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Abstract The thesis focuses on the current situation where there are relatively few simulation
studies on the high-gravity MVR heat pump distillation system. For the typical non-ideal system of
ethanol-water, based on the non-equilibrium stage model of the gravity field distillation column in
the Aspen Plus simulation software, the volume transfer is compiled and transferred. The Fortran
subroutine of the parameters of mass and phase boundary area constructs the mathematical model of
the supergravity distillation column. Under the two working conditions of changing the reflux ratio
and changing the feed position, the simulation of the high-gravity MVR heat pump rectification
system is carried out, and the simulation results are compared with the experimental results in the
literature. The results show that: The average error for the mass fraction xp is 0.74%, for the system
COP is 9.52%, and for the system SMER is 13.26%. This shows that the established simulation model
can be used for the simulation of the high-gravity MVR heat pump distillation system. Taking a
processing capacity of 0.3 m3/h as an example, based on the single variable method, the influence of
operating parameters on the mass transfer effect and energy consumption of the system is analyzed.
The results show that the optimal reflux ratio of the system is 6.8, the optimal feeding position is
the 15th tray, and the optimal rotation speed is 3000 r/min.
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