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INTRODUCTION

Artificial drying of agricultural seeds ensures conditions for their preservation while by reducing the water content of seeds, it is possible to
keep them for long periods of time, without the need of complex storage facilities. During the drying process, both moisture and a significant
amount of heat are lost, resulting in high energy consumption. Recovery of lost heat from the used drying agent was achieved in an innovative
model of the vertical dryer so that the energy consumption of the drying process was reduced.

CFD (Computational Fluid Dynamics) simulation in innovative vertical dryer uses heat and mass transfer mathematical models, and the
results presented are the distribution of drying agent temperature and temperature in the seed layer.

The results obtained by the CFD simulation of the dryer have an error of £ 5% against the experimental determinations, which is an accepted
level in the heat transfer field.

MATERIAL AND METHODS

Designing the Innovative vertical dryer for agricultural seeds
requires several steps: sketch, CFD simulation, 3D drawing, execution
and experimentation. If the results of the process correspond to the initial
requirements of the project (a high energy efficiency vertical grain dryer),
the project is implemented. If these requirements are not met, the
process Is resumed from the start.

The innovative vertical dryer model with heat recovery for seed
grain drying has complex execution geometry, but for CFD simulation it is
simplified so that it is possible to define and visualize the internal flow
regions of the drying, and heat transfer (Fig. 1).

RESULTS AND DISCUSSIONS

The temperature gradient distribution on the drier vertical
section has shown in Fig. 2. The two regions can be distinguished
vertically from the dryer: the upper drying region where the average
temperature is 53°C, decreasing from top to bottom, and the cooling
region at the bottom where the temperature is 27°C.The temperature
In the hot air inlet area for drying is 80°C. Experimentally, a
temperature transducer was introduced into the three drying regions,
and after 25 minutes of operation, the temperature obtained in the
drying region was 48.6°C, and in the cereal seed cooling region was
23.3°C.
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Figure 1. Innovative vertical dryer geometry 1, 2, 3 drying sections; 4, 5 cooling

sections; 6 grain seed layer; 7 warm air inlet for drying; 8 nozzle; 9 deflector cones.
Figure 2. Temperature field and pathlines in the vertical dryer (°C)

The mathematical model for heat transfer is given by the energy
equation based on the first principle of thermodynamics of energy
conservation. The abbreviated form of this equation is:

bU _ R +kV°T + @

P dt @t Dryer power consumption when operating with corn seeds

The average power consumption per dry corn seed unit was
0.033 kWh/kg.

where: U is the internal energy, t time, Q term heat source, k coefficient of thermal
conductivity, T temperature, ® the term dissipation.
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The amount of maize seed introduced into the dryer was 660 kg.
Corn seeds had a moisture content of 19% at the beginning of drying
and at the end of drying they reached an average humidity of 14%. The
drying velocity of the seed layer on the three drying sections had an
average value of 2 m/s.

CONCLUSIONS

= By using the innovative vertical dryer model, energy consumption
per unit dry product is reduced by 6-10% and the drying time
decreases by 10-15%.



