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 In conjunction with Shell and Envirofit the team was required to improve on current cookstove design and 

function, create a business model and choose a region in which the overall project could be implemented. The first 

step was to choose a region that had the need for both a cheap and efficient cookstove. Sumatra, Indonesia was 

chosen because it is a developing nation with still many impoverished areas and an abundant possible supply of bio-

fuels that could be tested and implemented in the business model. These bio-fuels are called empty fruit bunches or 

EFB’s and are what is left over after palm oil is extracted from palm trees. The EFBs are a highly abundant and 

cheap fuel in Indonesia especially in the region of Sumatra. This made it a very viable choice to incorporate with the 

business model.  

 The next step was to design a cookstove that could both minimize the cost and keep the efficiency of the 

stove relatively close to that of the current Envirofit model.  To make this happen the team redesigned the cookstove 

using SolidWorks computer modeling software. In doing so the team eliminated cost adding features such as the 

handles and the front fascia that the current Envirofit stove use. Also the team sought to use easier manual labor 

manufacturing techniques that could cut down on the final cost of the product. This saw use of thinner sheet metal 

and simple shapes to achieve a design that was very comparable to the current cookstove model. A taper was 

incorporated in the inner core in order to achieve maximum upward airflow. This helps to increase combustion 

temperatures and efficiency.  

 In order to compare the original stove and the initial prototype the team used the resources and contacts at 

the Coal Utilization Laboratory (CUL) on campus to test both stoves using three different fuel types. Wood pellets, 

charcoal and EFBs were burned in each stove to collect carbon dioxide, carbon monoxide and oxygen. Collecting 

this data helps to generally show the emissions of each stove as well as the completeness of combustion that is 

occurring. The figure below summarizes the key findings for each performance measure and also that the prototype 

cookstove performed as well as or even better in some cases than the Envirofit stove.  

Table 1. Emissions Chart  

 
Emissions (in ppm) 

Fuel Wood Pellets Charcoal EFB's 

Model O2 CO CO2 O2 CO CO2 O2 CO CO2 

Envirofit 21.05138 177.1054 0.168907 20.85305 751.3928 0.28745 20.72749 325.5489 0.186 
Prototype 20.77633 171.2029 0.126511 20.77841 137.3339 0.126629 20.85228 86.49655 0.078578 

 Finally the team developed a business model that could be implemented in Sumatra, Indonesia. The cost of 

the stove was calculated using bulk material costs as well as labor rates in Indonesia. The labor hours for the stove 

were estimated with the assumption that the time to complete the stove would decrease to a standardized time. The 

final cost of the stove was determined to be $12.25 with a 20% profit included.  


