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Parametric Analysis of Solid Desiccant Bed on Adsorption and Regeneration in Bin Grain Aeration

Bui Ngoc Hung*

Abstract

In this thesis, performances of solid desiccant tray on adsorption and regeneration in bin grain aeration are
investigated. The study is divided into two parts. The first part deals with the effects of cooling/heating coil on the
adsorption/regeneration of solid desiccant tray for controlling air humidity. The second part is to evaluate the concept
of integrating a tray-typed desiccant unit into paddy silo under various inlet air conditions.

In the first part, thermal performances of solid desiccant tray having internal cooling/heating coil for air
humidity adsorption and desiccant regeneration are studied. Three unit of desiccant tray each of 48 cm x 48 cm cross-
sectional area and 2.5 cm thickness filled with silica gel are tested in a wind tunnel. For adsorption process by the silica
gel. Approximately 10-40% of air humidity could be adsorbed more in case of the internal cooling. The outlet air
temperature increases only slightly. In regeneration process, a hot air stream is used to repel the moisture in the silica
gel. With the employment of internal water heating, the regeneration time is shorter than that of without internal water
heating. In addition, a correlation for calculating the adsorption/regeneration performance of the silica gel trays is
developed and the results from the model agree well the experimental data.

In the second part, the aeration simulation of stored paddy by integrating desiccant tray unit into grain
ventilation system are examined. A simulation program is performed by using the AERO program (Lopes et al., 2006)
and the models of desiccant tray. Three conditions, without desiccant tray, with desiccant tray but no internal water
cooling and with desiccant tray with internal water cooling, are investigated. The simulation is performed with a fixed
air aeration rate of 0.3 (m3/min)/ton. Various values of the ambient air temperature and the relative humidity, and the
number of desiccant trays are also considered. The simulated result showed that 4 desiccant trays with internal cooling
(3.5 kg of silica gel per tray) were appropriate to control the grain temperature and the moisture content of 18 ton of
grain stored in a cylindrical silo at ambient air temperature of 28 °C and relative humidity of 80%, or 6 desiccant trays
with internal cooling at the ambient air temperature and relative humidity of 26° C and 90%, respectively. In addition,
a potential of excessively dried or wetted paddy, at the location near by the air inlet, during aeration under humid

tropical regions can be prevented.

" Doctor of Philosophy (Postharvest Technology), Postharvest Technology Research Institute, Chiang Mai University. 171 pages.
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