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Ph.D. Dissertation:

Thermodynamic study of a solar dryer equipped with
air recycle and uses it to modeling of pistachio drying
process by using genetic algorithm and artificial neural



network approaches

In this study, force convection indirect solar dryer system equipped with air-recycling
controlling system was designed and constructed to pistachio drying and its results were
compared with others pistachio drying methods such as convectional hot air drying and
traditional (shade and sun). The effects of various drying methods on quality properties
(color components of Lab system and shrinkage), sensory properties (shell appearance,
texture, color, roasted flavor, rancidity, releasing kernel by fingers, sweetness, shell
splitting and overall palatability) and engineering attributes (axial dimensions, shell
splitting, porosity and density) of produced product were measured. The results show that
the drying times to reach safe moisture content of less than 6% (wb) in drying methods
shade drying, sun drying, solar drying without recycling, and solar drying with recycling
(or convectional hot air drying) respectively were 48, 19, 16, and 13h. While solar drying
method with recycling had the lowest shrinkage, it had the highest drying rate, shell
splitting, bulk density and kernel density in comparison with the other methods. As well,
input/output exergy and exergy loss in recycling state is the highest than without recycling
state which in this case because of the higher temperature in air recycling state.



