
Principles of sustainability:
In a Sustainable society, nature is not subject to systematically increasing: Concentration of substances extracted from the earth’s crust, Concentration of substance produced by society, Degradation by physical means. And in the society, People are not subject to conditions that systematically undermine their capacity to meet their needs.

To use the sustainability principles for back-casting, we translate them into long-term goals toward which our community or organization can work, and then begin taking action to move in that direction.

Reduce and eventually eliminate our contribution to the systematic accumulation of materials from the earth’s crust. This means substituting our use of certain minerals that are scarce in nature with others that are more abundant, using all mined materials efficiently and systematically reducing our dependence on fossil fuels.
Reduce and eliminate our contribution to the systematic accumulation of substances produced by society. This means systematically substituting certain persistent and unnatural compounds with ones that are normally abundant or break down more easily in nature, and using all substances produced by society efficiently.
Reduce and eliminate our contribution to the ongoing physical degradation of nature. This means drawing resources only from well-managed eco-systems, systematically pursuing the most productive and efficient use of those resources and land and exercising caution in all kinds of modifications of nature, such as over-harvesting and the introduction of invasive species.

Reduce and eliminate our contribution to conditions that systematically undermine people’s ability to meet their basic needs. This means offering products and services and changing practices, suppliers, and business models to those that ensure that human rights are respected, living wages are paid, safe and healthy work environments are provided and living conditions allow local communities to meet the needs of citizens.

B. Energy

The word Energy is derived from the Greek en (in) and ergon (work). The word itself indicates that it is the very cause of getting everything in the Universe in work, [image: image3.png]800 -
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motion. Each and every ecosystem in biosphere adheres to its basic characteristic of dynamism only due to energy flow in the system. As the Sun is the primary source of energy, the energy flow of an ecosystem starts with photosynthesis and ends with release in to surroundings through metabolic processes. A typical food chain in the ecosystem is the result of energy flow. The life on the biosphere exists due to unidirectional flow of energy. And hence all activities related to human life are firmly founded on energy transmission. The scientific concept of energy serves to reveal the common features in processes as diverse as burning fuels, propelling machines or charging batteries. These and other processes can be described in diverse forms of energy such as thermal energy, chemical energy, kinetic energy, electrical energy, gravitational potential energy and various others.

II. IMPACT OF UTILIZATION OF CONVENTIONAL SOURCES
Extraction, transportation, processing and use of fossil fuels are known to lead to environmental degradation, such as air pollution, land degradation, ash generation, water pollution and GHG emissions. Further fossil fuels are non-renewable. Extraction of fuel wood could lead to forest and land degradation. Following diagram shows the projections of energy consumption (in Quadrillion Btu) by Non-OECD and OECD countries.
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Fig 1-  World’s Energy Consumption
Current OECD member countries (as of March 10, 2010) are the United States, Canada, Mexico, Austria, Belgium, Czech Republic, Denmark, Finland, France, Germany, Greece, Hungary, Iceland, Ireland, Italy, Luxembourg, the Netherlands, Norway, Poland, Portugal, Slovakia, Spain, Sweden, Switzerland, Turkey, the United Kingdom, Japan, South Korea, Australia, and New Zealand. Chile became a member on May 7, 2010, but its membership is not reflected in IEO2010.
World marketed energy consumption increases by 49 % from 2007 to 2035. Total energy demand in Non OECD countries increases by 84% compared with an increase in 14% in OECD(Organization for Economic Cooperation and Development) countries.
[Fig-2 World’s marketed energy use in Quadrillion Btu]
Coal’s share of world carbon dioxide emissions, which grew from 39 percent in 1990 to 42 percent in 2007, increases to almost 46 percent by 2035. Coal is the most carbon-intensive of the fossil fuels, and it is the fastest growing carbon-emitting energy source. In1990, China and India together accounted for 13 percent of world carbon dioxide emissions; by 2007 their combined share had risen to 26 percent, largely because of their strong economic growth and increasing use of coal to provide energy for that growth. In 2035, carbon dioxide emissions from China and India combined account for 37 percent of the world total, with China alone responsible for 31 percent. The projected emissions from coal would be much lower if carbon capture and storage became economical. This can clearly be understood from the following diagram.

[Fig 3- Fuel wise GHG emission]
Energy Facts- India
A. Consumption
In 2008, India accounted for 17.7% of the world population but was the fifth-largest consumer of energy, accounting for 3.8% of global consumption. India’s total commercial energy supply is dominated by coal and largely-imported oil with renewable energy resources contributing less than 1% (this does not
[Fig 4 Schematic Lay Out of Biogas Plant]
include hydro > 25 MW). Coal also dominates the power generation mix, though renewable resources now account for approximately 10% of installed capacity. The current power-generating capacity is insufficient to meet current demand, and in 2009–2010, India experienced a generation deficit of approximately 10% (84 TWh) and a corresponding peak load deficit of 12.7% (over 15 GW). India’s frequent electricity shortages are estimated to have cost the Indian economy 6% of gross domestic product (GDP) in financial year 2007–2008.

B. Emissions

Currently, India’s emissions are around 1 ton of CO2 per person per year. The global per capita average is 4.2 tons with most industrialized countries emitting 10–20 tons per person per year. Nevertheless, because of its large population, India already contributes around 4% to global emissions.
Conclusion:
Above stated facts clearly indicate two major threats: (i) Depletion of natural Resources (ii) Increased amount of GHG emission. Both the threats have been aroused only due to anthropogenic activities which have been proven as highly selfish and a foolish act of mankind which is categorized as rational. 

Jawaharlal Nehru said, way back on 29 December 1962, while inaugurating the Committee for Power & Energy Survey at New Delhi, “There are various ways of writing history, the history of the world. One such way can certainly be the growth of power and energy used by human beings. I suppose one could form some idea of the state of development of any country without knowing anything in detail about it, merely by knowing how much power and energy it produces and consumes nothing else.”

III. RENEWABLE ENERGY- BIO- ENERGY
Renewable energy can be defined as “energy obtained from the continuous or repetitive currents of energy recurring in the natural environment” or as “energy flows which are replenished at the same rate as they are used.


Bio energy is the general term for energy derived from materials such as wood, straw or animal wastes, which were living matter relatively recently in contrast to the fossil fuels.
Anaerobic treatment for Biogas generation: 

The anaerobic treatment of organic wastes resulting in the production of carbon dioxide and methane, involves two distinct stages. In the first stage, complex waste components, including fats, proteins, and polysaccharides are first hydrolyzed by a heterogeneous group of facultative and anaerobic bacteria. These bacteria then subject the products of hydrolysis to fermentations & oxidations, and other metabolic processes leading to the formation of simple organic compounds, mainly short-chain (volatile) acids and alcohols.

The treatment is an excellent option for waste management as well as gas generation. 

Biogas bottling plants:
According to MNRE, Biogas projects are based on following objectives:
· To harness near total potential of loose and leafy biomass waste, cattle dung and wastes from kitchens and gardens in rural areas for installation of medium and large sized biogas-fertilizer plants.

· Purification and enrichment for bottling of bio gas to replace PNG/CNG/LPG.

· To produce, upgrade and package high quality bio fertilizer through vermin composting and other technologies from digested slurry of BGFP.

· To establish self sustainable entrepreneurial model for installation of such plants in villages, gaushalas, dairies, eating joints, restaurants, hostels and institutions.

Technology:

At Munisewa Ashram- Bakarol Farm, a novel bi-phasic reactor has been installed consisting of 2 KVIC floating drum type 85 cu m digesters in connection to 250 cu m UASB( MUASBV2) reactor. Mixed kitchen and dung waste is fed in the form of slurry with solid concentration variation from 0.1 % to 10 %. The high SRT and low HRT allow the digester to perform well at lower temperatures eliminating the need for feed heating system or internal heating system. 

Based on water scrubbing method, a wet scrubber has been designed, where up to 95% CO2 removal is observed when compressed biogas is fed in to the scrubber and pressurized water is sprayed from top in to counter current action at a certain pressure and flow rate. 

Enriched biogas is made moisture free by passing it through filter and compressed up to 200 bar pressure using a three stage gas compressor. Compressed gas is stored in a high pressure sleet cylinders as used for CNG. Bio methane which is nearly same as CNG (92 % methane) can be used for all applications where CNG is used.

	Composition
	Biogas for Automotive Application
	Biogas for Stationary engine Application
	Biogas for piped Network

	CH4


	Min 95%
	Min 90%
	Min 90%

	H2S
	Max 50 ppm
	Max 50 ppm
	Max 50 ppm

	Moisture
	Max 0.02 gm/cu m
	Max 0.02 gm/cu m
	Max 0.02 gm/cu m

	CO2+N2+O2+CO
	Max 5 %
	Max 10%
	Max 10%


IV.   CONCLUSION:
Utilization of bio energy for gas generation is an excellent solution leading towards very effective waste management and gas generation. With the combination of various technologies bottling of biogas can be carried out, which has resulted in to pipe line free biogas and that has opened vast opportunities of biogas utilization at each and every place where CNG can be used. This is definitely a leverage kind effect to sustainable growth. According to NBMMP, estimated potential of biogas plants in India is 12 millions Nos, amongst them; 4.27 million Nos have been installed. Hence it provides a large scope for entrepreneurs also.
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