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Drying Faba Bean Seeds in a Silo with a Vertical Air Circulation System
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Summary. Legume seeds harvested by combine harvesters in 

the fall are characterized by a high moisture content. In this 

study, faba bean seeds were dried at low temperatures in a silo 

with a vertical air circulation system. Low temperature and long 

drying time of 90 hours minimized thermal stress in seeds. The 

objective of the study was to describe the drying process of faba 

kW electric heater. The results of the study have indicated that 

3·Mg-1·h-1 3·Mg-1·h-1, subject to the degree of 

with a ventilation cone facilitates the process of drying faba bean 

seeds. Faba bean seeds are dried most rapidly along the silo’s 

axis of symmetry, whereas the drying rate is lowest along the 

silo’s outer walls. Seeds are dried faster in the lower part of the 

silo, therefore, a two-phase drying process is recommended in 

should be removed upon the achievement of the optimal moisture 

content for storage. The remaining seeds should be dried in the 

second stage of the process.
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INTRODUCTION

New low-tannin faba bean varieties with a determi-

nate growth habit, containing a minimal amount of tannins 

of faba beans grown for fodder, in particular, if imports of 

that plays an important role in crop rotation schemes with 

a predominance of cereals. Legume seeds harvested by 

combine harvesters in the fall are characterized by a high 

moisture content. Intensive drying of faba bean seeds in 

roof dryers leads to thermal stress, which damages the 

embryo and causes seeds to develop microcracks [8, 9]. 

Roof dryers are not suitable for drying crop seeds. Several 

attempts have been made to dry faba bean seeds at low 

results of experiments where cereal seeds were dried in 

silos [2] prompted the current attempt to dry faba bean 

seeds in a silo with a vertical air circulation system. The 

objective of this study was to describe the drying process 

-

ject to the height of the seed layer inside the silo, were 

determined to evaluate the drying process.

was designed at the former Department of Process De-

The silo is a steel structure. The cylindrical section 

slant height of the cone is parallel to the slant height of the 

discharge tube. The cone is separated from the discharge 

tube by a distance of 0.7 m. Research results indicate that 

the designed ventilation system permits air movement 

throughout the entire bulk [2]. For the needs of this ex-



pumped air. Pressure was measured to the nearest Pa. In-

spection openings were used to collect samples from vari-

ous locations in the bulk. Total airstream pressure and static 

measurements were performed when seeds were added in 

content of non-usable impurities. Total seed weight was de-

moisture content were collected at various points along 

was determined by the drying method with the accuracy of 

air throughout the silo. The parameters of circulating air 

content were collected eight times, approximately every 

air were determined upon sample collection. 

The results of calculations revealed that the total area 

of vents in the ventilation cone is larger that cross-sectional 

area of the pipeline connecting the fan with the silo. There-

3·h-1. 
3·h-1 when the 

active and pressure was measured every time a new batch 

of seeds was added to the silo. The results of ventilation 
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3·h-1 when the 

silo was full. This is a constant value at which faba been 

seeds were dried for 90 hours. The correlation between 

the amount of air pumped into the silo as the height of 

3·Mg-1·h-1. When the height of the seed layer in-

3·Mg-1·h-1, and the drying process was 

amount of air supplied to the silo as the thickness of the 

air supplied at any thickness of the seed layer (Figs. 2 and 

Fig. 2. 

the seed layer in the silo.

Fig. 3. Changes in the amount of air supplied to faba bean seeds 

in the silo.

Fig. 4. Temperature and relative moisture content of air as a func-

tion of drying time.

Fig. 5. 

Fig. 6. 

Fig. 7. 

Fig. 8. 

-

was very high because seeds were dried by air with the 

lowest moisture content. 

The initial moisture content of seeds in plane W2 was 

-



resistance due to seed segregation along the silo wall [2, 7]. 

changes in air moisture content were similar at all points. 

90 hours of drying, moisture content was determined at 

passing through the thickest seed layer is more moist than at 

-

tion curves indicate that seeds were dried most rapidly along 

the silo’s axis of symmetry. The seed bulk was characterized 

by the highest porosity along the axis of symmetry, which 

CONCLUSIONS

3·Mg-1·h-1 3·Mg-1·h-1, subject 

facilitates the process of drying faba bean seeds.

of symmetry, whereas the drying rate is lowest by the 

silo’s outer wall. 

therefore, a two-phase drying process is recommended 

part of the silo should be removed upon the achieve-

ment of the optimal moisture content for storage. The 

remaining seeds should be dried in the second stage 

of the process.
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