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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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EXPERIMENTAL STUDIES OF BOILING HEAT TRANSFER 
 OF FOOD SOLUTIONS 

Zykov A.V. Ph.D; Reznichenko D.N. postgraduate student; Bezbah I.V. Ph.D. 
Odessa National Academy of Food Technology; Odessa; Kanatnaya Street, 112 

Abstract.Vacuum evaporation is widely used in the food technologies. The equipment for this process is 
well known and methods of calculation and design of vacuum evaporators are described in literature as well. 
However, in some cases the accuracy of existing methods is not enough. The problem of designing the new, more 
efficient apparatuses that work in regimes, which are not usual, needs to clarify some dependencies. It concerns 
the problem of boiling heat transfer coefficient determination for such solutes as food products because of the 
high or sometimes extremely high viscosity of many food staffs is. To take into account properties of products 
many authors use the Prandtl number. However, determination of these properties exact values is not always 
possible especially it concerns the viscosity of Non-Newtonian fluids, which are the most of food staff. For 
experimental verification of heat transfer coefficient values, an apple juice was chosen. At first, the theoretical 
value was obtained with Tolubinskiy dependency using. The vapor bulbs grows rate and surface tension 
coefficient were solved as for water. The dependencies between the heat transfer coefficient and heat flux for 
apple juice with concentration from 15 to 50 Brix were obtained as result. There are several different equations 
to calculate the properties of apple juice depending on temperature and concentration and several resulting 
dependencies that differ from each other were obtained. The comparison with the experimental data that was 
obtained by authors made possible to choose the right equations for apple juice viscosity determination when the 
heat transfer calculation error did not exceed 20% that is standard error for used dependency and for many 
others. To reduce this error on the base of obtained experimental data the correction coefficient was calculated. 
Therefore, the equation to calculate the heat transfer coefficient for boiling apple juice where maximum error 
did not exceed 5% was obtained. The experimental research was conducted under atmospheric pressure. To 
obtain the value of heat transfer coefficient in vacuum condition the Tolubinskiy dependency can be used or 
addition experiments should be conducted. It depends of required accuracy level. 
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