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KINETICS OF SUNFLOWER SEEDS AND SOYBEANS 
DRYING IN ELECTROMAGNETIC FIELD 

Bandura V.M., Ph.D., Professor 
Vinnitsa National Agrarian University 

Marenchenko O.I., Pilipenko Ye.O., Katasonov O.V. 
Odessa National Academy of Food Technologies

Abstract: It is shown that Ukraine is the leader among the countries producing sunflower oil and the 
volume of its processing is growing dynamically. There is also demand for soybean oil. The key process in 
oil production technologies is the drying of raw materials. It is drying that largely determines the energy 
consumption of oilseeds and the quality of the product. In the conditions of the energy crisis, reduction of 
specific energy consumption in food technologies is a priority task. The expediency of finding the newest 
approaches to the organization of the process of drying oilseeds, the definition of conditions that will 
provide the necessary regime parameters with minimum specific energy costs is substantiated. The paper 
proposes an innovative method of drying soybeans and sunflower seeds using electromagnetic energy 
generators of microwave and infrared ranges, and air has the role of a diffusion medium. It has been shown 
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that this method can significantly increase the energy efficiency of the drying process and reduce the 
duration of the process of removal of moisture. It is shown that the intensification of the drying process with 
the combined microwave and infra-red energy is achieved through the successive action of the emitters. The 
microwave field facilitates the movement of moisture from the inner layers of the seed to the surface, and 
the infrared field is already removing moisture from the surface. 

The scheme of the experimental installation and the formed tasks of experimental research are presented. 
The experiments used a tape drier, which has three cascades of microwave and infrared emitters. The 
methodology, which allowed to correctly determine the influence of regime parameters on the process of 
drying soybeans and sunflower seeds, is given. The influence of the type of the energy supplied, the specific 
power, the load on the tape, the type of product on the kinetics of drying has been determined. The drying 
lines, the drying rate line at various ratios of the emitter capacities and loads on the soybean and sunflower 
seeds straw are presented. Analysis of results is given. A comparison of different drying modes is feasible and 
reasonably feasible, which allows designing belt dryers with electromagnetic energy sources for soybeans and 
sunflower seeds. 

Key words: electromagnetic energy sources, sunflower drying and soybeans, energy efficiency.
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DRYERS NEXT GENERATION
Yarovy I.I.1, Ph.D. Katasonov O.V.2 

Abstract:The next generation dryers should use in their work not convective but a new, innovative way of 
supplying heat energy. The most promising is the use of ultrahigh-frequency radiation.

Using as an energy source MW field one can solve one of the main problems of modern convection drying 
technology. The problem is that heat is transferred to the moisture of the material through several agents - 
intermediaries. At each of the stages of this sequence there are unproductive losses, and the amount of heat 
should be brought to the moist material to heat up all material to a temperature at which intense evaporation of 
moisture will take place. In a detailed analysis, such a drying scheme looks far from optimal. 

Drying using the MW field in the convection background looks like an almost perfect alternative. This 
method of drying allows you to generate heat by acting directly on the moisture contained in the material, 
without intermediaries, minimally heating the material itself. 

The rate of heating and damp removal in the MW drying chamber is much higher than that of a convection 
heating dryer. Each of the drying chambers provides removal of moisture from the stream of moist material. The 
drying chambers themselves can be combined in sequential and parallel groups, and the intelligent control of the 
operation mode of each of the cameras will ensure the implementation of flexible drying scenarios. 

Equipment using MW heating can be easily integrated into modern designs of current dryers and other 
process equipment. Of particular interest is the possibility of creating a drying MW module with a vertical 
arrangement of working areas. 

The study of the dynamics of material heating by the MW field, in the volume of the sample at different 
distances (depth) relative to the source of radiation was carried out. In most experiments, there was a linear 
dependence of the temperature of the layer on the radiation power and depth of the layer. Experiments have 
shown a high dynamics of the heat of the moisture in the material. So with 80% of the magnetron power (0.6 kW) 
at a depth of about 0.1 m, the temperature increased by 25 grams. With just 250 s. It is such a "fast" heating that 
provides high performance performance of MW devices. 

Given the ultrahigh, compared with the existing methods, the heating rate, the technology of using the 
energy of the microwave electromagnetic field to process the flow of plant material will undoubtedly find its 
place in modern technological processes. 
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