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= w BE H  Development of an Internally Heat-Integrated Batch Distillation Process

Batch industries, especially the solvent recovery, need the energy saving process that can easily
produce the separation of mixtures. Otherwise, conventional batch distillation process is energy-intensive
industry because of adding a large amount of thermal energy as a separation agent. Recently, it has been
reported that the energy saving with respect to elementary technology and zero reflux and/or no reboil
operation can be obtained by using a Heat-Integrated Distillation Column (HIDIC).

The scape of this study is to develop an energy saving batch distillation system applying internally
heat-integrated technology.

This doctoral thesis consists of 5 chapters.

Chapter 1.

The general reviews and research trends of energy saving batch distillation process, especially internal
heat-integrated technologies were described. The dehydration process of IPA-water separation via
commercial scale batch distillation column was explained. The purpose of this study was indicated.

Chapter 2.

This chapter verified process characteristics of the batch HIDIC using simulations. The batch HIDiC
model was developed. The ideal and non-ideal separation process were calculated using the developed
models. The energy saving performance of batch HIDIiC was analyzed.

Chapter 3.

This chapter discussed the heat transfer characteristics of the batch HIDIiC using the experimental
setup. The flow rate and temperature profiles along the column at the total reflux operation was
confirmed. Heat transfer area and overall heat transfer coefficients were estimated.

Chapter 4.

This chapter evaluated separation performances of the batch HIDIC using the same experimental setup
in the Chapter 3. The total reflux operation and withdrawal operation were conducted. The composition
profile along the column and the composition of distillate were analyzed. Also, the separation and energy
saving performances of the dehydration process was confirmed.

Chapter 5.

This chapter was summarized the results and conclusions in this thesis.
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