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Overview

Biogas technology helps improve in the livelihoods of poor rural people and contributes to the reduction of greenhouse gas emissions. The use of biogas helps minimize carbon emissions caused by burning fuel wood and by natural decomposition of organic waste. This alternative form of energy also reduces the use of fossil energy. It helps improve sanitation conditions because cattle dung is no longer burned to generate power but is channeled into biogas digesters. Biogas plants also produce organic waste that is dried and used as fertilizer (Biogas for Africa, 2007). 

Methods

The experiment was done in Kurdofan region situated in the central part of Sudan extending from 9.50 to 16.40oN latitudes and from 27.30 to 32.25oE longitudes. The region covers an area of approximately 380,000 km2, representing 24% of the total area of the country. The total population of the region is about 3.25 million comprising 15% population of Sudan. Urban population constitutes 15%, nomads 20% and the sedentary rural population constitutes 65% of the total population.

A questionnaire was prepared to cover 361 households. The purpose of the questionnaire was to collect data and information from the households about types of fuel used and purposes of using the fuels. Other information included distance travelled to collect fuel wood, time to prepare the meals. Kitchens were visited to investigate the environment in which women were working while preparing the food, time spent and utensils cleanness.

First visit covered kitchens in households where the cooking utensils, types of fuel used and air quality environment were investigated. Second visits were carried out to investigate the effect of biogas unit implementation. 

7 biogas units were installed in 7 households in the village of Kamas Aldonkey, and another 8 biogas unite were installed in the village of Kamas Hagar at western Sudan. The unit is a fixed Chinese model which consists of an underground brick masonry compartment (fermentation chamber) with a brick dome, concrete or prefabricated plastic dome on the top for gas storage. The biogas unit is a fixed dome Chinese unit of a volume of 3.2 m3. It is designed to give 1.6 – 1.8 cm3 methane gas. The calculations were done as follows

Results

Fetching of fuel wood was done mainly by walking on foot (43%), riding donkeys (30%), and using carts (27%). Difficulties for fuel wood collection was mainly related to distance travelled (57%), cutting wood and transportation (17%), scarcity of fuel wood (13%), high price (9%) and others (4%). First visit revealed that all households used the traditional method of cooking with a three-stone cooking fire. The impact of biogas technology showed that the time taken to collect fuelwood was reduced to zero. Time spent to cook main meals is reduced from 2-3 to ½ hour for breakfast, from 2 to 1 hour for lunch and from 1 ½- ¼ hour for dinner and too few minutes for tea. Money spent for purchasing wood fuel or charcoal was reduced to zero. Women and children are now enjoying healthier conditions. 

It could be shown that a single bio digester can reduce 4 tCO2 per year. Calculations were done as follows.

By   = Quantity Appliance * Ny * Usage Rate * 0.95 

        = 4.945 * 15 *0 .8 * 0.95 t/year 

= 56 t/year

 = 56* 81% * 0.015 * 81.6 tCO2/year

= 55.5 tCO2/year of emissions could be reduced from a single biodigestor
Conclusions

Installation of biogas units can contribute to replace fossil fuels, thus reducing the emission of GHGs and other harmful emissions; by tapping biogas using it as a source of energy, harmful effects of methane on the biosphere are reduced. Keeping manure and waste in a confined area and processing in the digester reduces the amount of pollutants in the immediate environment and increases sanitation. Households no longer need to extract wood for cooking, hence can reduce deforestation levels where people heavily rely on wood fuel. The sludge remaining after digestion is a good fertilizer, increasing land productivity (and farm incomes). The release of methane is avoided thus contributing to climate mitigation. A single, small scale bio digester reduces between 3 and 5 tCO2-eq/year.
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