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  Enter. It is important to provide the population with quality grains and grain products 

throughout the year. This imposes great tasks on grain storage and processing enterprises. 

For this reason, it is necessary to know the properties of raw materials and the inspected 

object in order to rationally organize and optimally manage production processes. According 

to scientific concepts in this field, it is necessary to follow the following rules when 

evaluating the quality indicators of grain and its processing, as well as grain processing as 

the main raw material for grain products: 

- grain has complex compounds consisting of organic compounds, i.e. endosperm, pulp, 

shell; 

- a grain is an anisotropic compound, having a different structure and anatomic parts 

with a number of chemical compositions and they are significantly different from each other; 

- grain - a compound whose anatomical parts are made of polymers (proteins, 

carbohydrates and lipids); 

- grain - a living organism with a biologically active composition and system, the 

processes occurring in the grain have a controlled effect. 

   Purpose of work. Application of new innovative measuring systems in precise control 

of moisture of cereal products. 

    Research results. The fact that the grain mass consists of various components has its 

own characteristics that must be taken into account during its storage and processing. The 

mass characteristics of all types of cereal crops are divided into two groups: physiological 

and physical. 

  Physiological. A grain mass can be considered as a collection of living organisms with 

approximately the same conditions. The living parts of cereal crops are the main crop grain, 

weed seeds, microorganisms, insects and rodents. As a result of the vital activity of the listed 

living components, the processes that are usually called physiological appear. Knowing and 

managing these things allows you to reduce damage and improve grain quality. 

  Physiological processes. These include: grain respiration, post-harvest germination 

and ripening. 
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  Biochemical, physical, microbiological processes occur during storage of grain and 

grain products, and they change the consumption properties of grain. These are often 

interrelated processes. 

  The process of respiration supplies cells with energy as a result of the oxidation of 

mainly sugars of organic compounds under the influence of redox enzymes. Oxygen 

respiration (aerobic) takes place under conditions of sufficient oxygen. In conditions of 

insufficient oxygen, respiration without oxygen (anaerobic) occurs [1]. 

   The intensity of respiration depends on the humidity, temperature and quality of the 

grain. The intensity of respiration of dry grain is not very high. Moisture in dry grains is not 

more than 14%. In average dry grains (moisture 14.1-15.5%), respiration intensity is 1.5-2.0 

times higher than in dry grains. In wet grains (moisture 15.5-17%), the intensity of 

respiration is approximately 4-8 times higher than in average dry grains. The temperature of 

the rooms where grain is stored also greatly affects the intensity of respiration. 

  During grain storage, the intensity of grain respiration is the lowest when the 

temperature is around 00C. As the temperature rises in the warehouses where grain is 

stored, the intensity of grain respiration also increases. However, this process increases up 

to 50-55 0C, with a further increase in temperature, the intensity of breathing decreases 

sharply. Lack of capillary moisture in the grain mass (water vapor condensation has a great 

effect on the intensity of heating. The more free water is in the grain mass, the more 

intensively self-heating occurs. 

  Low-quality grains also have very high respiration intensity. Because of this, it is very 

difficult to store such grains. 

  So, according to the information given above, it is necessary to regularly control the 

humidity and temperature of grain during storage. The use of modern innovative measuring 

systems in the storage of grain and grain products in elevators is highly effective [2,3]. 

  Below is the scheme of intelligent measuring systems in the process of grain storage 

in the elevator. Inside the elevator is a strong steel wire (you can also use a plastic pipe) and 

a two-component sensor that controls temperature and humidity is installed on it every 2 

meters. The sensors send data from the grain layers to a measuring device controlled by a 

regular computer system. The transmission device works on the basis of a special program 

and analyzes the data and sends the data to the main control unit via the Wi-Fi system (Fig. 

1). 
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Figure 1. The process of applying two-component (temperature and humidity) 

innovative measurement systems during grain storage 

   Summary. A special program is installed on the computer to control the environment 

inside the elevator, that is, it can normalize the temperature in the internal environment by 

adding ventilation systems when the temperature in the stored grain layers increases. It can 

also mix grain layers using special devices. Information about the temperature in the grain 

layers can be sent to the desired places and individuals by e-mail, in the form of SMS to their 

mobile phones. 
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