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New technologies of agricultural production, the use of high-performance
agricultural machinery and changes in the timing of harvesting grain crops
requires energy-efficient drying complexes. This is the most energy-consuming
and responsible part of grain and leguminous crops post-harvest processing
accounting for 50% of all energy consumption.

The search for ways to reduce the cost of the agricultural grain production
process always remains a task for researchers and manufacturers of agricultural
machinery and equipment.

The analysis of trends in the development of grain dryers of well-known
global manufacturers indicates the main directions of their improvement. Theу
are the maximum use of the potential of the drying agent, the use of renewable
energy sources for its preparation, the use of high-quality construction materials
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in the production of dryers, the unification and application of drying equipment 
for all agricultural crops [1-3]. In the theoretical analysis and in the mathematical 
description of drying processes, the research object (drying grain) is formalized 
as a capillary-porous colloidal body. This body has fixed thermophysical 
characteristics [4-7]. As a rule, physical and mechanical properties of agricultural 
materials are not taken into account. This significantly affects the change in the 
process of their dehydration during post-harvest processing. 

To form an effective energy-saving drying technology, mechanical systems 
for intensification of the drying process should be used. It is necessary to equip 
drying complexes with such mechanical systems. Since agricultural raw materials 
have different properties, this mechanical system performs additional operations 
in the dryer. Namely loosen and mix the grain layer, increase the area of contact 
of the drying agent with the wet material, direct the flow of the drying agent, etc. 
The study of such energy-saving technologies is an important task in the 
production of plant products. 

Research results. One of the ways to reduce energy consumption for post-
harvest processing is to increase the contact area of the surface of the grain 
material and the drying agent [8, 9]. For corn, this is done by cutting the cob into 
pieces (Fig. 1). For legumes, such as soybeans, this effect is achieved by incising 
the surface of the grain (Fig. 2) before loading it into the dryer. 

Research results show that this method of intensification of drying of 
agricultural materials can reduce drying exposure by 25-30%. It is advisable to 
use it for drying non-seed, food products. 

 
 

 

 
Fig. 1 Corn cob grinding mechanism Fig. 2. The mechanism of incising the 

shell of soybeans 
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For unstable grain material, the method of intensifying the removal of 
moisture from the seed material by mixing (Fig. 3 and Fig. 4) and loosening (Fig. 
5) its layer during the drying process is expedient [10, 11]. 

 

 
Fig. 3. Grain dryer with a perforated spiral surface in the drying chamber 

 

   
Fig. 4. Dryer with mixing of the 

material layer 
Fig. 5. Grain dryer with spiral 
activators of the grain layer 

 

 

 
 
 
 
 

Fig. 6. Functional diagram of a 
dryer with a conical drying 

chamber 

 
There is a decrease in the flow rate of the drying agent when moving 

through a layer of grain material in the drying chamber. This is due to 
aerodynamic resistance. This leads to a decrease in the volume of the drying agent 
according to the height of the dryer. To avoid this, the drying chamber should be 
made in the form of a truncated cone (Fig. 6). As a result, the air flow along the 
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height of the chamber is equalized due to the change in the radius of the drying 
chamber. 

Conclusion. A significant amount of work on the formation of energy-
saving drying technology was carried out by the department of agricultural 
engineering named after Prof. H. Khailis of Lutsk National Technical University. 
The result is that for the formation of energy-efficient post-harvest processing of 
grain and other agricultural plant materials, it is advisable to use mechanical 
systems for intensification of the drying process.  
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