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This document describes the design and fabrication of a mini biogas plant using kitchen waste. The researchers in India created a small-scale biogas reactor using kitchen waste collected from their university's hostel mess halls. The reactor operated via anaerobic digestion to produce biogas, a renewable energy source. The biogas produced was found to contain 55-65% methane and could effectively be used as fuel after processing. Additionally, the leftover slurry provided valuable organic fertilizer for farming. The researchers concluded that kitchen waste is well-suited for small-scale biogas production and that such mini biogas plants can help reduce waste and emissions while generating renewable fuel at the community level.Read less
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Design and Fabrication of Mini Biogas Plant Using
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ABSTRACT
Biogas is a renewable source of energy which is developed to fulfill the energy needs of the society. This research aims
to design a minisized biogas plant which can be used effectively to produce the alternative energy, and also to
examine the difference quality of biogas which is produced from slurry. Biogas production requires Anaerobic
digestion. Project wasto Create an Organic Processing Facility to create biogas which will be more cost effective,
eco-friendly, generate a high-quality renewable fuel, and reduce carbon dioxide & methane emissions. Kitchen
waste is the best alternative for biogas production in a community level biogas plant. It is produced when bacteria
degrade organic matter in the absence of air. Biogas contains around 55-65% of methane, 30-40% of carbon
dioxide. The calorific value of biogas is appreciably high (around 4700 kcal or 20 MJ at around 55% methane
content). The gas can effectively be utilized for generation of power through a biogas-based power-generation
system after dewatering and cleaning of the gas. In addition, the slurry produced in the process provides valuable
organic manure for farming and sustaining the soil fertility. Here we also compare the rate of biogas production
from kitchen waste with the other energy sources used for cooking purposes like LPG, Kerosene and Coal
Keywords: Biogas Mini , Biogas Plant, Anaerobic Digestion, Alternative Fuel, Kitchen Waste
INTRODUCTION
Due to scarcity of petroleum and coal it threatens supply of fuel throughout the world also problem of their combustionled to
research in different corners to get access the new sources of energy, like renewable energy resources. Solar energy, wind
energy, different thermal and hydro sources of energy, Biogas are all renewable energy resources. but biogas is distinct
from other renewable energies because of its characteristics of using, controlling and collecting organic wastes and at the
same time producing fertilizer and water for use in agricultural irrigation. Biogas does not have any geographical
limitations, nor does it require advanced technology for producing energy, also it is very simple to use and apply.
Deforestation is a very big problem in developing countries like India, most of the part depends on charcoal and fuelwood
for fuel supply which requires cutting of forest. Also, due to deforestation It leads to decrease the fertility of land by soil
erosion. Use of dung, firewood as energy is also harmful for the health of the masses due to the smoke arising from them
causing air pollution. We need an ecofriendly substitute for energy. Kitchen waste is organic material having the high
calorific value and nutritive value to microbes, that’s why efficiency of methane production can be increased by several
order of magnitude as said earlier. It means higher 2 efficiency and size of reactor and cost of biogas production is reduced.
Also, in most of cities and places, kitchen waste is disposed in landfillor discards and diseases like malaria, cholera, typhoid.
Inadequate management of wastes like uncontrolled dumping bears several adverse consequences: It not only leads to
polluting surface and groundwater through leachate and further promotes the breeding of flies, mosquitoes, rats and other
disease bearing vectors. Also, it emits unpleasant odor & methane which is a major greenhouse gas contributing to global
warming. Mankind can tackle this problem(threat) successfully with the help of methane, however till now we have not
been benefited, because of ignorance of basic sciences. This fact can be seen in current practices of sing low calorific inputs
like cattle dung, distillery effluent, (MSW) or sewage, in biogas plants, making methane generation highly inefficient. We
can make thissystem extremely efficient by using kitchen waste/food wastes. In 2003, Dr. Anand Karve (President ARTI)
developed a compact biogas system that uses starchy or sugary feedstock material, and the analysis shows that this new
system is 800 times more efficient than conventional biogas plants.
History of Biogas:
In the 17th century, Jan Baptita Van Helmont first determined that decaying organic matter could result in flammablegasses.
In 1859, the first digestion plant was built in Bombay, India and by 1895 anaerobic digestion was being used in England to
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recover gas from waste management. Anaerobic digestion remains popular in Europe where some facilities have been in
operation for over 20 years, with Denmark leading the way in terms of experience.
Anaerobic digestion is becoming more available in the United States and the northeast. There are over 20 facilities
currently operating in New England and numerous proposals in the works for future projects.
Anaerobic digestion (AD) is the natural breakdown of biodegradable material by microorganisms in the absence of oxygen.
Biodegradable materials such as animal manure, food scraps, wastewater treatment solids, restaurant grease, and municipal
and industrial wastewater and residuals can be put to use to help with waste management and energy needs. Biodegradable
materials are put into a digester, where there is an absence of oxygen. The naturally occurring microorganisms found within
the materials break down the organic matter, producing biogas and digestate. The disgester is usually heated to a certain
temperature, which depends upon what material is being digested and what type of system is used. Often times a combined
heat and power (CHP) unit that runs off of biogas is used, producing both electricity and heat. Most anaerobic digestion
facilities share a similar process, but some facilities have separated the process into multiple stages. There are different
types of digesters for different types of material, but all generally convert organics into biogas and digestate.
Motivation:
In our institute we have seven hostels and all having their own individual mess, where daily a large amount of kitchen waste
is obtained which can be utilized for better purposes. Biogas production requires Anaerobic digestion. Project was to
Create an Organic Processing Facility to create biogas which will be more cost effective, eco-friendly, cut down on landfill
waste, generate a high-quality renewable fuel, and reduce carbon dioxide & methane emissions. Overall by creating a biogas
reactors on campus in the backyard of our hostels will be beneficial. Kitchen (food waste) was collected from different
hostels of National Institute of Technology, Rourkela’s Mess as feedstock for our reactor which works as anaerobic digester
system to produce biogas energy. The anaerobic digestion of kitchen waste produces biogas, a valuable energy resource
Anaerobic digestion is a microbial process for production of biogas, which consist of Primarily methane (CH4) & carbon
dioxide (CO2). Biogas can be used as energy source and also for numerous purposes. But, any possible applications requires
knowledge & information about the composition and quantity of constituents in the biogas produced. The continuously-fed
digester requires addition of sodium hydroxide (NaOH) to maintain the alkalinity and pH to 7. For this reactor we have
prepared our Inoculum than we installed batch reactors, to which inoculum of previous cow dung slurry along with the
kitchen waste was added to develop our own Inoculum. A combination of these mixed inoculum was used for biogas
production at 37°C in laboratory(small scale) reactor (20L capacity) In our study, the production of biogas and methane is
done from the starch-rich and sugary material and is determined at laboratory scale using the simple digesters.
OBJECTIVE AND IDEAS
At the beginning of any project, the process of setting up the objective involves. Then comes ideas and their comparison to
get to the eminent method to achieve the objective. We can Save Abound 13 Cylinders of LPG If Biogas from 1000 Lit
Tank is Used for 2 Hours Daily. It was found that biogas was successfully generated even in a low temperature climate
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from the following feedstock. Kitchen Waste such as cooked food (rice and posho), Fruit peelings (sweet banana)
Vegetables, Raw leafy vegetable:(Tomato, cucumber, green chili, radish leaves, cabbage leaves). Since a greater quantity
of vegetable waste and food waste is produced in hostel, in spite of disposing it in a dumping area, it can be degenerated by
biogas generation. Dumping of kitchen waste in a open area leads to breeding of unwanted bacteria’s and insects which
reduces quality of human inhabitation. Biogas so generated can be used as a fuel for cooking purposes and if generated in
large quantities it can be used to generate power. Sludge that is removedperiodically acts as good organic manure, which has
high quality of fertilizing soil
Scope Of The Project
Biogas plant uses bacteria to break down wet organic matter like kitchen or food waste which produces biogas, which is a
mixture of methane and carbon dioxide, and a semi-solid residue. The biogas plant is used for biogas production and
management of the kitchen waste. Biogas production is a clean low carbon technology for efficient management and
conversion of fermentable organic wastes into clean cheap & versatile fuel and bio/organic manure.
Concept Biogas
BIOGAS is produced by bacteria through the biodegradation of organic material under anaerobic conditions. Natural
generation of biogas is an important part of bio-geochemical carbon cycle. It can be used both in rural and urban areas.
Composition of biogas depends upon feed material also. Biogas is about 20% lighter than air has an ignition temperature in
range of 650° to 750°C.An odorless & colorless gas that burns with blue flame similar to LPG gas. Its caloric value is 20
Mega Joules (MJ) /m3 and it usually burns with 60 % efficiency in a conventional biogas stove
This gas is useful as fuel to substitute firewood, cow-dung, petrol, LPG, diesel, & electricity, depending on the natureof the
task, and local supply conditions and constraints.
Biogas digestor systems provides a residue organic waste, after its anaerobic digestion (AD) that has superior nutrient
qualities over normal organic fertilizer, as it is in the form of ammonia and can be used as manure. Anaerobic biogas
digesters also function as waste disposal systems, particularly for human wastes, and can, therefore, prevent potential
sources of environmental contamination and the spread of pathogens and diseasecausing bacteria. Biogas technology is
particularly valuable in agricultural residual treatment of animal excreta and kitchen refuse(residuals).
WORKING OF MINI BIOGAS PLANT
The major components of the bio-gas plant are a digester tank, an inlet for feeding the kitchen waste, gas holder tank, an
outlet for the digested slurry and the gas delivery system for taking out and utilizing the produced gas.
Initially, cow-dung mixed with water will be fed in to the system, which will start the gas formation process. Subsequently,
food waste, decomposable organic material and kitchen waste will be diluted with water and used to feed the system. The
gas holder will rise along the guide pipes based on the amount of gas produced. We can add some weight on top of the gas
holder to increase the gas pressure. When we feed the system, the excess digested slurry will fall out through the outlet pipe,
which can be collected, diluted and used as organic manure.
Initial production of gas will consist of oxygen, methane, carbon di oxide and some other gases and will not burn. These
gases can be released to the atmosphere by opening the ball valve at least three / four times.
Subsequent gas will consist of about 70 to 80 percent methane and the rest carbon di oxide, which can be used in a single
bio-gas burning stove or a Bunsen burner.
Total cost of this proto-type system is about one thousand Indian Rupees (about 20 dollars)
This is a basic prototype of a Bio-gas system using the food waste, decomposable organic material and kitchen waste to
produce gas. An one thousand litre capacity Digestion tank will be sufficient for a small household for daily
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cooking purpose. The bigger commercial models provide a water seal between the digestion tank and gas holdertank.
Charged the digester tank with cow dung diluted with water. Placed the gas holder tank and left it for two three days.The
cow dung slurry started the process of gas forming.
Gas formation started and the gas holder tank gets lifted up. I have placed two bricks on top of the gas holder to getmore gas
pressure
CONCLUSION
The use of biogas digesters as replacements for single resident septic systems is not economically viable due to high costs
and low benefits. Regardless, biogas digester technology has successfully been used on a municipal, agricultural, and
domestic scale throughout the world. Large scale biogas generation through anaerobic digestion is viable economically,
producing enough biogas to lower energy costs and providing a valuable source of fertilizer for agriculture. Small scale use
is only viable in developing third world countries, where fuel sources are scarce and waste management systems areneeded
to prevent harm to human and environmental health. Besides cheap alternativesources of energy, a need for more advanced
and proven commercial biogas systems, and regulation barriers, the amount of waste generated by a single household does
nothave a large enough nutrient potential to produce enough biogas in a digester to be economically viable. Conventional
septic systems, if installed and maintained correctly, can successfully replace failing systems. Improved education,
regulation, management, and funding for septic system programs are needed to guarantee working systems and
thuspreserve environmental and human health
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