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Biogas is produced when organic matter is degraded in the absence of oxygen. The 

process, from degradation to gas production, is called anaerobic digestion. This 

anaerobic digestion occurs naturally in wetlands, lake bottoms and deep landfills. 

An experimental digestor was built that converts cow manure and agricultural 

waste into methane-rich biogas that can be used as alternate energy resources to 

generate electricity or thermal energy. The research in this study focuses on the 

feasibility of the design of an operational digestor; the monitoring and control of 

the different biodegradation process variables and experiments to boost or maxi-

mize the gas production; and the analysis of the biogas produced, using a Gas 

Chromatograph (CG) with Flame Ionization Detector (FID) to separate the meth-

ane from carbon dioxide. The economic viability of this technology, advantages, 

and the production cost compared to other renewable energy resources are also 

compared.  

 

The ever growing demand for energy world-wide can only be met by considering 

the possible range of energy solutions and the technology to produce emerging 

sources of energy to reduce our dependence on oil – a non renewable fossil fuel. Re-

newable energy such as solar, wind, geothermal, biomass and alternative fuels are 

promising clean energy resources of the future, which are environmentally friendly 

and which sources replenish itself or cannot be exhausted. Biomass energy is de-

rived from waste of various human and natural activities, including municipal 

solid waste, manufacturing waste, agricultural crops waste, woodchips, dead trees, 

leaves, livestock manure etc., which are abundant anywhere and everywhere, at 

any time. Any of these sources can be used to fuel biomass energy production with 

the design of an efficient digestor or processing plant to harness the energy from 

the biological mass. In the Greater Washington area, it is estimated that several 

million tons of energy sources for biomass energy are collected each year. If all 

these sources were used to create biomass energy, this could make up to hundreds 

of megawatts of electricity that can be used to power several homes. 
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This research will build a pilot waste anaerobic digester at the Agricultural Experiment Station’s 

Muirkirk Research Farm in Beltsville, Maryland for the production of biomass and demonstrate that 

using the resources that are easily available makes the production of energy efficient and reliable. The 

energy producing potential of the different types of waste products will be studied through continuous 

monitoring of the digestion biochemical processes, operating parameters, the energy content, and the 

analysis of the biogas products. A Fuzzy Logic Controller of the Anaerobic Digester System will be de-

signed in parallel with the physical digester to enable us to model mathematically or simulate certain 

aspects of the digester processes for increased efficiencies and process stability. This study will also re-

search the environmental impact of the use of alternate fuels by performing an engineering analysis of 

energy consumption by Taxi Cabs in the District of Columbia. The goal will be to evaluate the differen-

tial environmental impacts of various types of fuels used by the taxi cabs and to answer the questions: 

“What are the advantages of having an alternate fuel for District taxi cabs? Are there any potential 

environmental benefits through the use of biofuels by DC taxi cabs?” 
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