Drying kinetic simulation of a successive pressure drops dehydration (SPDD) machine.
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Abstract 
Drying is one of the most important operations in specialty coffee obtaining because during this process the organoleptic properties of the product are significantly modified, therefore it is necessary to monitor the variables affecting this procedure, mathematical simulation is a feasible alternative in which it is possible to predict the drying kinetic of the coffee bean to determine the operation conditions and correct machine design in order to obtain a high quality product. The drying process was executed by a successive pressure drops dehydration machine, a system that have obtained lower drying times  in comparison to the common drying techniques applied to agricultural products. The objective of this study was to develop a mathematical model able to determine the coffee bean drying time under a successive pressure drops dehydration process (SPDD) at different temperatures. 

The model was developed using 3 drying temperatures (30, 35 and 40 °C), 5 samples of parchment coffee were used in the model construction and 2 for the model validation, in which the moisture content was estimated during the drying process. The model implementation was made using the programming language Microsoft Visual Basic 6.0, the mathematical development was based on the Thompson thin layer drying model, in the model validation the correlation coefficient and the mean squared error were the selected statistical parameters used as adjustment indicators. The simulation goal is to extrapolate the obtained results for different temperatures inside the established range used in the successive pressure drops dehydration process. Moreover the model can be used as a useful tool in the design of thin layer drying machines.
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