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Abstract

Distillation is the most widely used separation method in the chemical process industry and is the largest energy consumer among process units. This fact has provided a continuous incentive towards the search for more energy-efficiency distillation systems. The Kaibel distillation column is a fully thermally coupled column, capable of separating four products in a single column shell with a single reboiler. Many papers discuss the steady-state design issues and propose heuristic and rigorous design optimization methods, but the dynamic optimising control of the divided-wall column has been explored in few works. This implies producing products at given purities and at the same time minimize energy consumption. 

This paper aims to investigate the effect of certain parameters on the optimal operation and the corresponding temperature profile of the column using a dynamic model. The temperature profile associated with optimality is important when considering self-optimising control. 
Simulations of the column were performed using UniSim. The feedstock contains the first four simple alcohols. The effect of reflux rate, number of column stages and the effect of the vapour split were investigated. The first two showed only moderate changes in temperature profile, while the vapour split showed a more substantial effect. The impact of some variables such as the number of trays in various sections and non-optimum design values of the vapour split on controllability of the divided-wall column were studied. 
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