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Fuel Efficient Stoves to Achieve Fuel Security 

 
Overview 
Tanzanians living near the Udzungwa Mountains National Park have traditionally 
burned deadwood to cook meals. However, a 2011 ban on firewood collection 
has left an estimated 100,000 villagers without an available fuel source. One 
possible solution to alleviate this crisis currently lies in waste piles throughout the 
region – rice hulls. While this byproduct does show promise, there are three problems that must be 
addressed: high combustion temperatures, rapid fuel consumption, and significant smoke production.  
 

Objectives 
Teamzania’s goal was to design a fuel efficient stove that meets the following requirements:  

 Burn an alternative fuel source rather than firewood  

 Address the material, cultural, economical, and production constraints found in Tanzania 

 Reduce the fuel consumption rate, high combustion temperatures, and smoke production 
 

Approach 
 Throughout the project, Teamzania consulted with Dr. Orland, the sponsor, to ensure that the 

design was reproducible in Tanzania. 

 Various designs such as a biogas digester were discussed, but cultural acceptance would likely be 
the highest for a conventional combustion stove. 

 Although rice hull stoves do exist, none currently meet the constraints due to electricity 
requirements, inefficiency, etc.  

 The initial concept was a briquetting process to slow the combustion rate of the rice hulls. 

 An alternative approach including mixing flammable kapok fibre with the hulls inside a fuel box. 

 Both of the team’s concepts would utilize a clay brick stove that incorporated a pot skirt into the 
bricks for greater thermal efficiency. 

 Combustion tests compared different briquette compositions made from rice hulls and clay, as well 
as the performance of the clay stove and fuel box. 

 

Outcomes 
 The briquettes exhibited significant structural 

stability, but clay is not a suitable binding material. 
Rather, molasses or beeswax (both found in 
Tanzania) would likely increase the overall success 
of the briquettes. 

 The rice hull and kapok mixture produced a steady, 
clean flame for several minutes. However, 
modifications to the fuel box would sustain 
combustion to achieve boiling temperatures. 

 Teamzania successfully produced a stove design 
that can be easily and affordably fabricated in 
Tanzania. 

 


