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Abstract 

 

The study of the operating parameters of an innovative equipment hybrid drying for cereal seeds is important for drying 

technology. An optimal operation of the hybrid dryer model requires the monitoring of essential technological 

parameters such as the velocity, temperature and humidity of the drying agent at the entrance to the dryer, as well as the 

temperature plus humidity of the drying agent at its exit. The energy consumption of the hybrid drying equipment is 

also monitored. Equipping the hybrid dryer with sensors to track these technological parameters is important, and 

knowing the accuracy of their measurement both in stationary and non-stationary regimes, leads to the evaluation of the 

degree of variability of the acquired numerical data. An important role in the evaluation of the technological parameters 

of the installation is also given by the mounting position of the sensors in the hybrid drying installation. The innovative 

equipment hybrid drying has both a convective pre-drying component and a final drying component through high 

frequency currents (microwaves). In the convective drying component, the cold air is heated in a heating battery with 

electrical resistances to a maximum of 44.9°C at an average dryer air inlet velocity of 16.54 m/s. In the final part of the 

drying plant, after passing through the microwave component, the maximum temperature reaches 39.3°C. The average 

energy consumed in idle operation of the hybrid dryer is 1.52 kWh. 
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Cereal seeds are "of great economic 

importance worldwide not only as human food, but 

also as animal feed and as raw material for a large 

number of industrial products and biofuels" 

(García-Lara S. et al, 2019). To be stored safely, 

avoiding respiration processes, germination, mold 

damage or insect infestation, cereal seeds must be 

dried immediately after harvest (Chulze S.N., 

2010). Concerns towards the production of 

dehydrated products on an industrial scale have 

appeared since 1900, when the main objectives 

were the development of drying equipment that 

would accelerate the drying process and its 

independence from atmospheric conditions 

(Miraco Industry Research and Design Center). 

The first drying facilities built were those with 

natural convection, where the drying agent was a 

mixture of air with combustion gases or only 

heated air. Starting from this type of dryer, a new 

equipment was invented in which the drying 

chamber was equipped with a liquid fuel burner, 

fan and air regulating flaps, the model after which 

the vast majority of drying installations in that 

period (Baker C., 1997). All existing seed dryers 

generally have common subassemblies with 

precise and well-defined functions. Due to the 

diversity of cereal seeds, which behave differently 

depending on their structure and composition, 

some of them do not withstand aggressive drying 

conditions, characterized by high temperatures and 

low moisture content of the drying agent 

(Rudobashta C. P. et al, 1996). Taking into account 

all this, with the development of the technique, in 

the process of designing tower dryers for cereal 

seeds, the attention was directed towards obtaining 

a superior quality of the dried product. However, 

energy consumption and drying time were not 

greatly reduced with these equipments (Gageu L. 

et. al., 1999). The first industrial drying equipment 

for the food industry was a hybrid tunnel dryer 

with continuous operation, combining convective 

and high-frequency current (microwave) drying 

using microGas™ technology in an integrated 

drying system powered by natural gas 

(http://www.microwavedrying.net). The paper 

presents the operating parameters of an innovative 

hybrid drying equipment for cereal seeds. 

 

MATERIAL AND METHOD 
 
The innovative equipment for hybrid drying of 

cereal seeds was designed and realized within a 
research project (figure 1). The innovative equipment 
hybrid dryer was tested in the first stage without 


