Analytical overview of approaches to modeling the oxygen-induced cracking processes
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Analytical overview of the existing approaches to computer modeling the oxygen-induced cracking processes was performed. The chemical schemes and kinetic modeling techniques the oxygen-induced tar cracking processes, methods of mathematical modeling including representation of chemical reactions for the components groups and taking into account the reactions based on the model components, modeling of the dynamic mode of the process based on the concept of predictive control have been studied. Based on the analysis it was found that for the modeling of this process it is advisable to choose the model components that are the most informative to characterize the properties of fractions and use them for the compilation of balance equations.
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Engineer technique for vortex chamber with weighted liquid drop layer
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Vortex-type equipment can be used for heat concentration of thermolabile materials in the “gentle” mode, providing indestructibility of matter. Special traffic flow management as drop rotating weighed layer provides lack of direct contact with heated surface of chamber responsible for activation thermal destruction processes. The main problem for this type apparatus is a variety of factors and the aim of the study is to construct the real technique reflecting industrial application, specifics of design features, operating mode, and internal processes. Based on aerohydrodynamics principles of swirling flows and on condition that all size drops are weighed, authors obtained the analytical equations including constructive the characteristics of vortex chamber and gas tangent blade swirling diffuser, the technological regime properties. Using the relations in the range of the recommended values for major parameters as the base, the engineer charts applicable to the vortex chamber for thermolabile liquids concentration are constructed.
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Development of mathematical model of the process of biodiesel epoxidation in the presence of a molybdenum catalyst
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Experimental data on oxidation of methyl esters of fatty acids of vegetable oils (sunflower, rape and olive oil) by air oxygen were given. Experiments were made in the columned device in the presence of the epoxidation catalyst – compound of propylene glycol and molybdenum. The main products of reaction were the corresponding epoxides which are formed on several ways during  catalytic epoxidation of nonsaturated fragments of the oxidized by air from the formed peroxyradicals and hydroperoxides. The main contribution to thermal effect of the process is made by reactions of oxidizing destruction at a rupture of double connection with formation of aldehydes. The scheme of process of oxidation and epoxidation of methyl air of fatty acids of vegetable oils and its mathematical model with use of quantum and chemical methods of calculation of thermodynamic functions for the main and side reactions with the analysis of the experimental data obtained as a result of carrying out process on different types of raw materials were offered. The main regularities of process of epoxidation are revealed. An inspection of adequacy to the developed model was carried out.
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The paper presents the developed vortex distillation stage with a low flow resistance in the complex processing of vegetable raw material processes (the production of ethanol, the separation of fluids used in the preparation of biologically active substances). Analysis of intensification mass exchange paths (i.e. the gas transfer into the liquid) show that the use for these processes bubbling devices did not significantly improve performance and efficiency. Therefore, the use of centrifugal acceleration is the easiest way of intensification of mass transfer. The rotation promotes fragmentation stream of gas bubbles at the contact level, mainly due to the force of inertia.
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Determination of effective technological parameters of the apparatus for the separation of oil-water emulsions in an inhomogeneous electric field
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The article presents the results of researches about determination of effective structural parameters of electrode systems devices that implement the processing and separation of water-in-oil emulsion in an inhomogeneous electric field. The verification of the earlier proposed mathematical model provided using original data from experimental observation water-in-oil emulsion dynamics. The original criterion of the effectiveness of coalescence  of water droplets in oil that allowing to compare the effect of geometric parameters of the installation performance is proposed. In the study determined threshold value of the interelectrode distance and the length of the shortest electrode in the apparatus for treatment of water-in-oil emulsions in an inhomogeneous electric field.
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