ESW Course (CEE4920) Solar Cooker Project
Collecting wood for fuel in the village of Sabana Grande, about 15 km from Ocotal in northern Nicaragua, is a time consuming and sometimes dangerous task frequently the responsibility of women and female children.  The area of Sabana Grande has been substantially deforested and available firewood is sometimes several kilometers away.  Wielding a machete and carrying wood over distances of a few kilometers can be difficult and dangerous.  As much as several hours a day of labor may go into this task.  For children doing this task, the time is generally taken from schooling.  A typical wood burning stove in Sabana Grande is a vault made of adobe, with one or two holes in the top of the vault for pots to sit, a hole at one end for introducing wood to burn and a short chimney venting into the kitchen.  The smoke, allergens, and irritants released during the burning of wood often damage the lungs and eyes of those in close vicinity to the indoor wood burning ovens.  The accompanying pictures show a typical oven with and without cooking.
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The solar cooker project portion of CEE4920 has been working to address the escalating need for a new fuel source by utilizing the sun as a viable alternative to wood.  The following two pictures were taken in Managua.  The use of wood for cooking is not only and issue for rural communities.  Approximately half the households in Managua use wood for cooking.
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Five years ago the Solar Cooker team partnered with Grupo Fenix, an organization from the Universidad Nacional de Ingeneria in Nicaragua that works in rural areas, including Sabana Grande, to increase awareness and use of sustainable technologies and expand uses of renewable energy.  The members of Las Mujeres Solares de Totogalpa formed a collective to develop, build, sell and use Solar Cookers to reduce the amount of cooking done with wood in their homes.  This Solar Cooker project group and Grupo Fenix have been helping to support their efforts: Grupo Fenix since 1997 and ESW since 2006.  We have helped evolve the design of the cookers to make them more robust, easier to build and easier to repair.  

The solar cookers are box style with a single reflector.  The design uses only materials easily available in northern Nicaragua.  The framing is local wood, cut by local carpenters and the women of Las Mujeres …, assembled to make an inner case.  The outside of the case is made of light, galvanized sheet steel (for durability in a climate that is quite wet for half the year).  The inside of the case is formed of fiber board and very thin aluminum sheets (recycled newspaper printing plates).  The top is double glazed and all the cavities are insulated.  An insulated front door allows access to the cooking space.  A lid provides rain and wind protection as well as additional light (the side of the lid toward the cooker is a reflector).  A thin steel plate, painted black, sits in the bottom of the cooker.  Light enters the cooker through the glass, is absorbed in the black plate and converted to heat.  The heat is transferred to any pots inside the cooker through conduction, convection and radiation.  These ovens typically reach 160 C (320 F) on a clear sunny day and are used for cooking most foods.  
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There have been three major factors in our designs of the solar cookers: expense, use of locally available materials, and the custom and needs of the community receiving the solar cookers.  Our collaboration has improved the glazing, the interior case, the door, the lid several factors of the general construction of the cookers.  The project team this year is working to find better insulation materials and to design a better support mechanism for the reflective lids of the cookers.  Some improvements have come from our team and some from Las Mujeres…  The high quality of the technical exchange and the development of a strong, supportive, respectful long term relationship have been exciting and gratifying for all concerned.  We hope to visit our friends in Nicaragua during spring break next year.
Please see our wiki for more information: https://confluence.cornell.edu/display/SolarCooker/Home+ESW+Solar+Ovens
