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Abstract

This work aims at developing a novel middle vessel batch distillation (MVBD) through thermal
integration route. At first, an internally heat integrated distillation column (HIDiC) configuration
is devised for techno-economic feasibility. Under this scheme, the MVBD is divided into
rectifying and stripping sections, which are proposed to act as heat source and heat sink,
respectively. Utilizing the internal heat source, the utility consumption gets lowered in both
reboiler and condenser. Aiming to further improve the energetic potential of this HIDIC
configuration of the MVBD column, the vapor recompression (VRC) mechanism is introduced,
yielding a hybrid HIDIC-VRC scheme. For a meaningful comparison between all these MVBD
column configurations, one needs to operate them at the close, if not same, dynamical response.
For this, an open-loop control policy is developed to ensure the optimal use of internal heat
source in both the HIDIC and VRC schemes. The proposed HIDIiC and HIDiC-VRC structures
are evaluated by estimating their respective energy savings of 43.25 and 83.5%, and total annual
cost (TAC) savings of 1.17 and 29.17% with reference to a conventional MVBD column.

Finally, a comparison of these HIDiC-based schemes is made with the VRC-only of the MVBD.
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