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Desiccant air conditioning system has been continuously growing during the past several years. Desiccant can be
regenerated (reactivated) by application of heat to release the moisture. Improving the performance of desiccant
dehumidification system can be providing more opportunities for this technology. In order to reduce the influence of
heat capacity of the vessel when the processes switch from sorption to desorption and for stable amount of
dehumidification and strict humidity control, we proposed fluidized bed with two chambers. One chamber is for
sorption and the other for desorption which are working continuously. Sorbent powder is transferred by spiral tubes that
connected the two chambers. The present research deals with sorption polymers as an organic sorbent (HU720PR) are
used as a desiccant material and circulated by the spiral tubes between the two chambers in continuous fluidized bed. In
order to increase heat and mass transfer between the sorbent material and moist air, the heating pipe and the cooling
pipe are immersed inside the two chambers is also investigated in this work.

Fluidized bed dehumidification is one of the most complex and least understood operations which involve
simultaneous heat and mass transfer and coupled multiphase flow, and there are deficiencies and difficulties in the
mathematical description of the phenomenon of simultaneous and coupled heat, mass, and momentum transfer in
sorption particle. The objective of the present work is to investigate the operation of continuous sorption and desorption
process in two connected fluidized beds with and without cooling pipe which is immersed in sorption chamber and
heating pipe is immersed in desorption chamber. In this study heat and mass transfer were considered to evaluate the
effect of spiral revolution speed, air velocity, desorption and sorption inlet air temperature, and initial bed height in the
chamber to dehumidification rates.

In the first part (Chapter 2 and Chapter 3) of this thesis is literature study to review the background theory of
dehumidification, sorption and desorption in fluidized bed, desiccant and sorption material. In the second part is
experimental study (Chapter 4 and Chapter 5) of this thesis, the objective is to study the dynamic sorption
characteristics of organic sorbent materials in sorption and desorption chambers by using continuous fluidized bed
without cooling and heating pipe (Chapter 4). In this experiment, particle circulation rate can be easily set up by using
spiral tubes with geared motor. The air velocity at desorption and sorption chamber is same. The sorption and
desorption process were in balance condition because the amount of water vapor releases in desorption chamber is
about the same with that sorbed in sorption chamber. This condition is coinciding with the aim of this experiment,
finding stable amount of dehumidification, absolute humidity outlet for sorption and desorption process. The
non-dimensional correlation equations were obtained under sorption and desorption process in terms of relevant
non-dimensional parameters.

The dehumidification characteristics of organic powder sorption materials by using continuous fluidized bed with a
heating pipe and a cooling pipe is part of this study (Chapter 5). Sorption rate of water vapor and the variation of
temperature in the sorbent bed with time were measured under various conditions. The last part (Chapter 6) is
mathematical modeling and numerical simulation to provide a better understanding of the sorption process in
continuous fluidized bed for dehumidification process.
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