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under the action of gravity, Archimedes and speed pressure 
stays in equilibrium. 

Originality. The mathematical model of a soil particle 
motion along the generatrix of submarine face suction area 
has been developed. The submarine face of the hydraulic 
dredger has been for the first time examined as an area li-
mited by the suction area of the previously distended soil. 

Practical value. Analytical dependences for determi-
nation of suction stream speed on the border of subma-
rine face suction area allowing a particle to stay in 

equilibrium have been got. Analytical dependence for de-
termination of pulp suction radius has been obtained. 
Dependences allow setting the scope of pulp suction area 
in the submarine face, and defining the volume of soil 
mined out by the hydraulic dredger. 

Keywords: hydraulic dredger, submarine face, 
washing out, suction, suction speed, suction radius
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Ɋɢɫ. 1. ɋɯɟɦɵ ɤɚɧɚɬɧɵɯ ɨɬɤɚɬɨɤ: ɚ, ɛ, ɜ – ɩɨ ɝɨɪɢɡɨɧɬɚɥɶɧɵɦ (Į < 6º); ɝ, ɞ – ɩɨ ɧɚɤɥɨɧɧɵɦ (Į = 6º ÷ 30º) ɜɵɪɚ-
ɛɨɬɤɚɦ (1, 2 – ɨɞɧɨɛɚɪɚɛɚɧɧɵɟ ɥɟɛɟɞɤɢ; 3 – ɫɨɫɬɚɜ ɜɚɝɨɧɟɬɨɤ; 4, 5 – ɤɚɧɚɬɵ; 6 – ɞɜɭɯɛɚɪɚɛɚɧɧɚɹ ɥɟɛɟɞɤɚ
ɢɥɢ ɥɟɛɟɞɤɚ ɫɨ ɲɤɢɜɨɦ ɬɪɟɧɢɹ; 7 – ɤɨɧɰɟɜɨɣ ɲɤɢɜ); ɡɞɟɫɶ Į – ɭɝɨɥ ɧɚɤɥɨɧɚ ɩɭɬɢ
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Purpose. To develop the methodology for determining 
energy consumption of rope vehicles in order to extend the 
field of its efficient implementation in mining industry. 

Methodology. The solution of the tasks was executed 
in a complex by analyzing the existing approaches of de-
termination of energy consumption in open cast mining, 
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generalizing the possible schemes of cargoes haulage by 
the rope transport, choosing the single criterion for eval-
uation of energy required for moving of cargoes and 
making the algorithm of its calculation. 

Findings. Existing methodologies for determining 
energy efficiency of transport systems of open cast mines 
have been generalized and systematized, and the most 
significant factors determining it have been identified. 

Algorithm of determination of specific energy con-
sumption of transportation by means of rope systems has 
been developed and dependence of energy consumption 
on the inclination angle of the mine working for recom-
mended transport and technological delivery schemes of 
cargo have been set. 

Originality. Dependences of energy consumption on 
the inclination angle of the mine working of rope transport 
facilities in opencast mining have been established for the 
first time and on the basis of this analysis the rational 
transport and technological schemes have been offered. 

Practical value. Recommendations about introduc-
tion of the surface rope road in opencast mining have 
been developed. Use of surface rope roads reduces trans-
port system energy consumption by 30%. 

Keywords: assessment of efficiency, energy consump-
tion, surface rope road, energetic method, energy criterion
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