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The study of heat and mass transfer of fluidized bed for drying and soption material are described and analyzed in
this work. Energy and exergy model are developed to analysis various aspects of the kinetics of fluidized bed drying.
Furthermore, an experimental investigation of a fluidized bed with cooling and heating pipe is conducted to study
sorption characteristics of a new organic sorbent desiccant material. In the first part (Chapter 1 to Chapter 6) of this
thesis, the objective of this study is to conduct an exergy analysis: to better understand and compare the influence of
heat and mass transfer parameters on the process effectiveness and to develop an energy and exergy efficiency model of
a fluidized bed dryer without cooling or heating pipe. In the second part (Chapter 7 and Chapter 8), the objective is to
study the dynamic sorption characteristics of organic sorbent materials by using fluidized bed with cooling and heating
pipe.

The use of exergy principles enhances understanding of thermal/chemical processes and allows sources of
inefficiency to be quantified. The effects of the inlet air temperature, the bed hold up, the fluidization velocity and the
initial moisture content on the drying time, the energy efficiency and the exergy efficiency are analyzed using the model
developed. Some correlations by using non-dimensional parameters including well known Fourier and Reynolds
number to estimate energy efficiency and exergy efficiency of fluidized bed drying process for wheat and corn materials
are proposed. Finally, the model is validated to experimental drying data to elucidate the effects of inlet air temperature,
Fourier and Reynolds numbers in different operating conditions.

Experimental investigation was carried out to observe the sorption characteristic of the organic powder type sorbent
composed of the bridged complex of sodium polyacrylate as a new kind of sorption material. Sorption characteristics of
organic powder sorption material in fluidized bed with a cooling pipe and sorption process in fluidized Bed with a
heating pipe have been investigated. Sorption and desorption water vapor and the variation of temperature in the sorbent
bed with time were measured under various conditions. The non-dimensional correlation equations were obtained under

sorption and desorption process in terms of relevant non-dimensional parameters.
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