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Abstract 

 

The objective of this study was to examine the efficiency of the grain aeration process in a vertical silo and the energy 

consumption required for aeration. Aeration of cereal seed for long-term storage is a widely used method in agriculture. 

By understanding the aeration process and the physical problems that arise from it, the results indicate that by eliminating 

factors that lead to inadequate aeration and introducing an automation system, significant savings in aeration energy 

consumption can be achieved. In addition to this energy advantage, the cereal seeds are maintained in quality parameters 

for a longer time, avoiding weight loss. Comparing the experimental results of energy consumption in a vertical silo and 

the time needed for aeration with other energy consumption in the world, a reduction can be observed by introducing 

automation and preconditioning of the grain before it is placed in the silo. Also, by automating the aeration of silos, excess 

aeration is avoided due to the need to remove excess moisture from the seeds and high temperature kernels formed in the 

silo. 
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According to the latest data from the World 

Food and Agriculture Organization (FAO) in 2022, 

cereal production increased by 0.7% from last year 

to 2.796 million tons. The annual global analysis 

shows that cereal production is on an upward trend 

(https://www.fao.org/worldfoodsituation/csdb/en/). 

Consumption and storage data also track production 

data in a similar way, and the latest FAO data shows 

that about one third of cereals produced are stored. 

As production and consumption follow each other 

in similar quantities, it becomes very important that 

stored cereals are kept in appropriate conditions, 

without loss of quantity, quality with minimum 

energy consumption required for storage. On the 

other hand, the development of agricultural 

technologies has reduced the time between 

harvesting and storage of cereals from a few weeks 

to a few hours. In this case, seeds may need to be 

dried and cooled depending on climatic conditions. 

Another problem is when grain is transported and 

stored again for long and even intercontinental 

transport under varying temperature and humidity 

conditions. In this case, because the cereals are 

exposed to conditions very different from ideal 

storage conditions, the nutrient and moisture 

balance may be disturbed. Although moisture 

content of 12-14% (wet basis) for cereal grains has 

been considered the optimal condition for long-term 
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storage, it has been found that harvesting at this 

desired value has been difficult due to the sudden 

change in climatic conditions in temperate zones, 

leading to the development of aeration and cooling 

drying strategies for subsequent management of 

stored grains (Navarro S., 2022). Each abiotic 

(temperature, humidity and airflow) and biotic 

(grain, insects, fungi and bacteria) component 

interacts continuously in grain storage silos. Also, 

the external impact of changing climatic conditions, 

storage structure design, aeration system design, 

proper evaluation of seed mass in long-term storage 

and energy consumption have become important 

research topics in grain storage (Tefera 2011; 

Magan 2007; Jayas 2003). Increasing silo storage 

capacities of cereal grains have required the 

introduction of computerized platforms to collect 

energy consumption data and temperature, humidity 

parameters in and outside silos to manage storage 

by maintaining temperature, moisture content, 

airflow and keeping insect populations and pest 

development in silos under control (Singh 2017; 

Maier 1999).  

This paper aims to study the aeration process 

of corn seed, the major factors influencing it and to 

determine the energy consumption of silo aeration 

by monitoring temperature, humidity and power 

parameters over a month. 


