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Numerical modeling of flow in the chamber of a solar dryer in order to
optimize the use of air deflectors
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Abstract

Solar dryers are used to dry agricultural products extensively. One of the most
important problem in applying these type of dryer is the low efficiency of them. There
are several methods to optimize the efficiency by decreasing the drying period. In
current research tried to increase the residence time of hor air in the dryer chamber.
Therefore, the flow in the chamber was modeled by CFD method initially. The aim of
this modeling was the recognition of the air flow pattern and creation of suitable
recirculation flow in order to increase the colapse time of hot air in the chamber. The
air flow pattern was simulated by Fluent software. Some air defelectors considered
below the trays of the chamber. The suitable places and deflector dimension were
obtained by constructing several models. These defelectors caused to increase the air
residence time by creation vertices in flow pattern. In order to observe the effect of
these variation in the flow, these deflectors were built and installed in the chamber
based on the suitable model. Tomato slices with 6 mm thickness were dried when the
mean air temperature and air flow rate selected as 60 °C and 0.018 m’/s, respectively.
In accordance with the results, Intensity of drying was increased when deflectors used
in the dryer chamber.

Keywords: Air deflectors, CFD, Solar dryer, Tomato

—yas-



