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THEORETICAL RESEARCH OF  BEET ROOT CROPS HEAD 
CLEANING BY ELASTIC CLEANING FLAIL WHICH IS 

MOUNTED ON HORIZONTAL DRIVE SHAFT 
 

V. Bulgakov, Ye. Ihnatiev 
 

Summary 
The most widespread in the world technology of harvesting sug-

ar beet tops is the topping all green petiole and leaves, its collecting for 
use in biogas production and further scalping of the upper part of the 
root crops head from the tops remains, which is carried out on a root. 
Accordingtothisschemeworksmosttoppingmachinesthataremanufactur
edintheworldtoday. However, research carried out today found that 
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cutting of top parts of root crops heads leads to lost up to 10% of sug-
ar-bearing plant materials. After scalping there is a need for imme-
diate processing of sugar beet root crops, as there is a loss of sugar 
juice and through the cut-off parts in a root crop enter bacteria which 
cause rotting and loss of a root crop. Therefore, a more favorable op-
eration for tops harvesting is not scalping, but heads cleaning from 
tops remains. Therefore, high requirements are imposed to cleaning of 
root crops of sugar beet from tops remains, caused by lack of presence 
on heads of root crops of the green and dry remains, as well as loss or 
damage of root crops heads. The purpose this research is development 
of the general theory of interaction of elastic cleaning flail with sugar 
beet head on a root, in the process of cleaning tops residues when the 
flail is mounted on a horizontal shaft and obtains results of numerical 
modeling of its kinematic and structural parameters In the theoretical 
study were used methods of modeling, higher mathematics and theo-
retical mechanics, in particular theorem of mechanical system kinetic 
energy change, theorem of mechanical system angular momentum 
change, theory of impact, drawing up and the solution in closed form 
of differential equations of motion, as well as programming and carry-
ing out numerical calculations on the PC. As a result of the conducted 
theoretical research the equivalent scheme was developed and the dif-
ferential equation of the movement of the elastic cleaning flail on a sur-
face of root crop head of sugar beet which is mounted on a horizontal 
drive shaft. Based on the conditions for the creation of necessary 
crumpling force and not knocking-out from soil of root crops beet, tak-
ing into account dimensional and mass characteristics of sugar beet ob-
tained new result-expressions to determine the angle of rotation and 
the angular velocity of the rotational motion of elastic cleaning flails 
for different values of its geometric dimensions and shapes: rectangu-
lar parallelepiped and circular cylinder. A new analytical expression to 
determine the crumpling force of beet tops stalks with the spherical 
surface of the sugar beet head. On the basis of numerical modeling on 
the PC were determined rational kinematic and structural parameters 
of sugar beet heads cleaner on a root, which ensure high-quality heads 
cleaning from beet tops residue and not knocking-out bodies of root 
crops from the soil. These parameters include: speed of translational 
motion, which shall not be less than 2.5...3.0 m·s-1, length of the elastic 
flail should not be less than 0.4 m, weight 0.4 kg, drum radius – 
0.25…0.3 m, and crumpling force 90...110 N. 
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THE POTENTIAL BALLASTING OF WHEELED TRACTOR  
FROM THE CONDITION OF ECOFILL TIRES DEPENDING  

ON THE PRESSURE OF THE AIR IN IT 
 

V. Kuvach v, V. Mitkov, A. Aubov, A. Shulga 
 

Summary 
The paper possibility of ballasting wheeled tractor from the condi-

tion  of  ecofill  tires  with  consideration  to  the  pressure  of  the  air  in  it  a  
discusses. The effect of tires pressure on the potential weight of the bal-
last wheeled tractor a researched. 
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 =  ·U i/Ui +  F·F i/Fi +  SK i +  KN·N i/Ni +  K ·g i/gCOi + 

KCH·g i/gCHi +KNOx·g i/g i + KL1·L /L1 + KL2·L /L2 + KL3·L /L3 + 
+ KN·N /N  + K ·g /gCO  + KCH·g /gCH  + K x ,  (1) 

Ui - ;  
K i – ;  

F – ;  
KNi – ;  
KCOi – ;  
KCHi – ;  
KNOxi – ;  
KL1 – ;  
KL2 – ;  
KL3 – , -

;  
K x – ; 
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U i, N i, g i, g i, g i, L … L  -  
, -
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=0,25  + 0,22  + 0,18 + 0,14  + 0,11  + 0,07  + 0,03 . 
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ACCOUNTING INDICATOR OF THE ECOLOGICAL  
PROPERTIES OF MOBILE POWER TOOLS IN THE METHOD  

OF DETERMINING ITS TECHNOLOGY LEVEL 
 

V. Mitkov, V. Kuvachov,T. Chorna, S. Sologub 
 

Summary 
The paper technique of an estimation of technological properties 

mobile power tools by its ecological properties. The results of a survey 
of experts to determine the weight of single indicators in the evaluation 
of the generalized indicator of environmental and technological prop-
erties of mobile power tools a presented. 



  .6, .3 

  

 

41 

 631. 
 

  
 

 
., ., .- . ,4 

., . 
 

.: 067-526-27-61 
 

 –  
 

. -
. 

, -
, .  

,  
, -

. 
 

: , , -
, . 
 

. -
 

.  
-

.  
. 

 
.  

  -
 –  [1]. 

 1992 -
 « » .  

.  
, -

,  
. 

,  (  
, ,  

                                                
4© ., . 



  .6, .3 

  

 

42 

.) , -
,  

. 
,  

, ,  «  
»  

.  
,  

. 
,  

, .  
-

,  
, . 

, , -
.  –  

. , -
. , , , 

 [2]. 
-

,   
-

. -
, , -

, .  
-

, -
 ( ) . ,  

, -
, ,  

, -
, . 

 « » -
, . [3, 4, 5, 6]. 

 – , 
,  

 – « , , -
».  

.  
 

, . , 
 ( ) – -

. . -



  .6, .3 

  

 

43 

.  
,  

, 
. 

,  
, -

. 
-

 [7]: 
1. ; 
2. ; 
3. ; 
4. ; 
5. . 

, , , -
. -

 – .  
, -

. 
, ,  

 –  
,  

, -
. 

,  
   

. -
 

, . -
 ( )  

. 
-

? 
 

 [8, 9]: 
-  21·1020  

; 
- , -

, ; 
-  1%  

. 
-

, , , -



  .6, .3 

  

 

44 

. , .1 -
 

. 
,  

, -
. 

, ,  
-

 ( . 2). 
 

 
 

 
 

.1. ,  ( -
):  –  ( ), 

 –  ( ). 
 



  .6, .3 

  

 

45 

 
 

.2. -
. 

 
, -

-
, .- . . -

 KWc , 
. -

, -
-

. 
,  

 
,  

.  
, -

 KWc  (  
 1).  « » –  

 
(0 0,5). 

 
KWc  (1 K )Wc -

. -
, ,  

. 



  .6, .3 

  

 

46 

 « , ».  
,  

.  
.  

,  
 ( , , -

, ) , , -
. 

-
, .  

 (  
).    

, , 
 

. 
-

, ,  
, , . -

.  
 

, -
,  Wc . 

 (  
) -

-
, . -

-
: -

.  
 ( -

). 
-

. 
 –  

 
, , -

,  
,  

. -
.  « »  

. , , -
, -

 



  .6, .3 

  

 

47 

-
, . 

 –  
, -

. 
-
-

. -
-

. 
, -

 ( )  
,  

.  
-

.  
,  

, -
. -

, ,  
, 

,  « -
» . -

-
, -

. , -
, -

 ( , , .), -
 ( , , .) 

.  ( -
) , -

, -
-

.  
.  

 – -
, -

.  
-

, . 
-

  . -
-



  .6, .3 

  

 

48 

 ( ,  
).  

 – ,  
, -

 – -
, . -

 – , , -
 

. 
-
 

. , ,  
 

. 
 

 GAi )  Wpi  
).  

 AiW .  
, ,  

.  
,   

=  WPi /  WAi. -
:  

-
   = WAi / GPi  . 

-
 

) . -
 

, -
. -

. , -
. 

 
 ( . 3). 



  .6, .3 

  

 

49 

 
 

. 3.  
 

. 
 

 « » 
).  ( ) -

 – -
. 

, ,  1 , 
 2 ,  

 0,3 . 
-

.  
. -

 10 . 
 

 ( . 4) ,  
. -

[10, 11]. 
-

. 
·pi i iW q C  

 iq - , ; 
iC - , ; 
-  1  i- , . 

, 
.  

. 

0
1
2
3
4
5

6
7
8
9

10

0 2 4 6 8 10    

 



  .6, .3 

  

 

50 

 
         
 

. 4. -
:  –  

 1 ,  
.);  – . -

, . . 
 

-
, , -

, . 
i iG CW
T

,  

-
 .   

  –  
.  Gi -

 ( )  G . 
 -

-
,   .  

 . -
 ia , 

-
 

.  
.- . 

, , 
-

. 
 

-
:  2-6;  1,5-2,5;  2,8-3; -

 1-2;  2,2-4,3. 
,  

-

0

0,2

0,4

0,6

0,8

1

1,2

1940 1950 1960 1970 1980 1990
0

200
400
600
800

1000
1200
1400
1600
1800
2000

1940 1950 1960 1970 1980 1990

 
.

./ 
 

 

. 
 

  



  .6, .3 

  

 

51 

-
. 

, -
, -

, : 
- .  1/65; 
-  1/20; 
-  1/10,5; 
- -

 1/5; 
-  1/2,5. 

: i
i

i

a . 

 ia   
-

.  
. 1.  

 1-22, -
 23-28 [21]. 

-
 

. -
-

, . 
, -

 
-

, , . .). 
 
 

. , ,    
.  

, , ,  
. ,  

 ( ) . ,  
. 

 
.  [13], -
 ( )  

3400 ,  3100,  
2750,  3300,  2760 . 



  .6, .3 

  

 

52 

 1 –  
, -

. .,  [12] 
 

  
 

-
, 

 

/
 

  
 

1  3,52 11,36 3,23 0,30 
2   2,71 11,74 4,33 0,231 
3   5,23 11,49 2,2 0,455 
4    3,18 13,3 4,18 0,239 
5  3,01 11,85 3,94 0,254 
6  3,58 11,13 3,11 0,321 
7    5,89 11,11 1,89 0,529 
8   2,63 12,1 4,59 0,218 
9  5,8 15,12 2,61 0,383 
10  5,07 15,28 3,01 0,322 
11  8,15 15,28 1,87 0,535 
12    0,87 2,73 3,14 0,318 
13  ) 4,1 14 3,41 0,293 
14  1,62 2,74 1,69 0,592 
15   0,43 2,38 5,53 0,181 
16    9,44 4,64 0,49 2,040 
17  8,2 0,81 0,1 10 
18   8,53 1,12 0,13 7,692 
19    1,3 1,7 1,31 0,763 
20  4,22 1,18 0,28 3,571 
21  2,62 36,81 2,92 0,346 
22   5,26 2,85 0,54 1,852 
23   1,13 0,36 0,32 3,125 
24  37,78 7,18 0,19 5,263 
25   65,87 5,75 0,09 11,111 
26   35,86 8,43 0,24 4,167 
27   24,83 5,65 0,23 4,848 
28   -

 
4,67 1,63 0,35 2,857 

29  4,91 2 0,41 2,439 
30   5,89 0,3 3,333 



  .6, .3 

  

 

53 

-
 ( )  50 %. 

 
: 

= , . . 
  –  . 

,  
: 

= ,  
-

, -
, : 

= = . 
  

, , 
. 
-
-

.  
.- . : -

, ,  – ;  – -
, ( .  

), ; -
 – -

; , , , , 
. – ; ,  

 –  ( , , .). 
 

, , 
. 

-
 ( ). . 2 -

, -
. , 

 12,885  (  
), -

 19,978 .  
, .- . -

 =0,6450  19,978 -
. 



  .6, .3 

  

 

54 

 2 
-

 
 

 
 

, . 
iq  

ia , 
/

 

·i iq a  
 

i , 
/

 
·i iq ,  

1  0,240 11,74 2,818 5,23 1,255 
2  0,161 15,28 2,460 8,15 1,312 
3  0,27 2,74 0,740 1,62 0,434 
4 ,  0,36 4,64 1,670 9,44 3,398 
5 ,  0,26 1,7 0,442 1,3 0,338 
6  0,4375 2,38 1,043 0,43 0,188 
7  0,2 7,18 1,436 37,84 7,568 
8  0,9 2,0 1,800 4,91 4,419 
9  0,7 0,68 0,476 1,523 1,066 

    12,885  19,978 
 

, , -
.  

, -
, -

. 
-
-

. , -
 5-10  

. 
 

.  
, -

, ( ) -
.  ( -

) . 
-

, .  k -
)–  

 ( ).  
(1 )R c cW k W kW , 

 cW –  
(2800-3400 ); 

jC ; 



  .6, .3 

  

 

55 

(1 ) ck W – ,  
 ( ); 

kWc– ,  
. 

,  
CKW , -
  

·j j

j

q a
c

, 

 jq –   j , ; 

ja –  j  , 
, ; 

jc – -
 j . 

-
 ( pW ): 

·
· i j

p i i
j

q a
W q a

c
 

: 
· (1 )i i cq a K W  

·i j
c

j

q a
KW

c
 

 
,  

.  
·i j

j

q a
c

– . « » -

, . 
, -

 [14,15]:  – 0,23 - 0,38;  – 0,1 – 0,13; 
 – 0,15 – 0,35;  – 0,20 – 0,25;  – 0,25 – 0,31. 

-
-

 ( . 3).  
-

 R =0,3  13,990 -
, -

 3,4487 . 
 
 



  .6, .3 

  

 

56 

 3 –  
 

 
 

 
-
 

-
 
, 

 

-
.  

, 
 

. 
. 

 
 

-
 

 
-

 
, 

 

 
-
-

 
 

. 

. 
 

1  0,07 5,73 0,12 0,4025 3,352 
2  0,04 8,43 0,30 0,3372 1,121 
3  0,08 5,65 0,22 0,4520 2,05 
4  0,003     
5  0,9 2 0,30 1,8 6,00 
6  0,7 5,89 0,30 0,457 1,523 
     3,4487 13,990 

 
 3000  

,  K = 0,3  
,  5100-6300 . . 
.  

: , , . 
: 

- ,  
, -

. 
- , -

. -
-

j  
j ( ). 

-  – -
-
 

 qi . 
 - ,  

-
 ( ) -

, , -
. 



  .6, .3 

  

 

57 

 -
: 

–  – ; 
 –  – ; 
– -

; 
-  ( ),  

. 
. 

- , -
. 

- , -
 Cj -

. 
 

-
.- . . 

- ,  
. 

. -
. -

 c , -
. -

 1,3  
 (11% ),  — 3,7 .  

(23% ). O -
 o  —  2,  3,2 

 ( .  18  24% ). 
, -

, 
, -

. , -
, .  

, -
,  

. . 
 [16], , , -

,  ( , -
),  

, -
. ,  

.  



  .6, .3 

  

 

58 

: -
 

-
. -

,  
-

. 
 

,  
, -

. -
 « » -

 « »  
 ( )    ( ) . -

. -
, -

, . 
, -

.  [17, 18], 
-

.  « -
», .  

 
 –  

, , . 
,  

, , 
 –  « -

» ( . 5). , -
 

. 
 

 
. 5. : . 

 



  .6, .3 

  

 

59 

 
»  « », 

 –  
, ocp o .  

,  
: 

- -
;  

- , -
-

. 
 « » -

. -
: . -

.  
 

.6, )  ( . 6, ). 

 
  

. 6. :  – ; 
 – . 

 
-

 [19, 20]: -
 (  

 
); -

; ; -
;  

 – ; -
 

; -
;  

. 



  .6, .3 

  

 

60 

-
-

.  2012  (Hooper .) -
-

 – -
.  

-
 – , -

, -
,  – -

, -
.  

,  574  
,  – 

 – -
, -

.  
 - .  

 [21].  
-

 (YS) -
 

(Ymax):ln(Ys/Ymax). -
 

,  –  . ,  
, -

,  
.  

 ,  
,  

 – ), , 
,  

,  
. -

, . 
,  (  21-40%) -

-
 5-10%.  

 
13%.  (  41-60% -

)  
,  

. -



  .6, .3 

  

 

61 

, -
 - -

.  -
, -

 
 –  

2 ,  
. 

-
, -

, . -
, -

 8% . -
.  

.  
.  30-50  

.- . , -
 30%.  

,  ( . 4) -
, , , -

 [22]. 
 4 – 

 
 [22] 

 
 

  

1  0,89…..0,95 
2  0,74…..0,97 
3  0,70…..0,98 
4  0,56…..0,97 
5  0,51…..0,98 
6  0,52…..0,97 

 
 

 [23]. -
 « - ».  

 
 ( . 7).  

,  « » -
.  

 – ( =-0,95). 



  .6, .3 

  

 

62 

 
, % 

 
. 7. . 

 
-

, . , -
.  

 ( . 8). ,  
. 
-

 –  [25]. 
 

 
. 8. . 

 
 



  .6, .3 

  

 

63 

 
-

,  
.  

, . 
, -

, -
, -

. 
-

. 
,  

, , -
, -

, . . . 
,  

,  
 

,  
. 

 
, -

, ,  
, . . -

. 
-
-

, .  
,  3,5-4% -

. -
. , -

 
, ,  

. .  
-

. 
,  

 – ,  
 3,5-4 % .  

 « », -
 « »  – 

. 



  .6, .3 

  

 

64 

 
-

, -
-

,  
,  ( ,  

) .  (  
) -

. -
,  

. 
 

-
. -

: 
- -

; 
- , -

, -
. 

-  
. 

-  
. -

. 
,  

 –  
, , , 

.  
 

. 
 

. . 
, 

.  
: 

-  (  
 + :  – 60 , 

 – 250 [26]); 
-  (  

 +  544 ,  485  
) 



  .6, .3 

  

 

65 

- -
 (  +  - 

 35-42 , 145-214 ,  
 67,5 ; 

30 ; 188  45  1 ,  
 8-

14  [27]). 
 (  +  + -

)  0,015 
3  29,2 – 43,1% -

 57,0 3  49,3 3  (  15 %), -
-

 1,5-1,8  [28]. 
-

 [29]  
 [30]. 

-
 9 – 13% ,  – 

 1,8 – 2,0  [31]. 
 1,6 – 1,7  

 [32]. 
 

.  8  10,6  
 – 10,6 ,  – 3,40 ),  
 (  + )  13,26 -

 (  +  + )  
14,83  [33]. 

 
: 

-  
; 

- . 
 

mixingcropping.  Intercropping. 
 

 Intercropping. ,  
.  

. 9 -
 [34]. 

 



  .6, .3 

  

 

66 

 

 
. 9.  2, 3  4 . 



  .6, .3 

  

 

67 

, -
, , -

. -
.  

 ( )  
.   

.  – . 
 

 (50 ) -
 ( ) – 100 ,  

. -
 [35]. 

-
,  

. -
 « » -

 ( ). , -
, -

. .  
, -

, -
. .  « »  

 – ,  
. 

.  – -
, , -

: -
, , -

 ,  -
, -

,  ( -
-

). 
:  

: 
-  

.  ( -
-

); 
- -

; 



  .6, .3 

  

 

68 

- -
 

. 
-
 

,  
,  

. 
 

 
1. . : . 

/ . . –  : 
http://modernproblems.org.ru/ecology/10-bartzev.html?showall=1 

2. . – : 
http://agrokhimgrupp.ua/blog/zemledelie/464-agrocenozy-i-ih-rol-v-
biosfernyh-processah.html. 

3. .  / . // . . .V. – .: 
. – 1960. – 436 . 

4. . . . 2: , 
 / . . – .: . – 

1977. – 489 . 
5. .  / . // . 

. . – . 16. – .: -
. – 1980. – . 164 – 182. 

6. . // . . -
. . – .: . – 

1994. – 468 . 
7. . – :http://school-

collection.edu.ru/catalog/rubr/e49d5e33-1caf-4faf-89d0-
45e7e83716b8/86663/ 

8. -
. – : http://b-energy.ru/biblioteka/46-biogeografiya-s-

osnovami-ekologii/175-rol-organizmov-v-krugovorote-elementov-v-
biosfere.html 

9. -
 . –  : http://gis-

vie.ru/index.php?option=com_content&view=article&id=92:-1-
&catid=40:2012-01-21-12-42-25&Itemid=75 

10. -
, . : 

http://modernproblems.org.ru/ecology/10-bartzev.html?showall=1 



  .6, .3 

  

 

69 

11. Energy Use in Agriculture. A modeling Approach to Evaluate Energy 
Reduction Policies/ Paper prepared for presentation at the 107 EAAE 
Seminar. – Sevilla. – Spain,2008. – 259 . 

12. Energy Use in Agriculture. A modeling Approach to Evaluate Energy 
Reduction Policies. Paper prepared for presentation at the 107th EAAE 
Seminar “Modelling of Agricultural and Rurar Development Policies”. 
Sevilla, Spain, January 29th –February 1st, 2008. – 246. 

13. . , 
, 19-20  2012 .7 .  

: -
 –  2050 . – 

, 2012. – 32 . 
14. . -

 / .  // -
. –  2. – 2003. .82 – 83. 

15. ., ., . -
-

, / . , . -
, .  // . – 7(73. – 

2012. – . 41 – 42. – : 
www/viktoriy/ru/page010.2072011. 

16. .  
/ .  // -

. – .: . – 1998. – 151 . 
17. . – -

 : http://gis-
vie.ru/index.php?option=com_content&view=article&id=92:-1-
&catid=40:2012-01-21-12-42-25&Itemid=75 

18. .  – -
 / . // . – 1 – 2. – 2011. – 

. – . 12 – 21. 
19. . – : http://www.ya-

fermer.ru/sovmeshchyonnye-posevy. 
20. . – 

: http://sadimvmeste.ru/ogorod/31-chto-s-chem-
mozhno-sovmeshhat-pri-uplotnennyx-posadkax-na-ogorode.html 

21. A global synthesis reveals biodiversity loss as a major driver of ecosys-
tem change /David U. Hooper, E. Carol Adair, Bradley J. Cardinale, 
Jarrett E. K. Byrnes, Bruce A. Hungate, Kristin L. Matulich, Andrew 
Gonzalez, J. Emmett Duffy, Lars Gamfeldt, Mary I. O’Connor// Nature. 
–2012. V. 486. P. 105–109. 

22. .  
: . -



  .6, .3 

  

 

70 

 . , , 2003. 
– 22 . 

23. . .: . – 1979.– 159 . 
24. . ,  /  

. . , . .– .: , 1988.– 368 .  
25. ., .  

 / . , .  //  -
.– 2008.–  1.– . 17-21. 

26. ., .  
 / . , . .– 

.: , 1990.– 319 . 
27. / . . , . .– .:  

, 1988.– 368 .  
28.  -

 
-

: . ... . .- .  : 06.01.02, 
06.01.09 : , 2004 150 c. 

29.  :   
/ . – 

, -
. – 2013. – 46 . 

30. Effects of mixed cropping farming systems on changes in soil proper-
ties on the canterbury plains. / r.j. Haynes and g.s. Francis maf Tech-
nology, Canterbury Agriculture and Science Centre, P.O. Box 24, Lin-
coln, Canterbury, New Zealand. – 24 . 

31. . – : 
https://translate.google.ru/?hl=ru&tab=wT#en/ru/ramert_mixed_species
_pests_diseases. 

32.  -
 

: 06.01.09 -
 

 ( -
) : . ... . .- .  : 06.01.09 , 2007 137 . 

33. . , -
 

/ . , . // . – .: -
. – 1998. – 28 . 

34.Intercropping. –  : 
https://translate.google.ru/?hl=ru&tab=wT#en/ru/control_methods_cult
ural_practices_intercro 



  .6, .3 

  

 

71 

35.  – " !" –  
: http://forum.anastasia.ru/topic_29824.html. 

 
  

 
 

. , .  
 

 – -
. -

 
.  -

, ,  
-

.  
-

.  – -
. 

 
 

ENERGY DEVELOPMENT CONCEPT OF TECHNOLOGY  
IN AGRICULTURE 

 
. Kushnarev, . Chorna 

 
Summary 

Today the technologies and equipment created by person became 
comparable in their impact with the forces of nature. Unreasonable use 
of them can lead to life-threatening changes for mankind in the entire 
biosphere. The most vulnerable is soil covering of the Earth, as a key 
component of all processes happening in the biosphere. The article 
presents an analysis of contradictions arising between mankind agra-
rian activity and soil properties that ensure stability of biosphere. 
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MODEL FLIGHT PATH OF COMPOST AFTER CLIMBING WITH 
THE BLADE DRUMS DURING LOOSENING THE COLLAR 

 
G. Golub, S. Pavlenko 

 
Summary 

One of the important elements of the production process is com-
post loosening clamps. Formalization of mechanical loosening clamps 
are an important factor as the operation of existing machines and the 
design of new ones. The method of determining the flight path of com-
post after the descent of the blade during the working body loosening 
clamps. The design scheme for determining the flight path of the par-
ticles of the first and last portions of the material is developed. The de-
pendences of the initial throwing angle and absolute speed flight com-
post particles with increasing load radius blades for compost when the 
compost particle is divided into four evenly sized particles. It is shown 
that the first compost particle will go with blades at least the absolute 
speed flight through low particle acceleration when driving on the 
blade and at the largest corner throwing. For each subsequent particle 
that has less load radius, the absolute rate of departure will increase 
due to particle acceleration when driving on the blade and throwing 
angle will decrease. Using a mathematical model simulation with refer-
ence to the parameters of the drum mixer-aerator clamps defined 
flight path compost particle without separation of the particles (diame-
ter  of  8.34  cm)  and  with  its  division  into  four  evenly  sized  particles.  
Powered expression calculated to determine the total power consumed 
working body of the mixer-aerator in the process of loosening compost. 
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IN RELATION TO ESTIMATION OF POTENTIAL  
POSSIBILITY OF APPLICATION  OF RESOURCE  

TECHNOLOGIES ON ENTERPRISES  
OF SUCKLING CATTLE BREEDING 

 
O. Boltyanskiy, N. Boltyanska 

 
Summary 

In the article an estimation is given to potential possibility of ap-
plication  of resource technologies on the enterprises of the suckling 
cattle breeding. 
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SYSTEM OF FACTORS OF EFFECTIVE APPLICATION  

OF RESOURCE TECHNOLOGIES IN SUCKLING  
CATTLE BREEDING ON ENTERPRISE 

 
N. Boltyanska 

 
Summary 

In the article a chart over of indexes of estimation of efficiency of 
application of resource technologies and identified factors of effective 
application of resource technologies is brought in the suckling cattle 
breeding on an enterprise. 
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RATIONALE OPERATIONAL AND TECHNOLOGICAL  

PARAMETERS FEED UNITS 
 

O. Dereza, B.Boltianskiy, S. Dereza 
 

Summary 
The article by theoretical research components of the process 

time of the feed unit defines its performance in the summer and winter 
periods of work. 
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 S0; L; H 

 
 

L = f(d), 
H = f(L, d, f ) 

 = f(L,H) 

L; 
; 
 

S0 = 0,10…0,15  
L = 14…20 ; 

 = 1…2 ; 
 = 84…90% 

 
 

 

 Z; ;b m =f( ,R,n), 
=f(h,a), 

b = f(H,m,n), 
M = f(Q,m,n), 
Nn= f(N , ,Q) 

m; 
; 

b; 
M; 
Nn 

m = 6…10; 
= 30…450; 

b = 4…12 ; 
M = 1,4…2,0; 
Nn      1,2…1,5 p 

 h;Q h = f( ,n, R, ) 
Q= f( , D, n, ,K) 

h; 
Q; 

; 
K; 
n; 
D 

h =0,.02…0,03 ; 
Q= 350…400 ; 

= 10…200; 
0 <  < 0,3; 
n = 60…65 -1 
D = 0,08…0,10  

-
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Q= f(B, R,H) 
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THE METHODOLOGICAL BASIS OF THE STUDY  
OF THE TECHNOLOGICAL PROCESS AND EQUIPMENT  

FOR PREPARING FEEDS IN AGRICULTURAL ENTERPRISES 
 

B. Boltianskyi, . Gvozdev, R. Bakardjiev 
 

Summary 
The work is dedicated to the research methodology of technolo-

gical processes of preparation of feeds in agricultural enterprises. 
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EVALUATION OF WEARS OF WORKING SURFACES  
OF CONNECTION OF DETAILS OF TURBOCOMPRESSOR  

A "AXIS OF ROTOR – BEARING" 
 

G.Dashivets, A.Novik, V.Panina  
 

Summary 
Work is devoted establishment of quantitative descriptions and 

laws of distributing of wears of workings surfaces of connection of de-
tails of turbocompressor a «axis of rotor is bearing», to the ground of 
possibility of application of different methods of proceeding in surfac-
es.   
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THE ASSESSMENT OF PRODUCTIVITY OF OIL-BEARING 
FLAX CROPS DEPENDING ON CULTIVATION TECHNOLOGY 

 
A. Rudik 

 
Summary 

The generalized assessment of productivity of oil-bearing flax of 
dual  use  is  done  in  the  dry  steppe  zone  of  Ukraine.  It  is  determined  
that the output of conventional grain units of industrial straw applica-
tion increases by 43,6% while cultivating flax non-irrigated and by 
65,8% under conditions of irrigation.  It is defined that agricultural 
practices which ensure the increase of yielding capacity of seeds at the 
same time stipulate the increase of straw value as a raw material. A 
complex of agricultural practices is proposed when conventional out-
put of bast fiber reaches 0,34 t/ha while cultivating oil-bearing flax 
without irrigation and 0,68 t/ha under conditions of irrigation. 
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OPERATING OF MOBILE MACHINE UNITS  
AS DYNAMIC SYSTEM 

 
A. Lebedev, N. Artiomov, M. Shuljak, . Aubov 

 
Summary 

It is proposed to solve the problems of mobile machine units sys-
tem operating using of complex multi-component (composite) move-
ment physical models. Implementation of the proposed method is poss-
ible by creating of automatic operating systems of fuel supply to the 
engines using linear accelerometers. 
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RESEARCH AND SUBSTANTIATION PARAMETERS  
OF MACHINES FOR ONION HARVESTING IN THE  

SOUTH OF UKRAINE 
 

S. Marinin 
 

Summary 
The article contains graphs of technologies for growing onions 

and description of machines for harvesting this vegetable culture. 
Theoretical studies of the chisel-shaped working organ for digging 
onions are presented. A description of the developed experimental se-
tup is presented and its optimal parameters are substantinated. 
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SEMIOSPHERE BASIS IN AGRICULTURE 

E.Nugis 
 

Summary 
Concerning deciding the problems of interpretation of sign sys-

tems in agriculture we have tried to show what is possible to realize 
this idea in practical level. For that we have used the two models re-
lated with Estonian typical farmers where one of them is experienced 
farmer (version 1- E (I) with a broad knowledge and experience (Table 
2) and compared the farmer with less experience ((Table 3), but is self-
taught hard (variant 2- E (II). The main goal of these investigations 
was to show the use of sign systems in the irrespective relation ships 
with the specific soil physical properties in the spring pres owing tillage 
period. Also we have presumed that a both farmers have had the same 
economic conditions for farming and same modern nomenclature of 
technology. It has been shown by the example of our evaluation crite-
ria developed in physics, mechanics and technology of soil, such as the 
transition from the basic parameters of the physical condition of the 
soil such as the index of soil compaction (A) and index of soil structure 
(Kstr) to the appropriate sign system. Important in this case is the se-
lection of a successful metaphor with which to describe the result of 
positive or negative influence of mobile technical means (MTM) on 
soil.  In  finally,  thanks  to  the  results  of  our  long-term investigations  it  
was given pedosemioticsper for mance evaluation of results of the work 
for both farmers and specified the corresponding pedosemiosphere re-
lated  results  of  influence  MTM  on  soil  with  an  exit  to  concrete  and  
practical results. This work is still incomplete and requires deeper 
study of pedosemiotics and agrosemiotics. Given the range of possibili-
ties in the field of metaphorical search, very important is the inclusion 
of this area of science in the field of linguistic wealth with their folk 
features. 
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THE COMBINED TOOL FOR THE MAIN PROCESSING  
OF THE SOIL AND MOISTURE ACCUMULATION  
IN DROUGHTY REGIONS OF WESTERN SIBERIA 

 
D. Golovanov, A. Kem, M.  Chekusov 

 
Summary 

In article the constructive and technological scheme of the new 
combined tool for moisture accumulation at the main processing of the 
soil the including is offered: racks rippers for cutting of cracks and the 
ripper – a lunkoobrazovatel for formation of holes in interslot-hole 
space.  Results  of  pilot  studies  on  influence  like  tool  and  a  way  of  the  
main processing of the soil on productivity of grain of spring-sown soft 
field in droughty regions of the Omsk region are presented. 
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DETERMINATION INDEX THE MODE OF AGILITY WIDE  
SPAN TRACTOR FOR CONTROLLED TRAFFIC FARMING 

 
V. Kuvach v 

 
Summary 

The paper a index of the mode of agility wide span tractor for 
controlled traffic farming in its agility a presented and impact of its 
technological and kinematic parameters on it a estimated. 
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WORKING OUT CONSTRUCTIVE AND TECHNOLOGICAL 
SCHEME OF THE UNIT FOR SUBSURFACE APPLICATION OF 

MINERAL FERTILIZERS WITH SIMULTANEOUS SOWING  
OF GRAIN CROPS 

 
Ye. Petrichenko 

 
Summary 

The most widespread technologies of fertilizer of grain crops 
have shortcomings which lead to an over expenditure of resources. 
Most of these shortcomings have the opportunity to avoid by applica-
tion of reasonable structural and technological scheme and using of the 
combined machine and tractor units. Therefore the purpose of work is 
development and testing under production conditions of the new com-
bined unit for intra soil fertilizing and simultaneous sowing of grain 
crops with use integral arable and row-crop wheeled tractor. Use of 
this unit gives the chance for one pass to place in the soil at a necessary 
depth, seeds together with a starting dose of fertilizers, and base ferti-
lizers which will be used during vegetation. This technology of fertiliz-
er will be the most effective in droughty areas with insufficient mois-
ture content of the soil. 
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TREATMENT OF GALVANIC ENTERPRISES SLUDGE  

BY ACID HARDENING METHOD  
 

L. Bunina 
 

Summary 
 The  scheme  of  inorganic  glue  making  of  sludge  galvanic  enter-

prises by sulphuric and phosphoric acid treatment method is reduced.  
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STUDY THE EFFECTIVE TYPE OF STRAIN IN THE  
EXERCISE OF TILLAGE IN THE CONDITIONS  

OF STEPPE ZONE OF UKRAINE 
    

I.O.Siryi 
 

Summary 
In the article the analysis of deformations encountered in the im-

plementation of soil cultivation in the steppe zone of Ukraine. The ef-
fect of soil moisture on its strength characteristics. The most promising 
principles impact on the soil, which should be based effective design of 
the working bodies in the processing of the soil in the steppe zone of 
Ukraine. 



  .6, .3 

  

 

196 

. 631.362.3:631.1 
 

 
  

 
 

., .1,18 
.,  . 2 
., . 1 

1  
2 . . -

 
. (0619) 421265 

 
 –  

-
. 

 
: , , -

, ,  
. 

 
. , -

, -
.  

 12...14%,  
– 37...52%,  – 57…68% [1,2]. ,  

, . -
,  

, , -
, ,  

, , -
 [3]. 

 
-
. 

, -
, [4,5,6]  

. -
, -

                                                
18© ., ., . 
 



  .6, .3 

  

 

197 

,  
  

 [7,8]. 
. -

,  
-

,  
, .  

, -
 [6]. 

 ( .1)  
 60 ...70° -

 1, -
 3, -

 8.  4  
3  8 -

 10  9.  2 -
 3,  7  

,  
 5.  8 -

,  5 -
. -

 7  12 -
.  7  12, 

 11,  
13.  7  12 -

 22 -
 21.  13 -

 17,  
 19  18. -

 16 -
 20,  1. 

 
 - -

-
. 

.  
-
-

. 
 



  .6, .3 

  

 

198 

 

.1.  
: 1 – -

; 2 – ; 3 – -
; 4 – ; 5 – -
; 6 – ; 7 – ; 8 – -

; 9 – ; 10 – ; 11 –  
; 12 – ;  

13 – ; 14 – ; 15 –  
; 16 – ; 17 – ; 

18 – ; 19 –  
; 20 – ; 21 –  

; 22 – -
. 

 
.  

 
 

. 
-

,  ( .2). -
 [9]:  

= + + , (1) 
  – ; 

; 
 – , ; 



  .6, .3 

  

 

199 

 – ; 
 – . 

= (2) 
 . 

,  = = 0. 
, = 0. 

: 
=  (3) 

  – . 
: 

= 2 sin ( , ^ ) , (4) 
  – ; 

 – , = 0. -
,  = 0  = 0. 

 (1)   
=  (5) 

 2 . 
=  (6) 

=  (7) 
= cos cos , (8) 

F  – ; 
R– , 

 – , 
 – , 

. . .  – . 
 Y: 

= , (9) 
= , (10) 

= sin + sin . (11) 
: 

= cos cos = cos ( )  

= sin + sin  

= . (12) 

= sin + sin . (13) 



  .6, .3 

  

 

200 

 
 

. 2. :  
1 – ; 2 – , 3 – -

, 4 – , 5 – ;  
 – ,  – . 

 
,  

, -
.  . 

cos ,

sin sin .

x

y

dVm F R
dt

dV
m R F mg

dt

 (14) 

-
.  m ,  



  .6, .3 

  

 

201 

cos ,

sin .

x

y

F RdV
dt m

dV F R
g

dt m

 (15) 
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THEORETICAL STUDY OF THE MOTIONS OF TRASH  

PARTICLES OILSEEDS SUNFLOWER  
IN THE AIR FLOW SIFTER 

 
E. Mikhailov, N Rubtsov, N. Zadosnaya 

Summary 
The paper presents theoretical studies of the motion of particles 

weedy oilseed sunflower raw materials in the airstream sifter with a 
closed air system. 
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METHODICAL ASPECTS OF FORECASTING INDICATORS 

QUALITY OF FUNCTIONING GRAIN CLEANING MACHINES 
AND PLANTS 

 
E. Mikhailov, .Volik 

 
Summary 

The article presents the methodological aspects of forecasting of 
indicators of quality of functioning of the grain-cleaning machines and 
units of agricultural enterprises of the South of Ukraine. 
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HELIO-ELECTRIC SET WITH CONCENTRATE OF ENERGY 

 
N. Struchaev, J. Stjopin, N. Perova 

 
Summary 

In the article is suggested conception of the compact helio-
electric set cite as an example helio-electric devise for heating of liquid. 
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RESEARCH OF THE GENERATION OF 3D-MESH FOR  

INDUSTRIAL GREENHOUSE IN THE ANSYS MESHING  
WITH USING FINITE ELEMENT METHOD 

 
V. I. Trokhanyak, B. V. Kuliak 

 
Summary 

The paper analyzes the technique and construction of 3D-mesh in 
the preprocessor ANSYS Meshing, using the finite element method for 
CFD model modern greenhouse fourth generation type "Venlo". The 
analysis of the characteristics and developed an algorithm for con-
structing 3D-grid for heat and mass transfer problems and hydro-gas-
dynamics in greenhouses industrial sizes. The result is a more qualita-
tive meshes for CFD-modeling. 
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MATHEMATICAL MODELING OF FLUID DYNAMICS AND 
HEAT EXCHANGE COOLING SYSTEM IN POULTRY HOUSES 

 
V.I. Trokhanyak 

  
Summary 

The mathematical modeling of mass and heat transfer in a recu-
perative heat exchanger to cool the out side air entering the poultry 
houses is performed. There are performed the engineering calculations 
and numerical modeling of hydrodynamic and thermal processes using 
CAD software ANSYS Fluent for heat exchanger. The distribution of 
velocity, pressure and temperature in the heat exchanger, heat ex-
changer are found. 


