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CONDITIONS FOR MODELING OF CUTTING UNLOADING FROM THE 

HOPPER 

Many machines that are used in production lines, deal with such workflows, as 

loading, unloading, handling, selection, transportation and etc. of different bulk materials. 

Efficiency and high-quality operation of such machines depends, primarily, on the speed 

of the unloading, the parameters and operation modes of handling devices [1-2]. The issue 

is complicated by the need to ensure a uniform and continuous unloading of material one 

size (length) of which is significantly higher than the other two sizes.  

An example of such a material is cutting. This issue is an up-to-date one due to 

increased popularity of fuel on the basis of bioenergy crops and, consequently, the need 

in fast and efficient machines to create so called energy plantations. One of the most 

common crops is energy osier. The osier is planted by vegetative way with the help of 

cutting 20-25 cm long and 8-20 mm in diameter (graph 1).  

 

Graph1: Energy willow planting material 

Planting is carried out by machines in which the planting material is fed manually 

(graph 2). This significantly limits the possibility of improving the efficiency of the units. 
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Graph 2: Traditional energy willow planting with manual feed cuttings. 

To create a machine for planting such material the cutting should be transported fast 

and accurate. The study is an attempt to find strategies for justifying the cutting movement 

during their unloading from the accumulative capacity [3-6].  

In general, the tasks associated with the loading and unloading of bulk and lump 

material operations, that are aimed at reduction of manual labor, at increase of 

performance and transport load factor, are of great importance. A lot of scientists and 

researchers focused on the issue of process stability in unloading material from the storage 

hopper [7-9]. To achieving positive results of their scientific research would not have 

been possible without the in-depth study on the patterns of granular material 

characteristics. The phenomenon of bridging takes place in the technological process of 

hoppers and vehicles with bodies of hopper construction. As a result, the time of complete 

cleaning of storage hopper and bulk cargo transportation is increased. This leads to 

violations of safety requirements in carrying out the activities and sufficiently large 

financial losses. 

 

REFERENCES 

1. Adamchuk V.V., Baranov H.L., Baranovskyi O.S. Suchasni tendentsii rozvytku konstruktsii 

silskohospodarskoi tekhniky. Modern trends in the development of agricultural machinery designs. 

Kyiv: Ahrarna nauka, 2004. 396 p.  

2. Voitiuk D.H., Yatsun S.S., Dovzhyk M.I. Silskohospodarski mashyny: osnovy teorii ta 

rozrakhunku. Agricultural Machinery: The Basics of Theory and Calculation. Sumy: Universytetska 

knyha, 2008. 543 p. 

3. Hutsol T., Yermakov S., Firman Ju., Duganets V., Bodnar A. Analysis of technical solutions of 

planting machines, which can be used in planting energy willow. Renewable Energy Sources: 

Engineering, Technology, Innovation. 2018. pp. 99-111. doi: 10.1007/978-3-030-13888-2_10 



 
 

200 

4. Yermakov S., Hutsol T., Slobodian S., Komarnitskyi S., Tysh M. Possibility of using 

automation tools for planting of the energy willow cuttings. Renewable Energy Sources: Engineering, 

Technology, Innovation. 2018. – pp. 419-429. doi: 10.1007/978-3-030-13888-2_42 

5. Yermakov S., Hutsol T., Ovcharuk O., Kolosiuk I. Mathematic simulation of cutting unloading 

from the bunker. Independent Journal of Management & AMP; production (IJM&P). 2019. p. 758-777. 

doi: 10.14807/IJMP.V10I7.909 

6. Frączek J., Mudryk K., Ślipek Z. Wierzba salix viminalis alternatywą energetyczną dla 

gospodarstw rolnych w Małopolsce. Inżynieria Rolnicza. 3/58. 2004.   

7. Ivanyshyn V., Yermakov S., Ishchenko T., Mudryk K., Hutsol T. Calculation algorithm for the 

dynamic coefficient of vibro-viscosity and other properties of energy willow cuttings movement in terms 

of their unloading from the tanker. 6th International Conference – Renewable Energy Sources (ICoRES 

2019) Volume 154, 2020. – pp. 04005. doi: 10.1051/e3sconf/202015404005 

8. Yermakov S., Mudryk K., Hutsol T., Dziedzic K., Mykhailova L. The analysis of stochastic 

processes in unloadingthe energywillow cuttings from the hopper. Environment. Technology. 

Resources. Rezekne, Latvia. Proceedings of the 12th International Scientific and Practical Conference. 

Volume III.  2019. pp. 249-252. doi: 10.17770/etr2019vol3.4159 

9. Yermakov S., Hutsol T. Features of the heterogeneous rod-like materials outflow. 

Technological and Methodological Aspects of Agri-Food engineering in young scientist research. 

Krakow, 2018. – pp. 55-68. 

  


