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THEORETICAL SUBSTANTIATION OF THE GRAIN DRYER WITH A SPIRAL WORKING ELEMENT
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Grain drying is a complex and essential process, the safety of crop depends on the results of that process. Based on the results of the analysis of existing 

designs of grain dryers, we found that they mainly aim at drying food grain. For grain drying for selection purposes, it is necessary to carry out significant 
transformations in their regime and design parameters of existing grain dryers. It leads to unreasonable increase in time of grain treatment and cost of 
heat treatment process. We have proposed a new patented design of a selection grain dryer. The difference of the proposed means of mechanization is the  
transporting working element in the form of a flat spring which has a perforated plate of a circular shape and equipped with a drive rigidly connected to it. 
The heating element is placed under the transporting working element and is made in the form of a perforated flat ring, the holes of which have bushings 
made of heat-insulating material. The fan is connected by an air duct to the perforation of the heating element. The aim of the research was the theoretical 
substantiation of the parameters of the devised means of mechanization. As a result of the research, the influence of the temperature gradient which depends 
on the thickness of the dried grain was detected. In particular, it was justified that, in the contact method of heat supplying, the heating of a grain layer thicker 
than the thickness of a single layer goes slowly, although the value of the heat transfer coefficient in this case exceeds the value of a similar parameter for 
convective drying. This predetermines the effectiveness of application of the contact method of heat transfer when drying grain in a single layer. An important 
factor is the need for constant movement and mixing of the grain layer to avoid local overheating of the grain, which is in direct contact with the heating 
surface.
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