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Abstract. The raw materials potential of firewood for burning in the Poltava 

region is rapidly decreasing in recent years, and the search for alternatives leads 

household owners to development of wood waste. It is known that during the wood 

processing (especially on an industrial scale), a large amount of waste is generated 

(about 50% of the volume of finished products), which under the correct approach can 

be used for further processing and further use. Non-waste technologies are in great 

demand. This includes, in particular, an innovative non-waste technology for 

utilization of branches of fruit trees cut in the gardens of private households. The use 

of chopped tree branches as a crisis-resistant fuel material is currently an alternative 

source for space heating. 

Results of work. Scientists and students of the Department «Agricultural 

Engineering and Automobile Transport» of the Faculty of engineering and technology 

of the Poltava State Agrarian University designed and patented the small-sized chopper 

of wood branches (see fig. 1. [1-4]) after taking into account all the advantages and 

eliminating the disadvantages of the analyzed structures of the above-mentioned 

mechanical means. 
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1 - support stand; 2-chopper movement handle; 3-control panel; 4-electric 

motor; 5-loading tray; 6- chopping drum; 7- discharge opening; 8-rubber wheels; 

9 – driven pulley; 10 – V-belt transmission; 

Fig. 1. General view of the developed chopper of tree branches 

 

From the analysis of theoretical studies, it was established that important factors 

influencing the process of chopping the tree branches, namely the size of the chopped 

material, are the cutting angle  of tree branches and the size of the knife protrusion 

, see fig. 2 [5]. 

Regression equation was obtained as a result of studies on the search for values 

of optimal parameters (the cutting angle of tree branches during the feeding and the 

distance of the knife protrusion from the disk plane) and their influence on the power 

consumption of electric motor of the chopper, and having processed the experimental 

data [6]. 

 
а       в 

a) measuring the size of the knife protrusion в) measuring the cutting angle of 

wood branches 

Fig. 2. The photo of determination of optimal values of influencing parameters 

 



h
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After transfer from encoded parameter designations to the natural ones, we 

obtained: 

,  (1) 

where  is the cutting angle (the angle of feeding the branches to the loading 

tray), ; 

 –are the knife protrusion values, . 

As a result of working out the equation, we found out that at , 

and , the power consumption of the electric motor of a small-sized tree 

branch chopper will be optimal and it will be equal to . 

Conclusions. 

A comparative multi-criteria analysis of existing technologies for chopping of 

branches of fruit trees cut during the care for their crown indicates the feasibility of 

using the technological process of chopping the branches with their subsequent use as 

fuel material. Based on performed theoretical studies, the regularity of the influence of 

the cutting angle and the value of the knives protrusion from the disk plane on the 

reduction of the power consumption of chopping branches was established.  Based on 

experimental studies, the regression equation is obtained for a single-rotor mobile 

branch chopper, which takes into account the dependence of the value of power 

consumption by an electric motor on the process of chopping the branches itself on the 

value of the cutting angle and the value of the protrusion of knives beyond the disk 

plane. The introduction of technology for utilization of cut branches using the 

developed chopper of tree branches will allow to reduce labor costs by 1.4 times, to get 

more fuel material by 2.6 times and to reduce the mentioned operating costs by 1.9 

times compared to the existing technology, which involves burning wood branches. 

The proposed technology for utilization of cut branches will allow to eliminate 

environmental pollution and additionally use the chopped wood as organic fertilizer or 

mulch. It is established that the average length of the particle of chopped tree branches, 

which meets the technical requirements of boiler operation, in the total weight of the 

chopped material is about 87% with the length of 3.15 mm to 67.5 mm. So, the chopped 

material can be can be classified as class P100CEN/TS 14961:2005 according to the 

classification standard.  
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In this article, we talk about the best combine harvesters that a farmer should have 

on his farm. You will find out which combine harvester manufacturers are market 

leaders [1] and what specific technical characteristics of special equipment you need 

to pay attention to during operation [2]. Let's take a closer look at the most popular 

combine harvesters among farmers [3]. 

The John Deere S690 model is one of the most popular in Ukraine and the world, 

because it is designed for harvesting heavy and dense crops with high yields [4], such 

as rapeseed [5], corn or sunflower [6]. 

Specifications: 

- 6-cylinder engine with a power of 460 kW and a volume of 13.5 liters; 

- fuel tank volume – 1155 l; 

- grain bin volume – 14.1 m3; 

- unloading speed – 135 l/s; 

- header width – 10.7 m; 

- rotor speed – 210/500 rpm. 

The front pair of wheels on the S690 has been replaced with tracks [5]. The grain 

supply scheme has 3 flows [3]. The shape of the rotor saves fuel. A sharply shaped 

front cone increases throughput [1]. Thanks to the increased space around the shaft, the 

threshing is soft, the straw is of better quality, and the kernels are preserved even in 

sensitive crops [7]. 

The John Deere S690 combine is equipped with: 


