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Abstract. The results of the analysis of the publications dedicated to the simulation of the ultrafiltration process during 2011-2020 are represented. The main trends in approaches to the simulation are defined
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[bookmark: _Hlk189218262]Introduction 
The pressure driven membrane processes including ultrafiltration (UF) are widely used in the chemical industry and related branches. At that, mathematical simulation is an important tool for the more effective application of these processes, including the determination of optimal and rational operation modes. Moreover, the methods of mathematical simulation are intensively developing in modern conditions. In the previous works the attempts of generalization and systematization approaches to the simulation of the pressure driven membrane processes for 2000-2010 [1], reverse osmosis [2], and nanofiltration [3] for 2011-2020. The current work is the continuation of this investigation. The purpose of the work is the analysis the main direction of the simulation of ultrafiltration during 2011-2020, the systematization and generalization of applied approaches, and also the determination of the rational range of the application of the different approaches to the simulation of UF.
Materials and methods
As it was in previous works [1-3], it was considered the publication dedicated to the simulation of ultrafiltration in leading thematic journals. Primarily, the journals dedicated to membrane processes such as Journal of Membrane Science (Elsevier), Membranes (MDPI), and also journals where the more general issues of chemical engineering and related branches. The classification of approaches to the simulation is based on the principles represented in the work [1].
Results ans Discussions 
In work [2], except for the analysis of the simulation of the reverse osmosis process, the number of publications dedicated to the particular pressure driven membrane processes was represented. Among them, the UF was considered in more than 150 sources, which is on the same level as forward osmosis, however, it is significantly lower than reverse osmosis and nanofiltration. The distribution of publications by years is shown in Fig. 1. Unlike reverse osmosis and nanofiltration, for which the sustainable increase in the number of publications was observed [2, 3], in the case of ultrafiltration during almost all period under consideration the approximately constant number of publication was observed, however in 2020, the significant increasing happened. The probable reason for this is progress in computer methods of simulation. The distribution of the approaches to the simulation is shown in Fig. 2.
Fig. 2 shows, that the biggest number of publications is dedicated to the issues of the optimization of the UF process. Also, it draws attention to the significant number of articles, where the models using artificial neuron networks (ANN) and concentration polarization were considered. However, the approaches based on the pore flow and computational fluid dynamics were applied the most often.
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Fig.1. The distribution of publications dedicated to the simulation of ultrafiltration by the years.
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Fig.2. The number of UF models in the chosen articles by classes: 1 – irreversible thermodynamics and diffusion based models, 2 – pore models; 3 – resistance and concentration polarization based models; 4 – CFD models; 5 – ANN models; 6 – molecular dynamics; 7 –optimization; 8 – energy and economic analysis; 9 – other models.
Conclusions
The level of interest to the simulation of the UF process is still stable, and the significant changes in comparison with the previous period were not defined.
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