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Statement of problem. Rapeseed remains economically profitable and
provides a high level of net profit even with a relatively small harvest. But in order
to achieve the desired result, it is necessary to maintain all elements of its
cultivation. Particular attention is required for harvesting and post-harvest
processing of the crop due to the individual biological and physical-mechanical
properties of this crop and chemical composition of seeds.

Based on the analysis of the properties of rapeseed, it is necessary to
theoretically and experimentally substantiate and select parameters that would
ensure the most efficient and high-quality drying process under various initial
conditions.

Analysis of the latest research. A number of scientists have studied drying
process of various plant materials and, in particular, dense layer of seed materials
[1-4]. However, little attention has been paid to the study of the drying process of
rapeseed, which has its own characteristics. Firstly, rapeseed is characterized by
uneven seed ripening. Overripe seeds (with a moisture content of 9% and below)
easily fall off and are damaged. Secondly, rapeseed has small seeds. This
specificity of seeds affects the harvesting, cleaning, drying and storage of the crop.
Thirdly, rapeseed seeds contain up to 45-54% oil, which also has its own
peculiarity - it consists mainly of oleic acid. High oil affects the stability of seeds
and requires its immediate processing. In addition, high-oil seeds are prone to
intense respiration, have low moisture absorption capacity, and therefore require
special storage and drying conditions.

Drying rapeseed is one of the most labor-intensive and responsible
processes in grain drying technology. Wet seeds containing a large percentage of
oil and protein have a high risk of spontaneous combustion. It must be dried very
carefully, setting the temperature of the heat carrier significantly lower than when
drying cereal seeds, since at high temperatures the protein coagulates and dies.
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The temperature of the drying agent should not exceed 50 °C. After drying,
rapeseed must be cooled to a temperature of 15-20 °C.

The purpose of research - to study kinetics of drying rapeseeds, to improve
existing methods and means of drying process, which will allow to determine
rational energy-saving parameters of post-harvest processing.

Research results. To study the drying process of rapeseed seeds, a
developed laboratory setup was used (Fig. 1). The setup consists of a fan, a heater,
a flexible connection, a drying chamber with cassettes for material.

The setup works as follows: atmospheric air is supplied by a fan to the
heater, heated to the temperature set by the regulator and supplied by a flexible
connection to the drying chamber, in which numbered cassettes with samples are
installed one above the other. The drying agent moves through the cassettes with
rapeseed samples installed in the specified sequence from the bottom up, ensuring
the implementation of the counter-current method
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Fig. 1. Installation for studying the drying process of rapeseeds

For drying, samples of material with a known initial humidity and mass
were poured into the cassettes. Drying was carried out for an initial relative
humidity of 11% and 15.5% at a CA temperature of 60-65°C and 45-50°C,
respectively. At equal intervals, the values of the mass of the material in the
cassette were recorded, according to which the humidity was determined and
graphs of the change in humidity over time were constructed (Fig. 2).
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Fig. 2. Change in seed moisture during drying in a pilot plant at a drying
agent temperature of 60-65°C and 45-50°C, respectively.

To increase the intensity of heat and moisture exchange, it is necessary
to ensure mixing of the grain layer and to avoid the occurrence of stagnant
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zones during drying. Layers of material in the dryer, having different porosity
and density, have different aerodynamic resistance, and, accordingly, are
ventilated with different intensity. Taking into account the results of theoretical
and experimental studies of the process of drying bulk materials [5, 6], the
design of a rotary dryer is proposed (Fig. 3). The dryer contains a drying
chamber located on a frame, a fan, an electric heater and a loading auger. Inside
the drying chamber there is a perforated surface twisted in a spiral. This allows
for precise control over the time the material spends in the drying zone by
selecting the rotation frequency of the spiral. This technology is especially
suitable for drying rapeseed seeds themselves, due to their physical, mechanical
and thermal properties.
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Fig. 3. Scheme of rotary dryer for rapeseeds.

Conclusion. As a result of the research, experimental dependencies of
changes in the moisture content of rapeseeds from the moment of action of the
drying agent for different temperatures and initial moisture content of rapeseeds
were obtained.

The proposed design of the dryer eliminates the main disadvantages of
rapeseed dryers - uncontrolled time of material stay in the drying zone. In
addition, the presence of a spiral perforated base allows to loosen and loosen the
layer of material in the drying zone. Increase the area of contact of the material
with the drying agent and thereby increase the efficiency of its energy potential,
intensify the drying process.

The design of the dryer allows for the development and application of
energy-saving methods for drying rapeseed. This can be achieved by selecting
rational dryer parameters, including the spiral pitch and drum rotation frequency.
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