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ABSTRACT

This research work starts with an evaluation of a general methodology for designing and
development of improved biomass cookstoves. A natural draft, a forced draft, and a self—sustaining
power generating Thermo-Electric Generating (TEG) biomass cookstoves have been developed by
following the general methodology of designing of biomass cookstoves. The performance of these
cookstoves were measured under laboratory conditions using Bureau of Indian Standards (BIS)
protocol and all of them met the BIS standards.

Further field testing of two of the developed cookstoves (out of five), along with other
available commercially biomass cookstoves were done in the field using Uncontrolled Cooking
Test (UCT) protocol. Most of the improved stoves had significant fuel and emissions reductions
relative to the traditional cookstove. Five (2 developed and 3 commercially available) of the
cookstoves models saved more than 30% of fuel compared to the traditional cookstove. The best
performing cookstove, in terms of fuel efficiency and emissions performance, was a model using
processed fuel (pellets) and a fan, which assisted in supply of controlled amount of air for the
combustion process. The Forced-Draft TEG stove performed quite well with high Modified
Combustion Efficiency (MCE=Molar ratio of (CO2/(CO2+CO)) (95 - 96 %) and relatively low
emissions of both PM»s and CO, reducing particulate matter and CO by 84 % and 71 %
respectively as compared to Traditional Chulha. In Madhya Pradesh the developed forced draft
medium Stove performed well compared to Bihar states with relatively low emissions of both
PMb> 5 and CO reducing particulate matter and CO by 62 % and 75 % respectively as compared to
Traditional Chulha.

Overall, the results show that many of the cookstoves provide substantial performance
improvements relative to the traditional cookstove, suggesting that user adoption should play a key

role in deciding which cookstove models are ultimately promoted.
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Comparisons of laboratory and field performance results indicate that the general trends in
fuel efficiency were somewhat consistent between the lab and the field, but emissions were much

higher in the field tests than the laboratory tests.
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