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Abstract

Steam mechanical vapor recompression (MVR) technology, an advanced method for efficiently utilizing the latent heat of steam,
has significant application value in industrial energy conservation. This design innovatively integrates MVR technology into a
distillation system based on the characteristics of the mixed solution provided by the enterprise, constructing a heat pump distillation
system to recover ethanol from ethanol-water solutions. The design process includes core aspects such as process flow planning,
automation control scheme design, precise material balance, and key equipment selection. By comparing energy consumption with
traditional processes, the energy-saving advantages of MVR technology are highlighted. Additionally, construction flow diagrams
and equipment layout diagrams have been completed, providing a comprehensive solution that combines high efficiency and cost-
effectiveness for ethanol solvent recovery, from technical planning to engineering implementation, thus promoting the technological
upgrade of distillation systems in terms of energy conservation and emission reduction.
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