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Theoretical investigation of the conical outflow regulator of free-flowing  material 

The dependences of the influence of the angle of slope of the cone-slope surface of the regulator of the 
outflow of loose material and the radius of rounding of the end part of the hollow cylinder of the flow-out 
material flow controller on the maximum value of the cone-shaped slope movement, at which the flow area of 
the loose material remains less than the area of the inlet of the material duct; Dependence of influence of value 
of cone displacement on the time of complete unloading of the hopper; Dependencies that allow to determine the 
flow rate of material and the volume of the discharged material for different values of the main parameters of the 
regulator. 

Research findings. 
1. In the convex (rounded) form the face of the hollow cylinder regulator leaks (see fig.1) leakage 

area, and therefore the main indicators of the regulator, depending on the radius of rounding. 
2. The value h1, that defines the limit value of displacement h in regulating leakage performance is 

largely dependent on the angle  and smaller - the radius r. 
3. A complete unloading hopper t1 increases and efficiency decreases with increasing angle  and 

decreasing coefficient . 
4. Growth factor , h and decreasing displacement angle  entail a more rapid decrease leakage rate v. 
5. The results allow to determine the value of basic geometric parameters of the regulator to ensure the 

necessary benchmarks. 
conical outflow regulator, free-flowing material  
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     V  = 3 /  (10,8 / ).  

          
       -3,6  

   .  
   ,      -

     D  = 1245  = 1,245 ,    
 (  = 0,05): 

 
1  (1- ) / (0,5 ), .V D                                                (1) 

1 (1 0,05) 3 / (0,5 1,245) 4,58 .  
  

     i = 0,616 (   )    
  ,     : 

 
1 / , .i                                                           (2) 

1  4,58 / 0,616 7,43 .  
  

        = 1,8  [19],  
    N : 

  
N   , .                                                      (3) 

N   1,8 7,43 13,4 . 
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       .  [23], 
         = 0,96    

 (  = 0,96).      (  = 0,815)   
N ,        ,    

: 
 

 N / , .N                                                       (4) 
13,4 / 0,815 16,4 .N  

 
    n  = 24 ,      

   - N  = 394 ,    .  
     [21, 22].     : 

  
 N / N .                                                          (5) 

 13,4 /16,4 0,82.  
  
       ,  

  .    .1. 
   .1 ,    N    

   -   .  
 
  1 –   N , ,     n  = 24 

: i = 0,198, 
 = 23,1 -1, 

 = 850 / 3 

: i = 0,428, 
 = 8,9 -1, 

 = 720 / 3 

: i = 0,616, 
 = 7,43 -1, 

 = 760 / 3 

: i = 1,33 
 = 2,9 -1, 

 = 450 / 3 
1226 567 394 182 

  
  ,   N       

-  , , ,     . 
     .2.  

 
  2 –   N , ,     

V , /  ( / )  
 «i» 1,5(5,4) 2,0(7,2) 2,5(9,0) 3(10,8) 

0,198 613 817 1020 1226 
0,428 284 378 472 567 
0,616 197 262 326 394 
1,330 91 122 152 182 
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.          
N =113…238 . 
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   " ".   , 
   " -6"    n  = 48 .  250  

        
 8   . , ,   
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 ,    - N  = 5,2 . 
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The energy characteristics of the working process of seeding machines and systems 

The purpose of the research was to establish the nature of the qualitative and quantitative influence of 
the energy performance of a seed system. 

Currently, many types of metering systems and energy performance of their work is not completely 
defined. When creating planting machines main attention is paid to ensure quality of process and performance. 
At the same time, the current requirements for optimization of energy consumption indicate the need for analysis 
of the intensity of the working process of the sowing devices. Therefore, in this work the determination and 
comparison of power to drive the seeding apparatus and systems. 

Sowing machines and systems require a relatively large amount of power to operate, although the 
destruction of the ties between the seeds and their movements, active power values can be much smaller. 
seeding, seeder, system, apparatus, energy, efficiency, drive, power 
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