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Influence of Liquid Film Renewal on Evaporation Performance in
Agitated Thin Film Evaporator
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Abstract:In order to explore the impact of the liquid film state alteration caused by the wiping action of Agitated Thin
Film Evaporator( ATFE) on evaporation performance of the evaporator, the concept of liquid film renewal frequency was
introduced by the research group. The effects of the number of scraper columns and rotational speed of scraper on the
liquid film were studied. The Lee phase change model was used to simulate the evaporation process of the liquid film.
The study explored the evaporation rates for four kinds of scraper columns configurations under the same renewal
frequency. Additionally, the influence of vapor pressure and vapor temperature on the evaporation rate was quantified
using the evaporation environment pressure ratio. The results show that, under the same renewal frequency, the
evaporation capacity of the evaporator when the number of scraper columns is 16 is higher than that when the number of
scraper columns is 4. Increasing the number of scraper columns reduces the evaporation environment pressure ratio of
water vapor, leads to a more uniform liquid film distribution on the wall surface, and promotes the increase of the
evaporation rate. Furthermore, as the renewal frequency increases, the liquid film evaporation rate first rises and then
declines, indicating the existence of an optimal renewal frequency. The simulation results provide a theoretical
foundation and reference for optimizing the configuration of scraper columns numbers and the scraper rotational speed in
ATFE.
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Figure 1  Model and 1/4 grid model of ATFE
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