The preparation of the Ethiopian staple food injera consumes 60% of a rural household’s energy requirement. Traditionally, this 60 cm diameter sourdough pancake is baked on a 20-30 mm thick clay griddle, called mitad, placed on three stones above open fire. During an average of 2 hours per session of preparing injera women are exposed to heavy smoke emissions and heat in a bent posture 2 to 3 times and in some areas even up to seven times per week. The high fuel consumption, resulting from the low energy efficiency of the mitad ((= ~10 %), is contributing conciderably to the alarming deforestation and exacerbating the energy shortage in many parts of Ethiopia. Consequently food security is increasingly threatened, because as long as an appropriate appliance for injera baking is not available, fuel saving stoves and alternative sources of energy like biogas are not accepted nor sufficiently adopted.

The aim of this study is to reduce fuel wood consumption and indoor air pollution by developing a multi fuel injera mitad, applicable in combination with existing energy saving and relatively cleaner stoves. Equal temperature distribution of up to 200°C throughout the 60 cm diameter mitad with the heat supplied from a central heat source was achieved by directed flue gas evacuation via a special duct system. To better exploit the available heat the first prototype was realized in metal: thermal conductivity of metal is 46.5 W/(m*K) compared to < 1 W/(m*K) of clay. Typical characteristics of the prototype are shorter heating time, reduction of the required baking temperature by 90K to 100°C while retaining the baking time of 3 minutes. However, the lower heat capacity of metal compared to clay influences the distinctive appearance of injera - it leads to a slightly different formation of the eyes (holes) on the pancake’s surface. The proven high demand for a fuel saving injera baking appliance in Ethiopia justifies the further optimization of the multi fuel injera mitad: the surface must combine advantages of both metal and clay, while different versions of the flue gas duct should allow utilizing the mitad with different stoves.

