Design and Development of a solar coffee roaster

Conventional coffee roasting methods used by the farming community of developing
countries are costly due to rapidly increasing costs of fossil fuels and electricity that
needs high initial investment. Traditional coffee roasting technique is causing
deforestation by cutting trees for burning wood as fuel to provide heat for roasting
green coffee beans. During the recent years non-uniform rainfall patterns also causes
erecting of coffee flowers at different stages that dire need to provide On-form roasting
facilities for green coffee beans. This research was taken up to provide decentralized
coffee roasting on form levels by using renewable energy and develop a solar coffee
roaster. A 10 m2 Scheffler reflector is used to produce heat by reflecting and focusing
direct normal irradiance (DNI) on a 450 mm diameter roasting cylinder heat exchanger,
which transfers the available heat energy to a 10kg capacity stainless steel cylinder by
conduction process. The absorbed heat is transferred to unroasted coffee beans by
conduction while rotating cylinder helps in uniform roasting of coffee beans. Green
coffee beans were fed in the roasting cylinder through a feeding hopper and after the
roasting process the coffee beans are slide towards discharge chute. Thermal Image
camera was used to determine the heat losses from the roasting cylinder. With heat
absorber and using various speed of drum rotation for light, medium and dark roasting
can be achieved respectively.
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