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RESOURCES OF INNOVATIVE 

PROJECTS OF COMPLEX RAPE GROW-

ING AND REPROCESSING  TO

BIOTDIESEL 

Summary. The types of resources which are 
needed for realization of innovative projects of 
creation of the agrarian formings for the com-
plex growing and reprocessing  rape to a biodie-
sel in an existent project environment have been 
considered and analyzed in the article. The re-
quirements for the effective use of project re-
sources have been formulated. The principles of 
prognostication of the oriented indexes of effec-
tive  work  of  agricultural  enterprises  from  the  
complex growing and reprocessing  rape to a 
biodiesel after introduction of such innovative 
projects have been grounded.

Key words: project, resources, raps, cultiva-
tion, reprocessing, biodiesel. 
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TECHNOLOGICAL BASIS OF 

 PREPARATION AND MUSHROOM 

POLYSACCHARIDES IN ORGANIC 

FARMING

Summary. Found that an effective and new 
areas  to  protect  plants  from  diseases  is  the  in-
duction of protective mechanisms. Study of var-
ious substances that are elisytorni properties and 
determined that the promising applcations of 
chitin and its derivatives. Affordable source of 
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chitin and glucans can be mushrooms. The 
technology of obtaining mikobiopreparatu from 
fungal glucans and sound biological effe-
tiveness of its use on different crops. 

Key words: plant protection, chitin, glucan, 
diseases, fungi, technical efficiency, miko-
opreparat, yield. 
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 1. -
-

-
-

Table 1. Indicators of depth of the 
cultivated soil in second gear at an average 

angle of the position of the vibrator in 
relation to the rack of the plowing 

component provided that two bodies of the 
plough vibrate. 

-
,

10-2

, 1 10-2

,
39,8 33,4 24,7

-

, x
21,67 22,07 22,55 22,97 

,
0,76 0,66 0,46 0,56

-
-

,

0,89 0,76 0,68 0,71

-
-

,

K , % 

4,12 3,42 3,00 3,09

-
,
-
-

 0,25 – 10 , -
-

. ,

14%  39,8 ,
 14,9% –  33,4  2,5% –  24,7 

, -
 . -

-
-

 0,25 -
. ,

4,4%  39,8 ,
 2,3% –  33,4  1,5% –  24,7 

, -
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 (  10 ):  21% -
 39,8 ,  14,9% – 

 33,4  1,6% –  24,7 
, .

, -
-

.

1. -

-
-
,

,
.

2. -
, -

 (  – -
)

965  33,4 .
3.

-
 –  

 54% 

965
 33,4  ,

, -
 – .

4. -
,
-

.
 1 – 10 -

.
 (  10 ).
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EXPERIMENTAL DATA ON THE 

PARAMETERS OF THE VIBRATION 

PLOUGH WITH HYDRAULIC 

VIBRATORS

Summary. The quality and energy indicators 
for  soil  cultivation  performed  by  the  
experimental vibration plough with hydraulic 
vibrators have been studied in comparison with 
the corresponding performance indicators of the 
ploughs in mass production.
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THE TECHNOLOGICAL ASPECTS OF 

THE PRODUCTION OF FLAX FIBER

Summary. Flax cultivation technologies 
have significant differences on the final stage of 
the harvesting. The traditional combine and 
two-stage harvesting technologies are aimed at 
getting long fibers that is why they need to use 
special flax harvesting machinery.  Alternative 
technology of flax harvesting allows to get short 
fiber thanks to mowing of stalks with styling 
them in rolls with a chaotic layout.  

Key words. Flax fiber flax, tresta, long fi-
ber, short fiber, flax-harvesting machinery.
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DYNAMIC AND MATHEMATIC MODELS 

OF HYDROIMPULSIVE VIBROSHOCK 

DEVICE FOR RADIAL VIBROTURNING 

WITH BUILT-IN BALL-SHAPED  GENE-

RATOR OF PULSES OF PRESSURE OF 

SELFREACTANCE TYPE 

Summary. Considered structural design chart  
of hydropulse device for radial vibroturning 
with integrated pulse generator pressure (GIT)  
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based on the block diagram and sequence dia-
gram workflow device developed his dynamic 
and mathematical models in which hydraulic 
link provided visco-elastic fluid model (energy), 

composed of the instantaneous elastic and dis-
sipative elements (body Kelvin-Vogt). 
Key words: modeling, dynamic, model, gene-
rator of pulses pressure, hydropulse device  vi-
broturning . 
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DEVELOPMENT OF ENVIRONMEN-

TALLY SAFEST CONTACT OF PARTS 

FOR ELECTRICAL DEVICES 

 Summary. To the serial contacts such as 
KVM-A10, that the industry of Ukraine, pro-

duces currently includes toxic cadmium oxide.  
Evaporation of cadmium oxide which arise 

during arc burning, have a harmful effects to 
humans. 

On the 25th sessions the UN in 2009 has 
adopted a program of Nations of environment. 
This application envisages the gradual removal 
of toxic additives from the composition of con-
tact materials for all countries. 

This paper presents the results of research to 
create a new switching environmentally safe 
contact materials based on silver and tin oxide 
supplements. 

Key words: contact details, switching de-
vices, plasma electric arc, energy, electrical ero-
sion 
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DEFINITION OF INDICATORS OF MAI-

NTAINABILITY HYDRAULIC TRANS-

MISSIONS MOBILE MACHINES IN THE 

OPERATION

Summary. During the investigation of indica-
tors of maintainability hydraulic transmissions 
in the operation were developed measures for 
indicators improvement in behalf of shall oper-
ate status of units, searching for malfunctions 
and repair operability. Also, when calculating 
the coefficients, which are indicators of main-
tainability,  reasonable  and  possible  ways  to  re-
duce costs during the repair and service impacts. 
Key words: hydraulic transmissions, reliability, 
indicators of maintainability, maintenance, di-
agnostics, repair.  
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Fig. 3. Optimization of the yield of green biomass sugar sorghum: 
a) the planting terms of seeding; b) the depth of seeding 
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. 4.  
Fig. 4. Effect of planting terms and seeding depth of sugar sorghum on output of bioethanol 
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Fig.7. Effect of seeding depth on energy output 
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ENERGY VALUE OF SUGAR SORGHUM 

DEPENDING ON PLANTING AND SEED-

ING DEPTH 

Summary. The article deals with the results of 
the  research  of  the  influence  of  planting  terms  
and seeding depth on the productivity of sugar 
sorghum, output of bioethanol, the biofuels and 
energy in the central forest-steppe of Ukraine. It 
is established that the best energy productivity 
of sugar sorghum is observed by the planting in 
mid-May at the seedin g depth of 4-6 cm. 
Key words: sugar sorghum, biofuel, ethanol, 
energy, productivity. 



MOTROL. Commission of Motorization and Energetics in Agriculture – 2013. Vol.15. No.4. 62-68 

62

,

. , .  25

 Elena Zolotovskaya, Aleksandr Mironov

Dnepropetrovsk state agrarian university 

. -
. -

:
,

,
,

.
-

,
.

: , ,
, ,

-
-

,
-

. -

, -
, -

.

-

 [1,2]. -
,

,
-
-

. , -
-

,  41 . , -

 [3]. 
-

-
, -

, -

, , -
,

. ,
-

 [4;  5;  15].  ,

, -

, .
, -

.

,

[4,6], ,

-
-

. -
, -

,  50 ... 60 
.

, -
, -

 6 ,  0,36 
 ( :  5,4  -  6,8  

,  54  -  68   /  )  .  
,

 0  -  5   0,4  -  
2,3%,  5 - 10  -  3,1 - 4,3%. -

, ,
-
-

 [7,17,19].  
 [6] -

.
 ( ): -

-



63

,
;  20-32 

;

8-12 ; -
,

;

.
 ( -

): -
;

-
-

 25 - 40 ,
70%

;
-
;

.
 (No-till): 

-
;

; -
;

,

 100 .

 No-till 
-

,
-
-

 [8,9,10,11,14,20]. -
, ,

-
 - 

, , -
.
-

-
.

-

, -

, -
-

. -

, -
 15-20 .

,
 (« »), -

,
,

-
 [18]. 

. 1. 
Fig. 1. A chart of precipitations and evaporation is for the Dnepropetrovsk area 



,

64

 [12] 
 ( . 1) 

-

. ,
 = 4 , -

,
 = 100 .

 (  3 °  100 ).
, -

, -
 35 2

 50 2.

 - -
-

, -
, -

,
-

.

: -
, -

, ,
, , -

-
. ,

:  - 
, ,  - 

,
.

. -

.
-

: ,
 [10,13,16]. 
 ( .2),  -

-
, ,  « » ,

,
-

. , -
 (  50 ° ),

, -
, -

-
.

-
.

, -
, -

.
-

, -
, ,

, -
.

, , -
, -

-
 ( .3).

. 2. -

-

Fig. 2. Chart of dependence of maximal 
partsialny pressure of aquatic steam midair on a 

terrene at normal atmospheric pressure 

-

. -



65

ti. -
-
-

.
, -

.

. -
, ,

-

i.

.

-
.

. 3. -

Fig. 3. A chart of formation of runback is in the 
layer of soil 

-
-
.

 ( .4), -
 ( ), 

 1,   4,  -
,

 6  10 .

 6  6 ,
 1. 

 7, -
 8 

 2. 

 3. 

,
t1 t2

 ( .4) , -
-

.
t [7, 9, 11] 

t2 -
 100...150  ,

100...150
1...2  . -

-
t1

0,618  t2 ( ). -
t

t2  100...150 ,
 100...150 -

 1...2  .

t1 = t2,
,

t1/0,618  t2  ( )
.

.4.
 ( )

  t1  t2

Fig. 4. Device for measuring of temperature of 
soil on a depth (wet thermometer) and graphic 

arts of dependence of temperatures during twen-
ty-four hours t1 on a surface and t2 on the depth 

of soil 



,

66

-

. -

.

.5. 

Fig. 5. Chart of action of heatmass transfer in 
soil in the day-time and at night 

 1 , -
 10 

 12,4 3  0,08 .

3 . -

0,05 .

 1. 

Table 1. Dependence of heat-insulation layer is 
on the productivity of cultures 

, -
 = 12,4 

3,
2 0,016
4 0,032
6 0,048
8 0,065
10 0,08

, -
 0,016  –  

0,032 
-

. -

-

-
 0,05–0,08 . -

.
-

-
 [8]  

. 6. 

. 6. -

Fig. 6. Dependence of closeness of soil is on the 
thickness of heat-insulation 

,

 0,05  –  0,08  -
 0,9  –  1,3  3 3).

,  1,3  3

3) , -
-

. , -
-

,

.
, -

-
-

.

-
:

0
0,01
0,02
0,03
0,04
0,05
0,06
0,07
0,08
0,09

0,1
0,11
0,12
0,13
0,14
0,15

0 0,5 1 1,5 2 2,5 3

, 3 ( 3)

,

, 3 ( 3)

,



67

-

, , -
-

;
-

 (
), -

-

,
-

.
-

,
, , -

-
-

 0,05 .

1. Kholoptsev A. 2012. Izmeneniya temperatur 
poverkhnostnykh techeniy teplovogo 
okeanicheskogo konveyyera pri sovremennom 
poteplenii klimata // MOTROL. Commission of 
Motorization and Energetics in Agriculture – 
Lublin, Vol.  14, 1. 104–114. 
2. Mel'nychuk M.D. 2011. Analiz 
sovremennoho stanu y perspektyv razvytyya 
Svitovoi ta ukrajins'koji Sonyachnoji 
enerhetyky // MOTROL. Commission of 
Motorization and Energetics in Agriculture – 
Lublin, Vol. 13 V. 5-12. 
3 .Oboziv A. Dzh. 2010  Vidnovlyuvani dzhe-
rela enerhiji. - Bishkek: KDTU, - 224. 
4. Hordiyenko V.P. 2008. Hruntova voloha  
Symferopol' : PP «Pidpryyemstvo Feniks»,  - 
368.
5 . Rode A.A. 1963.Vodnyy rezhym hruntiv i 
joho  rehulyuvannya  /  A.A.  Rodi.  -  M.:  Vydav-
nytstvo AN SRSR, - 120. 
6  Kravchuk V.I. 2008. Naukovo-tekhnichna 
ekspertyzy tekhniko-tekhnolohichnykh RI-
SHEN' system obrobitku hruntu  - K.: Feniks, - 
50.
7 Myronov A.S. 2009. Teploizolyatsiya ta vla-
hosberehayushchey tekhnolohiji v roslynnytstvi 
// Visnyk DDAU. -  -  2.36-39. 
8 Zolotovs'ka O.V. 2013. Doslidzhennya teploi-
zolyatsii poverkhni hruntu u tekhnolohii. No- 

till Zolotovs'ka , O.S. Myronov // Tekhnika i 
tekhnolohii APK. -  -  2 (41). 37 - 40. 
9 . Myronov A.S. 2011.Otsinka tekhnolohiy v 
APK za pomoshch'yu vyznachennya teplofi-
zichnoho stanu hruntu // Tekhnika i tekhnolohii 
APK. -   11. 36 - 40. 
10 Zolotovs'ka O.V. 2013. Analiz protsesa 
Formuvannya voloha ta teplofizychnykh kha-
rakterystyk  u  hrunti  /  O.V.  Zolotovs'ka // Vis-
nyk KHNTU im. P. Vasylenka.   134.  160 - 
166.
11 . Zolotovskyyj YE.V. 2012. Model'
kil'kisnoji volohy pry zminyuyut'sya 
teplofizychnykh parametrakh hruntu // 
Mekhanizatsiya ta elektryfikatsiya sil's'koho 
hospodarstva. -   96. 645-653. 
12 Myronov A.S. 2005. Pro pohodu: 
Astroprohnoz fermeru. - Dnipropetrovs'k: TOV 
« Porohy », - 135. 
13. Mironov O.S. 2011.Teplotekhnika : navch. 
posibnyk. - Dnipropetrovs'k: Porohy, . - 404. 
14. Zolotovskyj YE.V. 2012.  Teoretticheskie 
doslidzhennya intensyvnosti teplomasoob-minu 
v hruntovomu profili // Visnyk DDAU. -  2. 
110 - 114 . 
15. Michurin B.M. 1975. Yenerhetika 
hruntovoji  volohy  -  L.  :  Hydrometeoyzdat,  -  
140.
16 . Shejin YE.V. 2007 . Kurs fizyky hruntiv  - 
M. : Hryf i K, - 616.

17. Medvedev V.V. 2008. Struktura pochvy / 
V.V Medvedev. - Khar'kov, – 350.  
18. Karpachevskiy L.O. 1997. Dinamika 
svoystv pochvy - GEOS, - 155. 
19.  Paul' YA. 2000. Sistemy obrabotki pochvy / 
YA. // Sistemy sberegayushchego zemledeliya i 
vozdelyvaniya kul'tur, 10 – 13. 
20.  Dzhon S. 2000. Rabota s pozhnivnymi 
ostatkami vo vremya uborki urozhaya // Sistemy 
sberegayushchego zemledeliya i vozdelyvaniya 
kul'tur,  34 – 37.

TECHNOLOGY OF 

RESURSOZBERIGAYUCHEGO 

ACCUMULATION OF MOISTURE IS IN 

THE FIELD TERMS 

Summary. In  the  article  the  resulted  results  of  
researches of accumulation of moisture. Got 
model of accumulation of moisture: there is 
determination of temperatures on-the-spot and 
depth of soil, closeness, capillary potential of 
soil  and  absolute  humidity  of  air,  thickness  of  
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teployzolyacyynogo layer. The use of the 
offered technology will allow to optimize, to 
manage forming of harvest of agricultural 
cultures.

Key words: moisture, temperature, soil, 
condensation, resursozberigayucha technology 
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SUPPLY OF RATIONAL USAGE OF RAW 

MATERIALS FOR BIOFUELS PRODUC-

TION IN AGRICULTURE 

Summary. The article presents the regulating 
algorithm of the organic resources usage for the 
biofuel production. The application of such al-

gorithm makes it possible to determine the 
available potential of organic raw materials and 
to specify the directions for the organic raw ma-
terial conversion. 
Key words:biofuels, algorithm, production, raw 
materials, use. 



MOTROL. Commission of Motorization and Energetics in Agriculture – 2013. Vol.15. No.4. 76-83 

76

-

.

. , .  3 

A. Hunko 

Vinnitsa national agricultural university 

. -
-
-
-

. -

-
.

: -
, ,

.

-

.
-

 –  -
, -

,
-
-
-
-

.

.

,
-

-
, -

-
-

,

.
, -

.

, -
, -

-
. -

-
: ,

;

;
,

, -
.

-
-

-4,2 .
-

, -
,

, -
,

. ,
-

, , -
,

-
-

,
.

-

 – -
, -

.

,
-



-
.

77

.

-
. -

-
-
,
-

. -
,

,
-

.

,
-

, -
-

 – 
-

.
-

, -

-
-

,
-

.

, -
-
-

., ., 
., .

 [3,5,11].  

 [3,5,11] 

-

-
.

-

.

-
. 1.  

. 1. -

Fig. 1. The hydraulic circuit of purifier beet tops in 
haulm gatherer 

-

 1. 
1, -

, -
1,  …, 4,  

-
, -

-
.

-

[3]:
,

 - 
;

, , -
;

-
;

;
-

,



.

78

-

;

-
;
-
-

:
1. , -

-
, ,

,
,

.

:
1.12.1.1 QQQQQ , (1) 

: Q  –  , -
;

1Q  – -
; 1.Q  - 

1 -
1 - 2; 1.Q  - -

1 -
1 2; 1.Q  - 

-
, -

1.

:

2.3,2.2.2

12.1M

QQQQ

QQ
, (2) 

: 2Q  – 
; 2.Q  - 

2 -
2 -  3; 3,2.Q  -  

2
2 3; 2.Q  - 

-
, -

2.

:

3.34.3.3

23.2M

QQQQ

QQ
, (3) 

: 3Q  – -
; 3.Q  - 

3 -
3 -  4; 4,3.Q  - -

3
3 4; 2.Q  - 

-
, -

3.

:

4.45.4.4

34.3M

QQQQ

QQ
, (4) 

: 4Q  – 
; 4.Q  - 

4 -
4 –  5; 5,4.Q  - 

4
4 5; 4.Q  - 

-
, -

4.
-

:
nqQ , (5) 

: q  - ; n  - 
;  -  

.
, -

,
dtdqQ iiii / , i=1..4; (6) 

: 1iq  - i-
; dtd i /  - 

i- .
,

, :
- , -

, ;
 - -

;
- .

-
:



-
.

79

iii pQ . , i=1..4; (7)  
: i  - i-

, -
i .

-
-
-

:
Q .i,i+1 = .i,i+1·(p1-p2), i=1..4; (8) 

: .i,i+1 -
i-

.
, -

, -
, -

:
Q =K (p )·W ·dp /dt, i= 1...4, (9) 
:K (p ) – -

-
; Wi - i- -

.

)
-

, . -
-
-

, -
, -

,
 ( ): 

,/1 iiii CpEpK  i= 1...4, (10)
:C  - ,

; E  - 

.
2. ,

, -
,

, :
iiii MMMM .... ,i=1..3, (11)

: iM .  - , i-

, i=1..3; iM .  - -
i ,

i=1..3; iM .  - 
i- , i=1..3; iM .  - 

, i- -
, i =1..3;

, -
, :

1iiiii ppqM . (12)
-
-

, -
, -

. -
, -

, -

.

,
-

:

ii

ii

M
M

...

..
.

,

,0
, i=1..3, (13) 

: M .  - i-
, -

i- ; i  - -
i- ; i.  - -
i- ; .  - -

-
i- i-

.
,

, -
:

2

2

.
dt

d
IM i
ii , i = 1..3, (14)

:  – 

i- ;
2

2

dt

d i  - 

i- .
-

, -
,

:

i MMM ... ,i = 1..3, (15)

: M .  -  ;

M .  - .

 [3], 
-



.

80

:

dt

d
bM i

i. , i = 1..4, (16)

: ib  - i-

;
dt

d i  - 

i- .
, -

-
,

.  [3], 

1;;; ii
icc pp

dt

d
MM . (17)

;
dt

d
M c , -

-
-

, -
 [3]. 

1, , -

-
,

 [3]: 

1

1

,,

,,,

ii

i

ii

i

pp
dt

d

pp
dt

d

.

(18)

”
, -

-
 [3]. 

:

1

10 5.0

ii

iii

pp

ppFp
,  (19) 

: F  – ,

; - -
-

i ;  – -
,

i=1..4.
-

, -

-
. -

4

:

4

4
'
4

QTT
dt

d , (20)

: T – -
; 4Q  - .

44

TT

dt

d
-

-
, -

:

t
dt

d

dt

dI
t

dt

d
I 442

2

2

1
4Q . (21) 

 (1) – (21) -
-

.  - -
.

,
-

,
, -

, .
-

. -

 (21) 
:

t
dt

d

dt

dI
t

dt

d
I 112

2

2

1
1Q . (22) 

 (11) 
-

:
iiii MMMM .... , i=2...4. (23)

-
-

 (21) 
:

t
dt

d

dt

dI
t

dt

d
I 222

2

2

1
2Q . (24) 

 (11) 
-

:



-
.

81

iiii MMMM .... , i=1,3,4. (25) 

 (21)  (11) ,
-

, -
:

t
dt

d

dt

dI
t

dt

d
I 332

2

2

1
3Q . (26) 

iiii MMMM .... , i=1,2,4. (27) 

-

, -

. -
,

, , -

-
,

-
.

-
-

,  Mathcad, Maple, Mathlab. 

 Mathcad. 

. 2. 

Fig. 2. The transient process changing pressure 
in hydraulic system with first version of com-

position 

-
-

: q1,  q2,  q3,  q4=  32  
3

,

W1, W2, W3, W4 =100 
3
, m1 = 10 , m2 = 10 

, m3 = 100 , mp4= 6·10
-2

, Q =1·10
-3 

3
, I1= I2 = I3 =0.1 

2
, I4 = 1.5 

2
, I1= I2

= I3 =0.1 
2
, I4 = 3 

2
.

. 3. 

Fig. 3. The transient process changing pressure 
in hydraulic system with second version of 

composition 

-
 p1 – p4, -

 (1) – (10),(12) – (21),(24),(25) 
-

), -
. 2. 1, -

-
.

-
.

-
 p1 – p4, -

 (1) – (10),(12) – (21), (25), (26) 
-

),  -
.3, 

,
.2. 

-
, -

, -
. -

,

-
.



.

82

. 4. 

.
Fig. 4. The transient process changing pres-

sure in hydraulic system with third version of 
composition 

-
 p1 – p4, -

 (1) – (10),(12) – (21),(17),(27) 
-

),  -
. 4, -

.
-

. -
-

.

. 5. 

Fig. 5. The transient process changing pressure 
in hydraulic system with fourth version of 

composition 

-
 p1 – p4, -

 (1) – (21) ( -
-

), . 5. 

, -
 2 

 3. -
 0.1 . -

-

.

-
-

. -
-

, ,

,
 – -

-
.

.

 – -

.

-
-
-
-

.

1. http://www.agrochart.com/ru/news/news/19
1112/ukraina-obzor-proizvodstva-saharnoj-
sveklyi/ 
2. Pogorelec O.M. 2004: Gidroprivod 
sel'skohozjajstvennoj tehniki: Uchebnoe izdanie 
/ Zared. - K.: Vysshee obrazova-nie. 368. 
3. Popov D.N. 1976: Dinamika i regulirovanie 
gidro- i pnevmosistem.Uchebnik dlja mash. 
vuzov. - M.: Mashinostroenie, 424 
4. Pogorelyj L.V., 2004: Sveklouborochnye 
mashiny: istorija, konstrukcija, teorija, prognoz. 
– K. Feniks, 232 
5. Gun'ko .V., 1999: Gruppovij g droprivod 
robochih organ v mashin s l's'kogospodars'kogo 
priznachennja z posl dovnim zjednannjam 



-
.

83

dromotor v: dis.kand. tehn. nauk. V nnicja., 
254
6. Bulgakov V., Golovach I., 2006: 
Anal tichne viznachennja vtrat gichki pri 
kolivannj ahrotornogo gichkor zal'nogo 
apparatu u povzdovzhnjo – vertikal'n j
ploshhin // MOTROL. Commission of 
Motorization and Energetics in Agriculture – 
Lublin, Vol. 8. 28-39. 
7. Bulgakov V., Adamchuk V., Golovach I., 
2008: Dosl dzhennja udaru pri vzaemod ji

brac jnogo vikopujuchogo organu z t lom 
koreneplodu // MOTROL. Commission of 
Motorization and Energetics in Agriculture – 
Lublin, Vol. 10. 31-44. 
8. Nikolenko I., Ryzhakov A. 2009: 
Perehodnye processy v gidroprivode s 
diskretnym mashinnym regulirovaniem // 
MOTROL.  Commission  of  Motorization  and  
Energetics in Agriculture – Lublin, Vol. 11. 52-
65.
9. Bulgakov V. M. 2005. Teor ja 
burjakozbiral'nih mashin. Monograf ja. – Kijiv: 
Vidavnichij centr NAU. – 245.  
10. Bulgakov V. M., Berezovij M. G., 
Siplivec O. O. 1997. Suchasn  tendenc ji
rozvitku tehnolog j zr zuvannja gichki 
cukrovogo burjaku. – Mehan zac ja s.-g. Virob-
nictva // Zb. nauk. pr. NAU. – K.: NAU – T.II – 
"Perspektivn  tehnolog ji viroshhuvannja ta 
zbirannja cukrovih burjak v"–  23-25. 
11. Vasilenko P.M. 1996. Vvedenie v 
zemledel'cheskuju mehaniku. – K.: 

l'gosposv ta, – 252. 
12. Vojtjuk D.G., Carenko O.M., Jacun S.S. ta 
n. 2000. Mehan ko-tehnolog chn  vlastivost
l's'kogospodars'kih mater al v. Praktikum // 

Zared. S.S. Jacuna. – K.: Agrarnaosv ta. – 93.  
13. Vojtjuk D.G. 2005. S l's'kogospodars'k
mashini.  Osnovi  teor ji  ta  rozrahunku  –  K.:  
Vishhaosv ta, – 464. 

14. Gevko R.B. 1999. Obhruntuvannja 
konstruktivno-tehnolog chnih parametr v
robochih organ v burjakozbiral'nih mashin: 
Avto-ref. dis. dokt. tehn. nauk. – K.: NAU. – 35. 
15. Pogorelyj L.V., Tat'janko N.V., 2004. 
Sveklouborochnye mashiny: istorija, 
konstrukcija, teorija, prognoz. – K.: Feniks. – 
232.
16. Pogorelyj L.V. 1990. Povyshenie 
ekspluatacionno-tehnologicheskoj effektivnosti 
sel'skohozjajstvennoj tehniki. – K.: Tehn ka. – 
176.
17. Kondakov L.A. 1978. Mashinostroitel'nyj 
gidroprivod/ Pod red. V.N. Prokof'eva. M.: 
Mashinostroenie. – 495. 
18. Mishin M.A., Babko I.P. i dr. 1990. 
Primenenie gidroprivoda v rezhushhih 
apparatah botvouborochnyh mashin // Traktory i 
sel'skohozjajstvennye mashiny.- 11.–16-17. 
19. Pogorelyj L.V. 1983. Sveklouboroch-nye 
mashiny. Konstruirovanie i raschet– 
K.:Tehnika. –168. 
20. Sin j S.V. 1995. Tendenc ji rozvitku 
tehnolog ji vidalennja gichki // 

l's'kogospodars'k  mashini: Zb. nauk. st. – 
Luc'k: Vid-vo LAU. – 148-157 

RESEARCHING THE DYNAMIC CHA-

RACTERISTICS OF THE BEET TOPS 

CLEANER DRIVE DEPENDING ON CON-

FIGURATION 

Summary. The mathematical model of hy-
draulic  system  of  a  beet  tops  of  cleaner  with  
four hydromotors, which connecting in parallel, 
are consider. The Modeling and the analysis of 
four variants of configurations of a drive beet 
tops cleaner areexecuted. 

Keywords: hydraulic system, cleaner sugar 
beet tops, four hydromotors, connecting in pa-
rallel. 
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BIOMASS PRODUCTIVITY OF MISCANTHUS DEPENDING ON THE QUALITY OF 

PLANTING MATERIAL AND GROWING CONDITIONS  

IN THE WESTERN FOREST-STEPPE REGION OF UKRAINE

Mykhailo Humentyk, Vladimir Kwak, Olexander Zamoyski, Bogdan Radejko 

 Institute of bioenergy crops and sugar beet NAAS of Ukraine 

Summary. The paper presents the research 
results of the productivity of miscanthus bio-
mass over a three year period, evaluating the 
dependency between the quality of the rhizomes 
and growing conditions in western forest-steppe 
region of Ukraine. The optimal planting density 
and  mass  of  rhizomes  were  studied  and  classi-
fied. Factors affecting the yield of dry matter 
miscanthus were also analyzed. 

Key words: miscanthus, biofuel, rhizomes 
mass, planting density, biomass productivity. 

INTRODUCTION 
The current condition and development of 

new markets of solid biofuels in Ukraine is in its 
infancy. Among the many unsettled problems in 
this area are improved legislation and the lack 
of standards for biofuel raw materials. Biomass 
producers also face the problem of shortage of 
available raw materials throughout the year. In 
order to provide a stable capacity of biofuel, 
factories need a predictable amount of organic 
raw materials and related logistics[1,2].  

PRESENTATION OF THE PROBLEM 
This problem can be solved by creating their 

own high-energy plantation of crops with high 
yields of biomass with a high content of cellu-
lose and lignin [3]. Miscanthus is among a 
number of highly promising perennial grass 
crops for the production of solid biofuels in the 
form  of  pellets  [4,5,6].  Biological  features  of  
this culture successfully combine with a range 
of valuable economic characteristics such as: 
high adaptive ability, efficient use of area, high 
output and low cost. An important feature of 
miscanthus as perennial crop is the ability to 
enrich  the  soil  with  organic  matter.  The  use  of  
this culture is an innovative way to reduce soil 
erosion and thus contributing to the improve-
ment of ecological situation, which is important 
for the western-steppe region of Ukraine. 

ANALYSIS OF RECENT RESEARCH 
AND PUBLICATIONS 

iscanthus can be grown on different soils. 
It is not demanding of moisture and nutrients in 
the  soil;  have  high  resistance  to  diseases  and  
pests and provides a positive impact on the en-
vironment. It is a versatile because this low cost 
and low risk crop requires minor investments; 
give high yields of biomass not only on fertile 
soil but so on low-productive lands. Yields of 
dry biomass miscanthus increase gradually with 
5-6 t/ha the first years to 10-15 t/ha the second 
year and up to 20-25 t/ha – the third year of cul-
tivation [20,21].  

The structure of miscanthus biomass has the 
typical ingredients for a biofuel raw material 
with about 50 % cellulose and 30% lignin. Dry 
biomass has a low ash content – up to 2.4%, 
compared with straw, and is low in potassium 
and sodium combined with a high content of 
calcium and magnesium, which contribute to 
high combustion temperature and reduce the 
likelihood slag formation in solid fuel boilers. 
The cost of miscanthus biomass, in different 
countries ranges from 20 to 40 euros per ton of 
dry matter [7,8,16,17,18,19]. 

With the increased industrial cultivation of 
miscanthus in Ukraine there is a need to study 
and implement an efficient manufacturing oper-
ations guide in order to optimize the care of the 
culture and conduct research – based on para-
meters and methods of cultivation.  

The  rhizomes  mass  is  the  one  of  the  most  
important quality indexes that influences mis-
canthus biomass productivity. According to 
scientific research the optimal rhizomes mass 
must be between 40-100 g [4]. But other availa-
ble research seems to suggest that this is not 
necessarily the case. For example, scientists at 
the University of Illinois concluded in 2005-
2006 that the productivity of dry mass doesn’t 
depend on planting rhizomes weight being in 
the range from 20 to 100 g [10]. 
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THE RESEARCH TASK 
Thus, the question about the rhizomes mass 

and the planting norms is actually about the 
high cost of the planting material. 

The aim of the experimental research was to 
determine the biomass productivity and their 
standing density under the conditions of western 
forest-steppes of Ukraine. 

THE MATERIALS AND RESEARCH 
METHODOLOGY

The research was conducted from 2009 to 
2011 on the research fields of Intubus Ltd. in 
Borshchiv, Ternopil region. 

The field research was conducted according 
to the common scientific and special agronomi-
cal methodology with the help of electronic 
computing in the process of working and ana-
lyzing the results of the researches [11,12,13]. 

Research Scheme:  
Factor A – the standing density, the plant / ha 

25 tsnd (70x55), 20 tsnd (70x70), 15 tsnd 
(70x105), 10 tsnd (70x140).  

Factor B – the rhizomes mass (g): 20 – 30; 
30 – 60; 60 – 90; 90 – 120 [14]. 

The sowing area was 190 m2, registered area 
– 98 m2, repeated four times. The experiments 
were held according to the method of splited 
areas, repeat in four tiers. 

The soil is light gray with ash, the content of 
mobile phosphorus (according to the Kirsanov’s 
method) in the layer of soil 0-30 cm is 9.5 mg 
on 100 g of soil, the content of an exchange po-
tassium (according to the Kirsanov’s method) – 
6 mg on 100 g of soil, the content of nitrogen 
(according to Cornfild’s method) – 28 mg on 
100 g of soil, the acidity of soil (pH) – 6.0 [23]. 

Borshchiv region is in the temperate area so 
the climate is mildly continental with insignifi-
cant amplitude of fluctuations in temperature, 
characterized with mild winters, warm and 
moist summer and a sufficient amount of preci-
pitations [15, 22]. 

Throughout the full research period the 
average daily air temperature was 2 – 4°C high-
er than normal average for the region. 

The precipitation during the vegetation pe-
riod was unevenly distributed. From 2009 till 
2011 a few of precipitation measurements fell 
out – from 250 to 111 mm less than average 
long-time which caused drought conditions. 

Especially  there  was  a  lack  of  precipitation  in  
March – April every year. 2010 was wetter than 
average. The, precipitations in May 2010 was 
high with 219,3 mm and July with 163,3 mm. 
This had a positive influence on the growing 
and development of the miscanthus because the 
plant thrives on moisture. Over all during the 
experiment period the weather conditions were 
favorable for miscanthus planting. 

Each year during the cultivation period the 
phonological, biometrical account and supervi-
sions were conducted. 

THE RESULTS OF RESEARCH 
Our research results show, (See Chart 1), that 

different  standing  density  of  the  plants  at  the  
first part of the first year of vegetation has little 
influence on index of linear increase of stem 
and the height of the plant in general. 

Fig. 1. Dynamic height of the main miscan-
thus stem 

During the second part of growing season, 
after the considerable formation of vegetative 
mass there is competition between the plants, as 
a  result  of  which  their  height  increase  propor-
tionally to the planting density. Therefore by the 
end of the growing season the biggest height of 
the main stem was 152 cm according to the 
standing density 25 tsnd/ha, and the smallest 
height  of  the  main  stem was  135  cm according  
to the standing density 10 tsnd/ha. 

Besides, it should be noted, that the rhizomes 
mass is not the less important growth factor for 
plant development, because they hold essential 
nutrients and buds that form shoots in the future. 
But the height of the main stem doesn’t depend 
on the rhizomes mass and varies from 137 cm to 
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148 cm. The biggest height of the stem occurs 
when the rhizomes mass is between 60 – 90 g 
and  148  cm,  and  the  smallest  is  then  when  the  
rhizomes mass is between 20 – 30 g, 137 cm. 

The plant growth and development accompa-
nied by growth puff apparatus, which is the 
means of accumulating of solids. During all 
three growing season the number of leaves on 
the main stems were almost the same (within 
LCD05)  on all  test  areas with the slight fluctua-
tions within 13,7-14,7 units. Thus, their number 
doesn’t depend on the standing density and rhi-
zomes mass and defined by phases of ontogene-
sis. 

The number of shoots increases in July-
August, when the miscanthus is in the tillering 
phase and stops in ejection phase of panicle. It 
is known that the number of shoots and produc-
tivity of miscanthus increase at the same time. It 
should be noted that the number of shoots de-
pends on the rhizomes mass. 

For example, the mass of rhizomes from 20 – 
30 g (Chart 2), the highest number of shoots per 
bush is 9,6 units, and the mass of rhizomes 90 ... 
120 g – 11,3 things. 

With increasing standing density, the number 
of  shoots  decreases.  When  the  density  is  25  
tsnd/ha we get on average 8,9 shoots. When the 
density is 10 tsnd/ha we get on average 11,4 
shoots. 

At first the biomass harvest increases be-
cause the standing density decrease and reaches 
the maximum value, but it declines further. This 
is because the same harvest of biomass can be 
gotten with the help of two different densities. 

Fig. 2. Dynamic of the shoots number per 
bush 

According to the results the yield of dry bio-
mass  of  the  plant  increase  when  the  standing  
density decreases. So, when the standing density 
is 25 tsnd/ha then the average mass of one mis-
canthus is 120,9 g, when the standing density is 
15 and 10 tsnd/ha the average mass of one mis-
canthus is 169,6 g and 180,2 g according to Ta-
ble 1. This relates to the increasing area of nutri-
tion and lighting conditions and reduction in 
competitions between plants. 

The yield of dry miscanthus mass increase 
because of the increase of standing density per 
one unit of area. 

For example, (Table 2) when the standing 
density was 10 tsnd/ha, the yield of dry mass 
per 1 ha was 1,8 ton/ha, and according to the 25 
tsnd/ha density – 3,1 ton/ha during the first year 
of vegetation 

Table 1. The mass of one dry plant of miscanthus of the first year of vegetation accord-

ing to the rhizomes mass and their planting density (average within 2009-2011) 

Planting density, 
tsnd/ha 

Rhizomes mass, g 
20…30 30…60 60…90 90…120

25 120,9 141,2 164,6 183,8
20 135,4 157,5 170,4 196,8
15 169,6 191,2 224,3 231,2
10 180,2 220,2 240,3 244,9

LCD05 3,9 
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Table 2. The yield capacity of the miscanthus dry mass according to the rhizomes mass 

and their planting density for years of vegetation, ton/ha 

Planting 
density, 
tsnd/ha 

Rhizomes mass, g 

20…30 30…60 60…90 90…120

The first year of vegetation 
25 2,2 2,8 3,5 4,0 
20 2,0 2,5 2,8 3,3 
15 1,9 2,4 2,8 3,1 
10 1,3 1,7 2,1 2,2 

LCD05 0,1 
The second year of vegetation 

25 14,0 17,5 20,8 24,9
20 12,9 17,0 17,0 20,6
15 12,7 16,5 16,7 18,2
10 9,6 12,2 13,4 14,1

LCD05 1,0 
The third year of vegetation 

25 21,9 27,9 33,0 34,6
20 21,7 27,4 27,5 31,8
15 20,5 26,1 26,2 29,5
10 16,4 19,3 21,3 25,5

LCD05 2,0 

According to the standing density of 10 
tsnd/ha the yield of dry mass per ha was 12,3 
and 20,6 ton/ha, when the standing density was 
25 tsnd/ha – 19,3 and 29,4 ton/ha during the 
second and the third years. It should be noted, 
that with each successive year the difference 
between the options is reduced. The difference 
between the options during the first year was 41 
to 45%, the difference during the second and the 
third year decreased to 31 – 43% and 25 – 26%. 

Another very important factor that affects the 
yield of miscanthus is rhizomes mass, the in-
creasing of which causes the mass increasing of 
the plants. For example, when the rhizomes 
mass was 20…30 g – the yield of dry mass was 
1,9; 12,3 and 20,1 ton/ha, when the rhizomes 
mass was 90…120 g – 3,2; 19,5 and 30,4 ton/ha 
according to the first, second and third years of 
vegetation. 

It happens because the plants produce more 
shoots during the germination and as a result the 
vegetative mass increases. After the change-

over to the actual root power and photosynthesis 
those plants better absorb solar radiation, mois-
ture and nutrients from the soil that causes the 
best productivity, but the plants with less mass 
of rhizomes become bushes with small stems. 
They do not have enough vegetative mass and 
spend energy to make the new shoots. 

According to the results of analysis of the va-
riances  (Chart  3)  it  is  clear  that  the  greatest  in-
fluence on miscanthus productivity during the 
first year of cultivation is the weight factor of 
rhizomes (15.7%). It is due to the increased up-
take of nutrients and the number of potential 
buds that can sprout from the bigger rhizomes. 
The standing density of the plant has less of an 
influence (14.4%). 

This is the result of stems height increasing 
on the dense planting scheme. Because of the 
weather conditions the year factor influenced 
only 64.3% on the yield of dry miscanthus 
weight. The effect of one factor is not dependent 
on other. 
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Fig. 3. Part of factors influence on yield of 
dry miscanthus weight 

Because of the fact that miscanthus is long-
term, the year-old plantations of this crop is 
unproductive. Because the plants form strong 
root systems that help them survive the first 
winter, the next year they form strong above-
ground biomass. During the first year of cultiva-
tion the mass of rhizomes is more than green 
puff-stem mass by 1.8 times. Thus, when the 
rhizomes mass was set at 20 – 30 g, at the end 
of the cultivation period the rootstock mass was 
471 g, compared to when the rhizomes mass 
was set at 90 – 120 g it was a much higher 664 
g.

It should be noted that the mass of miscan-
thus rhizomes decreases with increasing total 
density of standing plants. The smallest values 
of areas with the maximum density in the expe-
riment (25 tsnd/ha) was measured at 471 g. The 
measurement for the lowest density planting (10 
tsnd/ha) reached a value of 637 g. 

Thus, according to the researches was 
pointed that the optimal standing density of 
plants is 15 tsnd/ha and with the rhizomes mass 
30…60 g. 

CONCLUSIONS 
1. During the first year of vegetation the plants 
form rootstock system, which makes them able 
to survive the first winter, the next years the 
strong aboveground biomass forms. 
2. The increase of the yield of miscanthus de-
pends on the standing density of the plants and 
rhizomes mass. 
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. 3.  Matlab-

Fig. 3. The block-scheme of the Matlab-program of calculation of working parameters of 
processes of flow vibro-blowing filtering on installation with GID on -st stage of its operation 

a)

)
. 4. :  – z  [ ] -

;  –  [ ]

Fig. 4. Calculated graphs of change in time: a - movement z  [m] of the piston of hydrocylinder 
GIP of installation for flow vibro-blowing filtering;  - pressure  [kP ] in the filtered environ-

ment
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THEORETICAL RESEARCHES OF 

PROCESSES OF FLOW VIBRO-

BLOWING FILTERING OF THE DAMP 

DISPERSE ENVIRONMENTS IN THE 

FOOD-PROCESSING INDUSTRY

Summary. Main  results  of  theoretical  re-
searches of processes flow vibro-blowing filter-
ing of damp disperse environments in the food-
processing industry, are presented in this article. 
In  particular,  the  scheme  of  installation  with  a  
hydraulic pulse drive for realization of ex-
amined processes, regularities of their course 
and efficiency, the equation for calculation of 
the main working parameters of processes, de-
signed dependences of the given parameters and 
their analysis, are presented.

Key words: vibro-blowing filtering, damp 
disperse material, hydraulic pulse drive. 
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DEVELOPMENT OF THE SYSTEM OF 

UKRAINE’S MATERIAL AND TECH-

NICAL BASE OF AGRICULTURE

FORMATION

Summary. Some main results of material 
and technical base in agricultural enterprises 
in Ukraine modern state investigation are pre-
sented and some main tendencies in the 
processes of its formation are defined. The dy-
namic and structure of agricultural technique 
supplying from abroad is shown.  

Special attention is devoted to the rising 
role of leadering dealers of agricultural tech-
nique producers. The characteristic of such 
main dealers of agricultural technique in 
Ukraine,  as well  as some conditions of dealer 
system formation and specifics of competitive 
fight among dealers for markets and clients 
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are done. The evaluation of statement and 
possibilities of domestic agricultural machines 
plants development is realized and needed for 
that conditioned are defined. 

Key words: agricultural enterprises, ma-
terial and technical base, dealers, import, pro-
ducers of agricultural technique, governmental 
support.  
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Fig. 2. General view of the stand to study the viscosity of the substrate 
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MODEL FOR THE STUDY VISCOSITY 

SUBSTRATE FORMED OF BIOWAS 

TEINPRIVATE FARMS 

Summary. This paper analyzes the main in-
struments for measuring the viscosity of va-
riousliquids and mixtures with a widedimensio-
nalscattercomponents (0-120 mm) anddifferent-
physical andmechanical properties. Astand 
andmethod ofmeasuring the viscosityof the sub-
strate, which is formed ofbiowastein private-
farms. 

Key words: booth, viscosity, substrate 
viscometer, methods of research. 
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.1.
Fig. 1 The algorithm of determination of the basic parameters of gasification chamber 
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 2  ( .1). -
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 1. 
Table 1. Original dates for calculations 

,
V 3 2,6 

. 2

W1 % 19

W2 % 13,5

d 4
3 770

2
0C 20

t .
0C 85

-
% 95

:
-
-
-

d0
0

0,014
20
0,105
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 2.  W=10% 
Table 2. The calculated composition of producer gas with moisture content of 10% 

, %  [4] 
S N

43,35…44,4
3

5,71…5,86 
43,35…44,4
3

0,10…0,1
1

0,51…0,52 
6,98…4,
65

, % 
,% 2,% 2,% 2 ,% N2 4,% 

22,14...22,3
3

23,69...23,8
0

9,07…9,06 
8,31…8,1
1

33,79...33,7
0

3,00

-
,0 ,%

-
,

/

-
-

Q
,

/
3

-
-

Q
,

/
3 -

40
0

0
,

/
3 ·0

400 8,31…8,11 0,02 6,2-6,5 6,9…7,2 1,4 

,  5  6, 
 [8], 

. 3. 
-
-
-

.

-
-

.

-

-
, , .

. 2 
:  – -

;  – -
-

;  – ;  – 
;  – -

;  – .

. 2. 
Fig. 2. The scheme, which illustrated the position of tuyeres in gasification chamber for sol d fuels 

gasification 
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. 3. 
Fig. 3. The dependence of the blowing tuyere diameter from its type and speed of blowing 

,
-

 10-
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 30-35 ,
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 3. 
Table 3. The formula for calculations 
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 4. 
Table 4 The results of calculations 

V .
3 125

D 0,35

d 0,175

h 0,14

n . 11
d 0,009
l 0,100

2 9,2·106

-
-

. . 3 -
 (

 – -
) -

.

 (4) -
.

-
-

,  1  2, -
 4. 

-

.
, -

-
,

 550 .
-

, -
-

.

1.
-
-

, -

.
2. -

-

2 ,

, -
-

 550 .
3. -

-
.

4. -

, -
, ,

-
.

5. -

, -

-

.
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DETERMINATION OF THE BASIC PA-

RAMERTES OF GAS-GENERATOR 

CHAMBER FOR GASIFICATION RAW 

MATERIALS OF VEGETABLE ORIGION 

Summary. The method of the gas-generator’s 
gasification chamber calculations for energy 
supply of grain dryers is done. The algorithm of 
determination the basic parameters of the gasifi-
cation chamber is designed, its calculation for 
grain dryer of shaft type with productivity 6 
ton/hour is performed. The main rational 
schemes of blowing tuyeres’ establishing in the 
gasification chamber for solid fuels of vegetable 
origin to get the qualitative and stabilized ac-
cording to technological parameters generator 
gas are proposed. The dependence of blowing 
gases’ speed from the given tuyeres’ type and 
construction is established. The calculations of 
the main parameters of gasification chamber 
according the algorithm are done. 
Key words: grain dryer, gasification chamber, 
generator gas, solid fuels of vegetable origin. 
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THEORETICAL AND 

METHODOLOGICAL APPROACHES 

TO DEFININGASSESSMENT OF 

QUALITY OF AGRICULTURAL 

PRODUCTS

Summary.The paper presents a unified assess-
ment of food quality level. The quality of food 
as an object of evaluation of the characteristics 
of the chemical composition, displays objective 
function that depends on the individual charac-
teristics of the products that can be determined 
experimentally. Multicriteriamodel ofevaluation 
food is reduced to the problem of optimization 
with a given objective function, which compre-
hensively considers all parameters of quality 
products, and clearly described the required 
characteristics of the product. 
Key words:objective function, fuzzy set, qua-
limetry, linear programming. 
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 1. 

), .*
Table 1. Dynamics of tractors and combine harvesters numbers in different organizational and 

legal farming forms of Lviv region (at the beginning of the year), units 

2000 18600 10345 1055 7200
2005 16788 5808 1069 9901
2010 17102 4040 1005 12057

2010 .  2000 . % 91,9 39,1 95,3 167,5
2005 ., % 101,9 69,6 94,0 121,8

2000 3036 2598 291 147
2005 2923 1701 361 861
2010 2933 1154 359 1420

2010 .  2000 ., % 
96,6 44,4 123,4 9,7

2005 ., % 100,3 67,8 99,4 165,0
* :  [13, . 7, 10].

-

, -

. , -
, , -

-
, -

, , -
,  [11, 11].  

-
. 1. 

 2. 
 (  100 .- . )*

Table 2. Tractors supply of different types of agricultural producers of Lviv region 
(100 ha of agricultural lands) 

2000 1,46 1,78 2,02 1,12

-
, % 138,8 88,1 100,0 55,3

2005 1,32 1,56 1,98 1,24

-
, % 149,4 78,8 100,0 62,8

2010 1,35 0,97 1,63 1,53

-
, % 121,0 59,3 100,0 93,6

2010 .  2000 ., % 108,1 184,2 123,9 73,2
2010 . 2005 ., % 97,9 160,8 120,9 81,1
* :  [3, . 16; 17, . 21].



129

. 1. 

Fig. 1. Mechanization importance in agriculture 
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. 2. 

Fig. 2. Management plan of mechanized 
work implement of farm enterprises 
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MECHANIZATION LEVEL OF 

PRODUCTION PROCESSES IN FARM

ENTERPRISES IN THE CONTEXT OF 

BALANCED DEVELOPMENT 

Summary. An essence and peculiarities of pro-
duction processes mechanization under condi-
tion of balanced development of farm enterpris-
es are investigated in the article. It is proved that 
mechanization level depends on the condition of 
the technical base of farm enterprises. The me-
chanization importance is determined in agricul-
ture and mechanized work management of farm 
enterprises is characterized. Ways of improve-
ment of mechanization production processes are 
suggested.
Key words: agriculture, farm enterprises, me-
chanization, machinery, production potential, 
resources. 



MOTROL. Commission of Motorization and Energetics in Agriculture – 2013. Vol.15. No.4. 134-139 

134

. , .  1 

Sergij Korobka 

Lviv National Agrarian University 

. -
-

, -
-

.
: , -

.

-
, -

. -

,
,

, -
, , -

.) [1]. -
-

. -

, , -
-

.

-

-
,

-

, , -

 [2, 3, 4, 5, 6]. 
 - -

-
:

., ., ., 
.,  .,  . .,  -

., ., .
 [7, 8, 9, 10, 11].  

-
-
-

,
.

-

.

,
, -

-
 1, ,

 ( )
. -

,
 - 

, = 0,9 ( =
0,97  (  - , )
= 4,40  = 0,96  = 8,8 ) 4. ,

-
 5, , -

, -
.

 ( -
 1…2,13 )

 2,  
.

, -
 ( ) -

 6 [12]. 



135

 7, 
,

. 1). 

. 1. 
-

: 1 - ; 2 - -
; 3 – ; 4 – 

; 5 – ; 6 – 
; 7 –  ( );

8 – 
Fig. 1. Structura landtechnologicals cheme 

of the experimental ample geliosushilki:          1 
- supplychannel 2 - axialfan, and 3 - theair,  4 - 
airmanifold, 5 - battery: 6 - dryingchamber, 7 - 

exhaustduct (deflector) 8 – sieve 

-
.  8 

3/4 .
 2 

,
-

, , -
.

.
-

, . -

,  [13]. 
-

:
, 2,
,  (°  ),  

 ( -
),   (° ), ,

 (° ), ,  (° );
, v

; , W (%).  
-

:

, Q  ( );

Q  ( 2); 
 Q

3),
, Q ( 3).

 24  25 -
 2012 .

-
: TPara 8; UNI-T UT-

362; UNI-T UT-70B; Graphik, 
 ( ), 

, ,
, -

, ,
.

-
, , ,

 8 -
-

-0102-8 -
.

-1 .
,

-
 UT - 362. -

-
, ,

MS6610  LB - 901. -
, -

-
0102.

. -

: -
, -

, .  - 
50,61  ( ), -

. -

-
 700 - 1100 2, ,

 24 
 13:00 (1345,5 2).  

, -
, ,

. -
 24 .



136

-
 10:00  13:00 , -

 1135  1345,5 2,  15:00 -
 -  949 2, -

. 2 [14].
25  14:00 -

, -

1224  1053 2.

. 2. -
 24  25 

2012
Fig. 2.Theaverageintensityofsolarradiationat 

24 and 25 August 2012 year 
-
.

 24  25 
 100 - 120 

2.
, -

0,5 2,  103 2-
163 2 . , -

, -
 20  –  

180 2.
 ( . 3) 

, -
 ( . 4). 

. 3. 
 24  25  2012 

Fig. 3.Average power geliosushilki for 24, 
25 August 2012 year 

,
. 24 

-
 500 ,

 – 120 – 150 2 (  14:00  16:00 
) [15]. 

 25 ,  144 – 177 2,
 – 700 

 (  12:00  14:00 ) [16]. 

. 4. -
 24 - 25 

2012
Fig. 4. Number of thermalenergyproduced-

geliosushilkoyu 24 - 25 August, 2012 year 
 5  6 -

 24 – 
25 . -

-
, -

. , 24 
10:00  15:00 -

 31,7  54,15° , ,  25 
 10:00  15:00 -

 32,45  53,55 ° .

. 5. , -

-
 24.08.2012 

Fig. 5. Pour the coolant flowing through the 
collector and the batteryre different in the inten-

sity of solar radiation, the period 24.08.2012 
year 



137

. 6. , -

-
 25.08.2012 
Fig. 

6.Thetemperatureofcoolantflowingthroughthe-
collectorandthebatte-

ryaredifferentintheintensityofsolarradiation, the 
period 25.08.2012 year 

, -
-

. 24  10:00, -
 30,2 ° ,  13:00  15:00 

 55 ° ,  15:00 
19:00

 35,3 ° .
 25  10:00 

13:00  34 °
 48 ° ,  16:00 -

 54,5 °  [17]. 
-

. 7,  – . 8. 

. 7 
: 1 – ;

2 – ;
3 – ; 4 – 

Fig. 7 Changes in the temperature of fruit 
during the day:1 - humidity fruit; 2 - the tem-

perature in the drying chamber; 3 - fruit temper-
ature; 4 - ambient temperature 

. 8. 
: 1 – -

; 2 – ;
     3 – -

; 4 – 
Fig. 8.Changesintemperatureoffruitatnight: 1 

- thetemperatureinthedryingchamber; 2 - humi-
dityfruit; 3 - ambienttemperature; 4 - fruit tem-

perature 
  24 

9:45  18:15 
 25,3  30,4° , ,

 24  25  22:00 
8:00 -

 21,6 °  23,8 ° .
,

 24 -
 10:00, -

 31,3 
.

 14:00 -
 55,1 ° , -

 14:45  15:15,  15:45 
 54,3 °  [18, 19]. 

 24  25 
 22:00 

 6:20  27°
 23° .  8:00 -

,
 24,8 °  [20]. 

 3 .  10:00 
 12:00 : -

 23,6  36 
.  12:00 

 39 ° .  15:00 
 16:00 

47 .  17:30 -
,  21:00 -

 25 ° , -



138

, -
 (

) [21]. 

(W  = 79,4 - 47,86%), -
.

, -
 (W  = 79,4 - 47,86%), 

 (W  = 
47,86 - 47,6%) -

, -
 (W  = 47,6 - 34,9%), 

,
.

-
-

 33 .
 1 -

-
.
, -

.
 - -

: -
 1500 500 500

; -
 30 °,  - 

0,5 2:  - 50 
3; -
 - 120 , -

, Q  - 100 - 700 
; Q  - 

20 - 180 2; -
 Q  - 34 - 270 3, -

 - 31,7 - 54,15 °C, 
 ( ): -

 - 30 - 55 °C, 
, v

– 1 – 2,13 ;  d - 10-200 
.

-

,
.

-

,

. , -
-

.

1. Lykov A.V. 1968. Teoriya sushki, - M.: 
Energiya. 472. 
2. Lykov A.V. 1970. Teplomassoobmen 
spravochnik, - M.: Energiya. 480. 
3. Ginzburg A.S. 1973. Osnovy teorii i tekhniki 
sushki pishchevykh produktov, - M.: Pishch. 
promyshlennost'.- 528. 
4. Ginzburg  A.S. 1966. Infrakrasnaya tekhnika 
v pishchevoy promyshlennosti, - M.: Pishch. 
romyshlennost'. - 408. 

5. Krisher A.P. 1961. Nauchnyye osnovy tekh-
niki sushki, - M.: Energiya. - 539. 
6. Ekkert E.R., Dreyk R.M. 1961. Teoriya 
teplo- i massoobmena, - M.: Gosenergoizdat. - 
680.
7. Funkcjonalnosczintegrowanego system 
ugrzewczego w ogrzewanychtunelachfoliowych 
/ rracazbiorowa pod redakciji Slawomira 
Kurpaski. - Krakow: polskie towarzystwo 
inzynieri i rolniczej, 2004. 80. 
8. Kats Z.A. 1972. Sushka pishchevykh produk-
tov v vibrokipyashchem sloye,- M.: Energiya. 
44.
9. Filonenko G.K. 1971. Sushka pishchevykh 
rastitel'nykh materialov,- M.: Energiya.440. 
10. Nikitenko N.I. 1983.Teoriyateplo-
massoperenosa, - M.: Energiya. 352. 
11. Krasnikov V.V. 1988. Teoriya teplo-i 
massoobmena i yeye primeneniye,- M.: Pi-
shchevaya prom. 345. 
12. Lutsik R.V. 1992.Vzaimosvyaz' deformat-
sionno – relaksatsionnykh i teplomasso-
obmennykh protsessov, - M.: Vysshayashkola. 
183.
13. Anoshin I.M. 1970. Teoreticheskiye osnovy 
massoobmennykh pishchevykh proizvodstv, - 
M.: Pishchevaya promyshlennost'. 344. 
14. AchilovB.M., 2011. Wynikibadania 
przeprowadzonego przezsuszenie owoców 
geliosushilnoy karuzel  instalacji, -Motrol. 
Lublin,– Tom 13 . 46–51. 
15. Vagenas G.K. 2010. Kinetyka suszenia 
owoców / MOTROL. Commission of 
Motorization and Energetics in Agriculture – 
Lublin, Vol. 12B.116–121. 



139

16. Flaumenbaum B.L. 1986. Osnovy kon-
servirovaniya pishchevykh produktov, – M.: 
Agropromizdat, 494. 
17. Pleshkov B.P. 1987. Biokhimiya 
sel'skokhozyaystvennykh rasteniy, – M.: Agro-
promizdat, 494.  
18. Telezhenko L.N. 2004. Biologicheskiye 
aktivnyye veshchestva fruktov I ovoshchey I ikh 
sokhraneniye pri pererabotke, – Odessa. 268. 
19. Ivanova G.M.1987. Teplotekhnicheskiye 
izmereniya i pribory: Uchebnik dlya vuzov, – 
M.: Energoatomizdat. 232.  
20. Ginzburg A.S. 1990. Teplofizicheskiye 
kharakteristiki, – M.: Agropromizdat. 287. 

21. Sergeyev O.A. 1976. O tochnosti 
absolyutnykh izmereniy teplofizicheskikh 
kharakteristik veshchestv. Issledovaniya v 
oblasti teplovykh izmereniy,- L.: Energiya. 187. 

STUDY PARAMETERS AND OPERAT-

ING MODES CONVECTIVE GELIOSU-

HILKI FRUIT 

Summary. Examined  the  results  of  
experimental  studies  of  the  process  of  drying  
fruit, in order to intensify the development of 
energy-efficient technologies that produce dry 
foods.
Key words: raw fruits, experimental research. 
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MODELING OF MOTION OF MATERIAL ON THE SURFACE OF SPIRAL ACTIVA-

TOR IN BULK MATERIALS DRYER 

1
Volodymyr Didukh, 
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Summary. The model of motion of a par-
ticle on the spiral surface of activator in the new 
design dryer for granular materials is submitted 
in the article taking into account the interaction 
of the particle with the material. 

Key words: dryer, activator, bulk material, 
model, interaction, trajectory. 

INTRODUCTION 
The construction of a dryer [1,7] with the cy-

lindrical drying chamber (Fig.1) formed by out-
er cylindrical perforated wall and inner cylin-
drical perforated wall was suggested. Inner per-
forated wall is intended for supply of drying 
agent into the drying chamber. In the drying 
chamber spiral activators are mounted. The 
spiral activators intended for loosening and agi-
tation of material during drying process. 

Fig.1. The drying chamber of the dryer:  
1 – outer perforated wall of the drying chamber; 
2 – inner perforated wall of the drying chamber 

for supplying of drying agent;  

3 – spiral activators for loosening and agitation 
of material; 4 – loading section; 5 – unloading 

section  
For grounding of the rational constructive and 
regime parameters of the spiral activators of the 
dryer it is necessary to study a motion of ma-
terial on its surface. 

ANALYSIS OF INVESTIGATIONS 
A drying process of bulk materials was stu-

died by Kotov B. I. [8], Lykov [9], Zelenko [10] 
and other scientists [11,14].  

The researches dedicated to motion of mate-
rials on surfaces of operating devices were car-
ried  out  by  Vasylenko  P.M.  [15],  Zaika  P.M.  
[16] and others [18, 19].  

But the process of moving of a particle on 
the surface of activator in the dryer of a new 
construction, with taking into account the inte-
raction of the particle with the material, requires 
additional researches. 

OBJECTIVE OF THE RESEARCH 
The purpose of the research is to create a 

mathematical model that describes the move-
ment of particles on the rough spiral  surface of 
activator for loosening and mixing of the ma-
terial in the new design dryer. The model will 
allow the rational regime parameters of this op-
erational device to be determined. 

RESULTS OF THE RESEARCH 
Consider the shape of the spiral activator 

which is used in our dryer. The active surface 
(the surface of interaction with material) of the 
activator of the suggested construction dryer can 
be considered as a volumetric geometric figure 
formed by a circle with a center o o o ,
moving in space along cylindrical helix (fig.2). 



MODELING OF MOTION OF MATERIAL ON THE SURFACE OF SPIRAL ACTIVATOR IN BULK 
MATERIALS DRYER 

141

Fig.2. Forming of the surface of the activator by 
the circle with a center 

The equation, describing a shape of this sur-
face (constraint equation), we can rationally 
introduce in the cylindrical coordinate system 
with radius r , angle  and coordinate z .

The equation of the spiral surface in the 
form ( , , ) 0f f r z  looks as follows: 

22
. . 0

2

k
z r R r , (1) 

where: R  - the radius of the spiral, m, 

r  -  the  radius  of  the  formative  circle  (a  

thickness of the coil), m; 
k - the pitch of the helix, m. 
The relative motion of a particle on the 

rough surface projected on the cylindrical coor-
dinate system we can describe with a system of 
differential equations [15]: 

2

2 2 2 2

2 2 2 2

2 2 2 2

( ) cos( , )

( ) ( ),

(2 ) cos( , )

( ) ( ),

cos( , )

( ) (

r r

er kr
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N m w m w

r r
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r
N m w m w
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m F N e n

N m w m
r r

,

),
k

w

(2) 

where:

m  - the mass of the particle, kg; 
r ,  and  - the coordinates of the relative 

motion of the particle, m; 
 - coefficient of friction of rough surface; 

rF , F  and F  - the projection of active 

forces on the axis of the moving coordinate sys-
tem, N;  

re , e  and   e  -  unit  vectors  of  the  local  

coordinate basis, tangential to the coordinate 
lines r , ;

n  - unit vector normal to the surface; 

erw , ew  and  ew  - projections of accelera-

tion of relative motion, m/s2;

krw , kw  and  kw  - projections of the Cori-

olis acceleration, m/s2.
The value of the direction cosines of normal 

reactions cos( , )re n , cos( , )e n  and cos( , )e n ,

in the system (2) [15]: 
cos( , ) cos( , ) cos( , )

cos( , ) cos( , ) cos( , ) cos( , ),
r r

r r

e n e e e n

e e e n e e e n
 (3) 

cos( , ) cos( , ) cos( , )

cos( , ) cos( , ) cos( , ) cos( , ),

e n e e e n

e e e n e e e n
 (4) 

cos( , ) cos( , ),e n n (5) 

where:

cos( , ) cos( , ) ,

cos( , ) cos( , ) , ,

cos( , ) cos( , ) ,

f

e n n
f

f

e n n
f

f

e n n
f

 (6) 

and: 

cos( , ) cos( ),re e
r

          (7)          

cos( , ) sin( ),re e
r

             (8) 

cos( , ) 0,re e                    (9)

cos( , ) sin ,e e            (10)  

cos( , ) cos ,e e             (11)                

cos( , ) 0e e .                (12) 
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In (6) 
22 2

,
f f f

f
x y z

 is the 

modulus of the gradient. 
After substitution (6-12) in (3-5), taking into 

account following equations, describing rela-
tions between Cartesian and Cylindrical coordi-
nates: 

cos( ),

sin( ), ,

,

r

r           (13) 

we obtain: 

2 2 2
2 2 2

2 2
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4
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r R r

       (16) 

The acceleration of translational motion ew ,

assuming that the beginning of stationary and 
moving coordinate systems lie at the one point, 
z  and rotation of the moving coordinate 
system around the axis z  is  with  a  constant  
angular velocity: 

2
e e

w r , (17)

where: e  - angular velocity of rotation of the 

operating device, rad/s.
Projected on the tangent to the coordinate 

lines: 
2 ,

0, .

0,

er e

e

e

w r

w

w

(18)

Coriolis acceleration: 
2 ,

2 , .

0,

kr e

k e

k

w r

w r

w

 (19) 

Consider the projection of the active forces

rF , F and F  on axes r ,  and , which in-

fluence on the particle. 
The force of gravity m g  is applied to the 

particle   with  mass  m   that  directed  in   the  

opposite direction to the coordinate axis :

. .F m g (20)

A particle in the bulk material environment 
constantly interacts with other particles of the 
material. It causes the nature of the movement 
of the particle. So we can’t consider the motion 
of the particle without taking into account its 
interaction with other particles. 

Mixing of bulk material is a highly complex 
process. The nature of the movement of par-
ticles in the bulk material environment depends 
on many factors, including material properties, 
design and operational parameters of the operat-
ing devices of machines and is difficult to de-
scribe.  The  theory,  associated  with  mixing  of  
loose environment is quite weak and is mainly 
based on empirical and experimental depen-
dences of coefficients, established for individual 
materials in their interaction with specific oper-
ating devices. 

Aiming to study the impact of the design 
and the operational parameters of the operating 
device on the intensity of loosening and mixing 
of material by means of determination the influ-
ence of these parameters on the nature of the 
trajectory  of  the  particles,  we  considering  the  
interaction of particles with the bulk material 
with some approximation and with the follow-
ing assumptions: 

- at any time the  particle in the bulk materi-
al contacts simultaneously with n other particles 
of the material. Number of particles n is incon-
sistent over time and varies in a certain range. A 
minimum and maximum number of particles 
depend on the shape of the particles, their orien-
tation in space, bulk density of the material and 
other factors; 

- the forces, applied to the particle, as a re-
sult  of its  interaction with other particles of the 
material are considered as the resultant force 
which is equal to the vector sum of these forces. 
The quantity and the direction of the force are 
considered as random variable that varies in 
time in certain intervals; 

- the vector of the resultant force of 
interaction with the material lies on a plane, 
tangent  to  the  spiral  surface,  at  the  point  of  its  
contact with the underlying particle. We 
consider only the tangent component of the 
force, projected on the tangent plane to the 
surface at the point of contact with the particle.
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Perpendicular to the plane component of the 
force is balanced by the normal reaction N ;

Fig.3. Schematic representation of the 
possible interactions of material particles on the 

surface of operating device 

- the value of the resultant force varies 
from 0 to some maximum value that depends on 
the properties of the material, conditions and 
regimes of operation of the dryer. 

The accuracy of the model will be 
determined by correctness of applied maximum 
resultant force and the nature of variability of its 
value and direction according to the actual 
conditions. 

The interaction force: 

. . .
nF F F .              (21) 

Taking into account the aspect that the 
normal component of the resultant force .

nF is 

balanced by the normal reaction of the surface 
N ,  it  is  sufficient  to  specify  the  tangential  
component projection of the force .F  on the 

axes r ,  and   without consideration of its 
normal component. 

.F lies in the plane T, tangent to the curved 

surface at the point of contact with the particle
(fig.4). 

Consider the tangential component of the 
force of particle interaction with the material 

.F , which lies in the plane T .

Fig.4. The tangential component of the 
particle interaction force on the surface of the 

operating device and its projection on 
cylindrical coordinates r , and

To set the direction of this force, we apply a 
local rectangular coordinate basis on the plane 
T  with axes unit vectors 'xe , 'ye  and the point 

of reference O  which is a point of contact of the 
particle with the surface. Place one of the unit 
vectors 'xe  in the tangent to axes ,r z  surface, 

so: 

. . ' . 'yF F F                (22) 

2 2

. . ' . ' .yF F F (23)

Tangential component of the force of inte-
raction .F and its projections on coordinates 

with the unit vectors 'xe  and  'ye  we define in 

the following order: 

. ... .max0,F rand F ,            (24) 

. ' .. .0,F rand F ,  (25) 

2 2
. ' . . 'xF F F ,           (26) 

where: [ , ]rand a b  – simulated random value of 
the particle-material interaction force. It is gen-
erated with a certain periodicity in the range of 
numbers from the minimum a  to the maximum 
b .

The sign «±» means that the forces can be 
applied in the forward and in the opposite direc-
tion relatively to the coordinate unit vectors 'xe
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and   'ye  of  the  local  coordinate  basis  on  the  

tangent plane. 
The projections . 'x

F  and . 'yF of 

tangential component of the force .F on the 

tangent to the coordinate lines r ,  and  of 
cylindrical coordinate system: 

. . ' . '

. ' ' . ' '

. . ' . '

. ' ' . ' '

. . ' . '

. ' ' . ' '

cos( , ) cos( , ),

cos( , ) cos( , ),

cos( , ) cos( ,

x r y r

x x r y r y

y

x x y y

y

x x y y

F F F

F e e F e e

F F F

F e e F e e

F F F

F e e F e

.

).e

 (27) 

For projecting of the components . xeF and  

. yeF of the force on tangents to the coordinate 

lines r ,  and   it is necessary to determine 

the values of the angles '( , )r xe e , '( , )r ye e ,

'( , )xe e , '( , )ye e '( , )xe e and  

'( , )ye e .

'( , ) 0xe e  -  considering  that  the  

component of the resultant force . 'x
F  lies  in  

the plane r .

Determine the values of angles '( , )xr e

and    '( , )xe e .  Consider  the  equation  of  the  

surface (1) with a fixed value  (fig.5). Then 
function takes the form ( )f r  and describes 
a circle on the plane r  formed by intersection 
of spiral volumetric surface (1) by this surface. 

Fig.5. The determination of the angles 

'( , )r xe e  and '( , )xe e

The value of the angle for our function 
( )f r  can be found by the formula [20]: 

'( , )r x

df
tg e e

dr
. (28)

Then: 

' '

2 2

( , ) 90 ( , )

.
( )

r x xe e e

R r
arctg

r R r

. (29)

The values of the angles '( , )r ye e ,

'( , )ye e  and '( , )ye e we can find by the 

known cosines of the angles cos( , )re n ,

cos( , )e n and cos( , )e n , (21-23) between the 

normal to the surface and the tangent to the 
coordinate lines  r ,  and   (fig.6):

Fig.6. The determination of the angles 

'( , )r ye e  , '( , )ye e '( , )ye e

'( , ) 90 ( , )ye e e n ,           (30) 

' 'cos( , ) cos( , ) cos( , ),y xe e e n e e  (31) 

and: 

' 'cos( , ) cos( , ) cos( , ).r y xe e e n e e  (32) 

Result projections of forces on tangential to 
coordinate lines: 

. .

. .

. .

r rF F

F F

F m g F

.        (33) 

Substituting (14-20) into (2) and attaching 
equation (1) we obtain the system: 
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2
. .

2 2 2
2 2 2

2 2

2 2 2 2

2

. .

2 2 2
2

2 2

2 2

( )

4 ( )

4
( )

( )

( 2 ),

(2 )

2

4
( )

e e

m r r F

r R r
N

r r
r R r k

r R r

r
N

r r

m r r

m r r F

k
N

r r
k

r R r

r
N

r r 2 2

. .

2 2 2
2

2 2

2 2 2 2

22
. .

.

2 ,

4

4

( )

,

0.
2

em r

m m g F

r
N

r r
k

r R r

N
r r

k
r R r

(34)

The system (34) consists of four equations 
containing three unknown coordinates, its first 
and second time derivatives, and the unknown 
normal reaction N. Taking into account (24-33), 
in the case of interaction of particles with the 
material, it can be solved using numerical me-
thods. 

CONCLUSIONS 
The mathematical model, describing the mo-

tion  of  a  particle  on  the  rough surface  of  spiral  
activator of the considered dryer, is submitted. 
The model takes into account the interaction of 
a particle with surrounding bulk material.  The 
obtained model allows the impact of various 
factors on the motion of the particles of bulk 
material to be analyzed and the rational regime 
and structural parameters of spiral activator, 
designed for loosening and mixing of material 
during drying, to be determined. 
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EVALUATION OF VALUES SERVICE 

PROGRAMS OF AGRICULTURAL PRO-

DUCTION

Summary. The existent scientifically-methodi-
cal principles analysis of the programs 
evaluation management is conducted. The 
method development necessity of service 
programs value evaluation of agrarian 
production is grounded. The value forming 
features in the programs of agrarian production 
are given. The method of value evaluation of 
service programs of agrarian production is 
developed.
Key words: value, service program, agrarian 
production, management.
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Table 1. Effect of temperature on yield of 
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Fig. 1. Dependence of the yield of tomatoes on 
the air temperature in the greenhouse. 
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approximation by the expression (4) 
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MATHEMATICAL MODEL INFLUENCE 

OF THERMAL REGIME ON GROWTH  

Summary. The mathematical model impact of 
thermal regime on the development and yield of 
tomato in the system soil-plant-air. The model 
describes the qualitative and quantitative growth 
and development of plants that are in close 
interaction with the dynamic parameters of the 
environment in the greenhouse. 
Key words: Mathematical model, thermal re-
gime, crop, tomato, greenhouse farming. 
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 1993 .) [1].

 1.  1 , . . [13] 
Table 1. Population of Ukraine on January, 1, thousand persons [13] 

2002 . 2007 . 2008 . 2009 . 2010 . 2011 .
2011 .

2002 ., % 

)
48240,9 46465,7 46192,3 45963,4 45782,6 45598,2 94,5

-
15950,2 14943,9 14779,2 14631,8 14513,4 14412,2 90,4
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,  2010  
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 –  11,8%,  – 

 52,8%.  1990 .
-

 2811 .,
 100 -

 346,3 . .
.  2010 .

2192 .  100  270,2 .
.

 2. -
 [13] 

Table 2.  Top-dressing under agricultural cultures in the agricultural economies of Ukraine [13] 

1990 2000 2004 2008 2010
2010 .
1990 .,%

,
-

 % 
 100 ,

4242

83
141

279

22
13

518

44
29

1065

13
57

1060

13
58

25,0

50,2
41,1

,
-

 % 
 100 ,

257

18
8,6 

28

3
1,3 

15

0,5 
0,8 

10

0,5 
0,6 

10

0,4 
0,5 

3,9 

7,4 
5,8 
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 3.  [13] 
Table 3. Production of goods of agriculture in Ukraine [13] 

1990 . 1995 . 2000 . 2005 . 2007 . 2009 . 2010 .
2010 .
1990 .,

%
-

-

-

145875

66560

79315

94795

49371

45424

77889

43573

34316

92586

53976

38610

88769

49718

39051

102693

61545

40548

100536

58678

41858

68,9

88,2

52,8

-
, -

.
 3-5 -

. -

 2-3 , -
. -

. -

.
 1  . -

 200%,  – 100%, 
 – 4-5%. 

-
,

-
.

 4. , .) [13] 
Table 4. Population of animal after categories economies(on the end of year, thousands of hrv) [13] 

1990 . 1995 . 2000 . 2005 . 2007 . 2009 . 2010 .
2010 .

1990 ., % 

.
24623
8378
19427
7896

17357
7531
13144
3209

9424
4958
7652
963

6514
3635
7053
872

5491
3096
7020
1034
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2737
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1097

4494
2631
7960
1101

18,3
31,4
41,0
13,9

.
21083
6192
14071
7166

13701
4595
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2424

5037
1851
2273
301

2492
866

2602
271

1927
679

2870
301

1627
605

2308
316

1526
589

3625
299

7,2 
9,5 
25,8
4,1 

.
-
-
-
-

37
16
40
20

102
36
54
6

110
38
150
33

105
38
248
54

98
37
273
60

95
37
295
56

-
-
-
-

.
3540
2186
5356
732

3856
2936
5992
759

4387
3107
5238
551

4022
2769
4451
603

3564
2417
4150
736

3200
2132
4269
884

4968
2042
4335
806

83,4
93,4
80,9

110,1
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Table 5. Efficiency of agricultural production in agricultural enterprises 

1990 . 1995 . 2000 . 2005 . 2008 . 2009 . 2010 .
2010 .

 1990 
., % 

,
(-)

-
-

, . .

11422,
8

675,6 -121,4 1253,2 5462,1 7120,0 
12750,

5
111,6

:
-

7060,0 1152,7 1834,5 900,2 5450,7 6334,3 
11375,

9
161,1

-
4362,8 -477,1 

-
1955,9

353,0 11,4 785,7 1374,6 31,5 

-
-

-
-

 %

42,6 136 -1,0 6,8 13,4 13,8 21,1 49,5

:
-

98,3 55,5 30,8 7,9 19,0 16,9 26,7 27,2

-
22,2 -16,5 -33,8 5,0 0,1 5,5 7,8 35,1
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DEVELOPMENT OF AGRARIAN POLI-

TICS IN UKRAINE IN THE CONDITIONS 

OF ECONOMIC CRISIS 

Summary. The analysis of the state of agricul-
ture of Ukraine is conducted in the period of 
agrarian reform of 1990-2010 on the basis of 
official statistical information. 

Modification of the uncompleted agrarian 
reform is offered in Ukraine, row of directions 
of modernization for the leadingout of it from 
the crisis state. 
Key words: agrarian policy, economic crisis, 
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profitability, necessity of agrarian reform mod-
ernization. 
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. 1. -
:

1 –  ( =2, =4); 2 –  ( =8, =8);  
3 –  ( =5, =2) 

Fig. 1. Models of saturation of service area of repair enterprise by machines i-th model, 
based on the -distribution: 

1 – active saturation ( =2, =4); 2 – uniform saturation ( =8, =8);  
3 – cautious saturation ( =5, =2) 
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Fig. 3. Distribution by the age of the total number of i-th model machines in service area of 
repair facility in different years l from the start of the revenue period 

. 2. i

Fig. 2. Determination of the total number of machines i-th model in service area of main-
tenance companies in different years during the exploitation of these machines 
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Fig. 4. Model of change of the annual program of repair of machines i-th model for the entire pe-
riod of their exploitation 
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IMPROVING THE MODEL FOR PRE-

DICTING PROGRAMS OF MACHINE 

REPAIR, THEIR PARTS AND UNITS US-

ING ASYMMETRIC DISTRIBUTIONS.

Summary. An improved method of predict-
ing changes over time in the program of repair 
machines, their parts and units, which increases 
the precision of accounting changes in the level 
of saturation technique of different brands and 
models in service area of maintenance compa-
nies, as well as reducing its reliability during the 
operation period are presented. 

Key words: repair enterprises, program of 
repair, forecasting, non-symmetric distribution. 
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. 1. 
Fig. 1. Changing of specific fuel consumption in depending of motor load 

. 2. 
Fig. 2. Changing specific emissions of carbon monoxide in depending of motor load 

-
 13,33 . -

. , -
, -

-

200

300

400

500

600

10 15 20 25 30 35 40 45 50

,
/

.

,

0

5

10

15

20

25

10 15 20 25 30 35 40 45 50

,
/

.

,



,

176

 3,80 -
 4,72 -

39 . -

23,17 -
 15,42 

,
 81,3 %  15,6 % 

.

-
-

,
.

-

.
-

 ( . 3) , -
-

 10  40 .

. -
n m

.

-

,  2  -

.
-

n m -
-

, -
-

 (
,

), -

-
, -

,

.

. 2  3 , -
n m

. 3. 
Fig. 3. Changing specific emissions of hydrocarbon compounds in depending of motor load 

0,0

0,1

0,2

0,3

0,4

0,5

0,6

10 15 20 25 30 35 40 45 50

,
/

.

,



-65

177

. 4. 
Fig. 4. Changing specific emissions of nitrogen oxides in depending of motor load 
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OPERATIONAL AND ENVIRONMENTAL 

PERFORMANCE OF THE ENGINE D-65N 

ON DIESEL BIOFUEL 

Summary. The  results  of  determination  of  op-
erational and environmental performance of 
diesel  engine  -65  of  tractor  -6  

when running on diesel fuel, biodiesel from fat-
ty acid methyl esters of rapeseed oil without 
heat and using heating fuel before injection into 
the engine cylinder are given. 
Key words: environmental performance, diesel 
motor, diesel fuel, biodiesel, heating fuel. 
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CONCORDANCE OF CONSTITUENTS OF 

TECHNOLOGICAL SYSTEM OF TILL OF 

SOIL AND SOWING OF WINTER CROPS 

Summary. The necessity of stochastic influence 
reflection of agricultural meteorology terms in 
the technological system of soil- tillage and 
winter crops sowing on the efficiency indexes 
and parameters of technological machines com-
plexes is marked. The research methods of soil- 
tillage and winter crops sowing processes on the 
basis of the statistical imitation modeling me-
thods are generalized. The results of constitu-
ents concordance of the technological system on 
the cost efficiency criterion are presented. 
Key words: soil-tillage, sowing, winter crops, 
agricultural meteorology terms, risk of efficien-
cy, modeling, mechanized processes, technolo-
gical system, concordance of constituents, effi-
ciency. 
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EFFECT OF THE OXIDATION TEMPER-

ATURE ON THE MICRO-MECHANICAL 

AND  TRIBOLOGICAL PROPERTIES OF 

Nb-Ti-Al ALLOY 

Summary. The effect of temperature oxidation 

on micromechanical properties and the tribolog-
ical behavior of the alloy Nb-Ti-Al has been 
investigated. The increasing of annealing tem-
perature from 300 to 900 C leads to increasing 
of the internal stresses and microhardness in the 
micro/nanoscale of crystal lattice and reducing 
of  the  plasticity.  The  tribological  properties  of  
alloy after oxidation at temperature 500 C are 
optimal. At this temperature dispersion streng-
thening of alloy creates a minimum internal 
pressure and provides good plasticity of surface.
Key words: alloy of Nb-Ti-Al system, oxida-
tion, nanoindentation, tribological properties. 
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DESIGN OF TIME OF EXPIRATION  

OF AIR FROM A LIMIT SPACE 

Summary. Analytical dependences are re-
sulted for the design of process of pumping out 
of air from the chambers of variable vacuum 
gauge pressure  of the system pul'sator-milking 
glass taking into account the law of economy of 
mass for gas in a subcontrol volume through 
equalization of mechanical energy of portage of 
air. Time of pumping out of air is expected in a 
milking vehicle to nominal vacuum gauge pres-
sure. 

Key words: milking vehicle, speed coeffi-
cient, vacuum wire. 
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Fig. 1. The scheme of the action of forces on 
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Fig. 6. Change of the axis of flexible bar as 
far as its moving on a plane 
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FORM OF AXIS OF FLEXIBLE IN-

COMPRESSIBLE BAR AT ITS PUSHING 

ON ROUGH RAMP WITH PERMANENT 

SPEED 

Summary. Worked out differential equations of 
the motion of flexible incompressible bar on a 
rough ramp at its pushing with permanent speed. 
The special cases of the motion are considered 
without friction, at the different angles of slope of 
plane, at the different corners of entry of bar on a 
plane. The form of axis of bar for the considered 
cases was found by the numeral methods of inte-
gration. 
Key words: flexible incompressible bar, rough 
ramp, speed of movement, form of axis. 



MOTROL. Commission of Motorization and Energetics in Agriculture – 2013. Vol.15. No.4. 206-211 

206

. , .  1 

AndriyYatsun 

Lviv National Agrarian University 

: -

-
-
-

-
-
-

: -
, , -

, ,
,

, , .

-

-
-

,

.
-
-

-

-

 ( . 1) 
 [2], -

-
,

-
.

 ( ) -
.

 [1] -
-

,

-
-
-

.  [2  3] 

 ( ) -
 ( )

,
-
-
-

.

-
-

-
-
-

-

-
-

 ( . 1). 

 [2] -



-

207

 ( )
-
-
-

 ( . 2) 
-
-

:

1p
1 1 p

U
U I Z

p
; 10

1
1p

U
I

Z
,(1) 

: p
1

1
Z

pC
; 1

1p
d 1

R
U

R R
;

1p 1 pZ Z Z ; 1 1 1Z R pL ;

1 10 1L L L ;
2

1

1 1 1( )
r

r

S J p r rdr ;

10 1p 1k 1pU U p L I ; 1p 1 d 1( )U R R R ;

1k 1 p 0
L L ; 1 10 1L L L ;

1p d 11 ( )I R R ;
2 2 2

0 1 1 1
10 2 2 2 2

11 1 i 0 i

01 1 1 91 1 2
1

1 1

4

( )

( ) ( )

( )

i

W a S
L

a b J

Y ch p z Y ch p H z
b

p sh p H

;

2 2 2
0 1 1 01 1
2 2 3 2

11 1 i 0 i 1

4

( ) ( )i

W R S Y Y
L

a b J Ysh p H
;

2 2 2
2 2 2 1 1 1 3 r 1

1 1 1 3 r 1 2 1 1 3

( ) ( ) ( )

( ) ( ) ( ) ;

Y th p d p sh p d sh p d p

ch p d ch p d p p sh p d d

2
1 2 2 2 1 2 3

2 2
1 3 r 1 1 3

1 2 3 r 1 2 1 2

( ) ( )

( ) ( )

( ) ( )

Y th p d p sh p d d

sh p d p ch p d

ch p d d p p sh p d

;

01 1 2 1 1( ) ( )Y ch p H z ch p H z ;

91 1 2 1 1( ) ( )Y ch p z ch p z ; r 0 ;

1 ip R ; 2
2 1p p p ;

: J0 – -
; J1 – 

; i–

J1 ) = 0. 

.1. 

Fig. 1. Circuit diagram of primary measuring 
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POWER OF CONSUMPTION AND PHASE 

DISPLACEMENT BETWEEN VOLTAGE 

AND A CURRENT OF THE COVERING 

RING CAPACITOR TRANSDUCER OVER 

A CONDUCTING PLATE 

Summary: The sensitivities of power con-
sumption and phase displacement between vol-
tage and current in initial time of the covering 
ring capacitor transducerof rectangular cross-
section above conducting plate as testing object 
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to its permeance and electric conductivity after 
the primary measuring chain with a condenser is 
disconnect of source of permanent tension has 
been explored 

Key words: nondestructive testing, covering 
transducer, dying oscillation, voltage transient, 
Laplace transformation, measuring chain, power 
of consumption, phase displacement 
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THE PROJECT OF CONTROL SYSTEM 

FOR DRYING OF THE GRANULAR 

MATERIALS IN CONVECTION-

FILTRATION CENTRIFUGAL MACHINE 

Summary. This paper gives examples of 
heat and mass adjustment process. The schemat-
ic diagram of the automatic control and measur-
ing energy and spatial parameters of vibrating 
heat and mass transfer processes have been con-
sidered and developed. 

Key words: drying, process, heat and mass 
exchange, regulation, vibration. 
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THREEMASS OF OSCILLATION MILL 

WITH FOUR CAUSATIVE 

VIBROAGENTS

Summary. The  task  of  synchronization  of  
treemassvibromill is in-process considered with 
three unbalance vibration exciters which are 
started going from independent asynchronous 
engines and have identical angulators. Two 
causative vibroagents from presented are set on 
additional bodies [1]. 
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Table 1. Fertilizer for main crops in the agricultural enterprises of Volyn region 

(  1 )

1990 1996 2000 2005 2007 2008 2009 2010 2011 

  15,7 6,1 3,2 2,7 3 2,6 2,7 2,8 2,3 

) 2,1 0,7 0,5 0,7 1,2 0,8 0,7 1 0,8 

3,5 1,1 0,7 0,8 1,4 0,8 0,7 1,3 0,8 

39,6 36,9 0 5,7 4,3 6,8 10,4 3,5 3

28,5 30,5 19,3 12,8 6,5 3,9 3,8 2,2 1,7 

) 52,1 41,8 23,3 18,7 12,2 13,2 15,7 7,4 6,9 

48,6 47,6 23,4 6,2 5,4 6,4 6,8 4,1 2,8 
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INVESTIGATIJN OF MANUFACTURE 

OF ORGANIC FERTILIZERS BASED ON 

SAPROPEL 

Summary. This  article  presents  a  technolo-
gy of organic fertilizers on the basis of lake sa-
propel natural moisture using straw cutting and 
adding the liquid fraction of cattle manure. 
Grounded value layer thicknesses solomystoyi 
cutting and sapropel, and recommended the use 
of silage trenches to lay the compost from these 
materials. 
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IMPROVEMENT OF PROGRAMS 

MANAGEMENT PROCESSES FOR 

DEVELOPMENT OF FIRE 

EXTINGUISHING SYSTEMS IN RURAL 

SETTLEMENTS 

Summary. An analysis of existing methods 
and models of programs management processes 
of development of complex systems was carried 
out. Scientific and methodical foundations of a 
systems study into programs management 
processes for development are disclosed. 
Substantiated is the necessity of improvement of 
programs management processes for the 
development of fire extinguishing systems in 
rural settlements on the basis of consolidation of 
standards for programs management and 
configuration management. 

Key words: management, development, 
program, configuration, system, fire 
extinguishing, rural settlement, effectiveness. 
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. 4. 
: 1 – D=80 ; 2 – D=120 ; 3 – D=160 ; 4 – D=200 .

Fig. 4. The dependence of the screw diameter and the outlet opening on the length of the 
 head: 1 – D=80 mm; 2 – D=120 mm; 3 – D=160 mm; 4 – D=200 mm. 
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SYNTHESIS OF THE FORMING PRESS 

HEAD CURVED SURFACE OF THE 

PLANT MATERIALS 

Summary. The  article  presents  an  analysis  
of the properties of tractrix curve, substantiates 
the expediency of using it as the forming curved 
surface  of  the  press  head  working  channel  of  
plant materials in order to reduce the energy 
intensity  of  the  materials  pressing  process.  A  
method of constructing a tractrix is described 
and factors affecting the design parameters of 
the forming head with the curved working sur-
face are analyzed. 
Key words: press head, plant materials, tractrix, 
curved surface, pseudosphere.
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 1. -

 (2011-2012) 
Table 1. The dynamics of growth of willow 

energy under the influence of introduction of 
sewage sludge (2011-2012) 

:

,

06.11
/06.12

07.11
/07.12

08.11
/08.12

09.11
/09.12

1 44/121 57/148 87/181 96/197 

2 76/136 84/169 98/194 134/239 

3 68/129 76/151 89/185 126/214

4 71/133 83/159 97/191 116/217

5 86/134 97/163 121/192 138/269

6 87/141 95/169 107/201 193/274

7 84/134 91/162 101/198 141/232

8 91/138 101/173 123/201 212/243

9 90/132 112/181 121/199 161/236

10 95/141 117/189 119/212 174/239
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Fig.1. Effect of sewage sludge on plant height 

of willow energy in the first and second year of 
vegetation , cm 
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-
.

 2. 

Table 2. Dynamics of vegetative mass 
energy willow 

-

, /100 
2

-
,

1 57,02 42,77

2 140,71 120,38

3 64,15 57,76

4 85,54 74,45

5 116,03 109,7

6 131,21 123,02

7 75,5 68,11

8 67,06 54,91

9 66,53 54,91

10 85,01 75,5

-
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 – 
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–
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 (3:1)  60 .
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WILLOW ENERGY PRODUCTIVITY FOR 

VARIOUS APPLICATION RATE OF SE-

WAGE SLUDGE ON SOD-PODZOLIC 

SOILS OF THE CARPATHIAN REGION 

Annotation. Accumulation in large amounts 
of waste utilities increases the area of sludge 
cards alienation of additional areas of produc-
tive land, water pollution. Environmentally safe 
disposal of sewage sludge remains one of the 
most critical environmental problems and re-
quires immediate solution. The results of studies 
of productivity depends willow energy at differ-
ent rates of application of sewage sludge and 
composting on its base on sod-podzolic soils of 
the Carpathian 

Key words: sewage sludge, willow energy, 
sod-podzolic soils, biomass. 
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Fig. 4. Forming and distribution in 1/4 of a cy-
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sity; ), ) – accumulated strain; 
), ) – accumulated damage 
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ESTIMATION OF DEFORMABILITY 

BILLETS DURING ROLLING 

Summary. Forming analyzed and solved the 
problem of determining the stress-strain state of 
a cylindrical billet during rolling using simula-
tion in the software package DEFORM 3D. Pat-
terns  of  forming  and  distribution  of  the  ac-
cumulated damages to the billet during defor-
mation is received. A study of dangerous, in 
terms of damage accumulation, points billet is 
performed. For this it was constructed and ana-
lyzed the trajectory of deformation at these 
points of the billet. 
Key words: stress-strain state, free surface of 
the billet, stress state parameter, accumulated 
strain, accumulated damage, rolling. 
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Fig. 1. Figure of combined twirled vibrations transmission calculation model of 
forestry tractor with wheel formula 4×4 
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Mf1  = (m1 + mQ1) k 1 · f  r × 

           × (9,81 + 
1z

A sin ( f t));

Mf2  = (m2 + mQ2) k 2 · f · r ×  

           × (9,81 + 
2z

A sin ( f t + 2)), 

m1, mQ1 m2, mQ2 – 
, -

;
k 1 k 2 – 

; f

– ; r –

; f – -
,

-
; 2 –

, -
.

,

, -
:

                                  J1 1 + k1 1 + 1 1 – k1 2 – 1 2 = 1;

                                  J2 2 + (k1 + k21 + k22) 2 + ( 1 + 21 + 22) 2 – 

                       – k1 1 – k21 31 – k22 32 – 1 1 – 21 31 – 22 32 = 0; 

         J31 31 + (k21 + k31) 31 + ( 21 + 31) 31 – k21 2 – k31 41 – 21 2 – 31 41 = 0; 

         J32 32 + (k22 + k32) 32 + ( 22 + 32) 32 – k22 2 – k32 42 – 22 2 – 32 42 = 0; 

         J41 41 + (k31 + k41) 41 + ( 31 + 41) 41 – k31 31 – k41 5 – 31 31 – 41 5 = – f1;

         J42 42 + (k32 + k42) 42 + ( 32 + 42) 42 – k32 32 – k42 5 – 32 32 – 42 5 = – f2;
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Fig. 2. Charts of forced twirled vibrations of dynamic transmission moments: 
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EXPLOITATION PROPERTIES 

VALUATION OF WHEEL TRALLING

TRACTOR

Summary. The analysis of the work conditi-
ons of forest tractors and machines at their base, 
and the impact of these conditions on the perfor-
mance properties of tractors. Calculated scheme 
of dynamic model of transmission biaxial wheel 

tractor and computer program has been develo-
ped for the tractor movement simulation and 
dynamic processes in the transmission that al-
lows you to explore the influence of weight and 
geometric parameters, engine power and the 
transmission gear number on its speed proper-
ties, coefficients of dynamic and fuel economy. 
It was presented the results of mathematical 
modeling  of   the  dispersal  from  the  place  and  
dynamic loadings in the transmission of a wheel 
tralling machine. The dependences of the dy-
namics coefficients, of the determination of  the 
fuel’s economy and speed property on gear 
numbers of the transmission’s aggregates was 
received. It was substantiated the rational signi-
ficances of the gear numbers of distribute box of 
a wood tractor, that will reduce dynamic mo-
ments, and therefore increase the work durabili-
ty of the wheel forest transport machine. 

Key words: transmission, dynamic load-
ings, dynamics coefficients, numbers, tralling 
tractor. 
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Fig. 1. Chart for the calculation of kinematics parameters of motion of material: a – process of 
joining and separation;  – process of joining; 1, 2  –  are scraper with the concentric opening; 3 – is 
a scraper without the concentric opening; 4, 5 – are the concentric opening; 6– is a tubular conveyer 
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THEORETICAL RESEARCH OF MO-

TION OF FRIABLE MATERIAL WITH 

POSSIBILITY OF PARTIAL INTERFU-

SION ON THE VERTICAL AREA OF TU-

BULAR CONVEYER 

Summary. Methodology of theoretical re-
search of motion of friable material is in-process 
offered with possibility of partial interfusion on 
the vertical areas of route of tubular conveyers. 
Kinematics and power descriptions of process 
of moving of friable material are certain. This 
method can be utillized for the ground of para-
meters of working organ of tubular conveyer. 
Key words: friable material, route, vertical 
area, tubular conveyer. 
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PROBLEMS OF PLANTING CROPS 

BIOENERGETICHESKIH ON SLOPING 

LANDS AND ENVIRONMENTAL  

ACTIVITIES 

Summary. Here are given the results of 
theoretical and experimental studies of agro-
technical problem of planting crops on fields 
with complex terrain with priority agricultural 
crops – sugar beet, maize, wheat and triticale. 
Including researched the development of bio-
energy and use of soil with the activities of agri-
cultural irrigation, research work on sloping 
lands seeders and development on engineering 
calculation methods for strength and hardness of 
their components. 

 words: bioenergetical crops, bioetha-
nol, slope of land, erosion, seeding, environ-
mental activities. 
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. 1. 

:
1 – ; 2 – ; 3 – ; 4 – 

; 5 – ; 6, 
14 – ; 7 – ; 8 – 

; 9 – -
; 10 – ; 11 – -
; 12 – ; 13 – -

; 15 – ; 16 – 
; 17 – ; 18 – 

Fig. 1. Figure baling ribbons stalks of flax in 
improved baler chamber of variable volume: 1 

is a frame; 2 is a pick; 3 is a cylinder; 4 is a jack 
shaft; 5 is a endless belts; 6, 14 are pins; 7 is a 
clamp; 8 is a unloading valve; 9 is a winding 

machine; 10 is a chassis; 11 is a drive mechan-
ism; 12 is a spring loaded frame; 13 are tension 
springs; 15 is a roll; 16 are ribbon stalks of flax; 
17 are limiters course; 18 is a surface of linen 
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Fig. 3. Depending on the time t  of the radius of 
roll ðR  in the third phase of its formation: 1 for 

0 56ðm , kg/m; 2 to 20,1m kg/m; 3 to 

1 83ðm , kg/m; 4 to 2 47ðm , kg/m 

. 4. 1.t -

m  1 

v
Fig. 4. The dependence of the formation time 

1.t  of roll maximum weight from the mass m

of 1 m length of the linen tape and from the 
speed v  of the unit 
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THE STUDY OF ROLL FORMING IN THE 

IMPROVED OF THE PRESS-UP PRESS 

CHAMBER 

Summary.The results of analyzes of a form-
ing of the roll of tape flax in improved chamber 
of variable volume baler are presented in this 
work. The relationship between the characteris-
tics of a roll (radius, mass, density) and the pa-
rameters of the baler and tape of linen, and also 
a step of Archimedean spiral with tape of linen 
in a roll is established. Dependences for justifi-
cation of parameters of roll baler with advanced 
bale chamber variable volume are received. 

Key words: press-up, chamber for pressing, 
endless belts, roll, ribbon of flax 
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FEATURESMECHANICS - TECHNOLOG-

ICALPROPERTIESOFRAPESTRAWDU-

RINGTHEPROCESSOFPRESSING 

Abstract. The article discusses pressing rape 
straw,  and  the  influence  of  the  parameters  of  
time and pressure on the density of the samples. 
The technique of experimental studies of me-
chanical-technological properties of plant mate-
rials. Established the relationship between time 
and pressure parameters, the density of the sam-
ples 
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Table 1. Sowing areas, productivity and production of winter-annual rape in Ukraine [12] 

2000 . 2005 . 2006 . 2007 . 2008 . 2009 . 2010 .
2010 .
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%

-
, .
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, 157 195 387 800 1080 1014 863 549,7
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8,4 14,6 15,1 13,1 20,8 18,5 17,0 202,4

,
132 235 106 1097 2873 1873 1970 1492,4
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PROSPECTS OF MARKET DEVELOP-

MENT BIODIESEL FUEL IN UKRAINE 

Summary. The prospects of market of bio-
diesel fuel development in Ukraine are ex-
amined. Besides the main task of agrarian sector 
of  economy  agriculture  of  Ukraine  should  ex-
ecute another responsible task - to produce bio-
diesel instead of mineral fuel on the basis of 
photosynthesis. This way is recommended by 
modern science. 
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.1.
Fig. 1.Interaction and environment project commands 

. 2. 
Fig. 2.Structure of cost factors project management
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DETERMINATION OF RATIONAL 

VALUES OF CONDUCTING PARAME-

TERS OF TRANSMISSION AND GAS EN-

GINE OF THE WHEELED TRACTOR IN 

A TRANSPORT PROCESS 

Summary. The  results  of  theoretical  re-
searches of indexes of the wheeled tractor with 
a  gas  engine  in  the  characteristic  modes  of  a  
transport process are given. 

The rational conducting parameters of trans-
mission and gas engine of the wheeled tractor 
after the criteria of minimum specific fuel con-
sumption and harmful emission are chosen and 
grounded. 
Key words: wheeled tractor, gas engine, ma-
thematical model, transport process, rational 
parameters. 
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Fig. 3. The scheme combine dshakers:

4m  - , 1 - actuator 2 - driveshaft, 3 - counterweight 4 - 
platform, 5 – elastic elements 
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Fig. 2. Schematic diagrams of the kinematic exciters: 

a) Forced vibration exciter with a rigid rod: 1 – drives haft, 2 - eccentric 3 - clamp, 4 - Crank b) the 
kinematic exciter with an elastic rod: 1 - shaft, 2 - eccentric 3 - clamp, 4 - rod, 5 – counter weight, 6 
– elastic member) kinematic exciter with an elastic damper: 1 - damper 2 - rocker-rocker, 3 - rod 
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Fig. 4. The scheme vibratory conveyor system for 

drying: 1 – drive roller, 2 - 3 counter weight - a 
tension roller, 4 – infrared illuminators, e – 

eccentricity of the drive; l – ordinate of the center 
of mass 
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Fig. 5. Design scheme of the technological ma-

chine with flexible conveyor body and com-
bined mechanical vibroexcitation:  

m0=m1+ m2+ m3+ m4 - total mass of the mova-
ble part of the drive; m1 - weight of the drive 

shaft; m2 - mass of the working container; m3 - 
mass of the platform; m4 - ounter weight; 1 - 
angle of rotation of the drive shaft; 2 - angle 

drives the container; 3 - the container rotation; 
1, 1 – respectively displacement of the center 

of mass relative to the roller axis OX is the OY 

-
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Fig. 6. Payment schemes for the determination 

of the kinematic characteristics of the combined 
study vibroprivody machine: 

a) general scheme; b) the scheme link 1 2O O
c) the scheme link 2 3O O ; d) scheme link 1 4O O

-
 ( . 7), -

, -
-
-

 (2): 
2 1 2

1 X 1 X 1 0 2 12 4 14 1 1 1 1

2
3 13 3 3 3 3

2 1 2
1 Y 1 Y 1 0 2 12 4 14 1 1 1 1

2
3 13 3 3 3 3 0

1

X X K X m m l m l cos sin

m l cos sin T sin T sin ;

Y Y K Y m m l m l sin cos

m l sin cos T cos T cos P ;

m
12 2

2 12 4 14 1 12 4 14 1 1 1 1

2 12 4 14 K 12

1
2 2

12 1
3 13 3 3 13 1 3 1 3 3

l m l m l m l X cos Y sin

P l P l sin M l T sin T sin ;

J R T T ;

l m l X cos Y sin gsin

(2) 

l
e

123 4

l
e

123 4



319

. 7.
-

:
) )

) -
) -

)

Fig. 7. Payment schemes for the determination 
of the generalized forces combined vibroprivo-

dy investigated the machine: 
a) when the drive shaft b) rotating platform) for 
rotating lateral discs g) for horizontal movement 
of a drive shaft) with vertical movement of the 

drive shaft 

-

(2) :
2

1 X 1 X 1 4 1X X K X A sin t ,            (3) 

: 1 2
4 0 2 12 4 14 1A m m l m l ,

 (4.7) 
:

t0.5 X
1 5 1 6 1

2 2
4 1 1 X X 1 1

22 2 2 2
1 X X 1

X e C cos t C sin t

A sin t K cos t
,

K

: 5 6C ,C -

.

: 2
1 Y 1 Y 1 6 1 7Y Y K Y A cos t A ; (4) 

1
1 2 2 2 2

6 4 0 12A A 2m C Y I cos X Y R ,
1

7 0 0 Y CTA m P C ,

-
:

1 2 2
1 4 X 1 1 X 1 1X A K sin t cos t , (5) 

1 2 2
1 4 .Y Y 1 1 Y 1 1Y A K sin t cos t , (6) 

-
 (5), (6) 

:

11 X 1 XX A sin( t ), (7) 

11 Y 1 YY A sin( t ), (8) 

-
-

:

1

2
P.X 4A A ;

1

2
P.Y 6A A ,

1

2 4 2 4
.X 6 .YA A A (9) 

-

-
:

1

2 2 2
K .X 4 1 X 12 1

2
.X 1 X 1

X A K I sin t

A cos t,
(10)

1

2 2 2
K .Y 6 1 Y 12 1

2
.Y 1 Y 1

Y A K I sin t

A cos t
(11)

-
 (10), 

(11):

1 1 1K KX 1 XX A sin t , (12)

:

1

4 1 X
X 22 2 2 2 2 2

4 1 X 12 1 X X 1

A
arctg .

A K I K

1 1 1K KY 1 YY A cos t , (13)

:

1

6 1 Y
Y 22 2 2 2 2 2

6 1 Y 12 1 Y Y 1

A
arctg .

A K I K



, ,

320

1

2 4 2 2 2
KX 12 4 .Y 4 12 1 XA I A A 2I K , (14)

1

2 4 2 2 2
KY 12 6 .Y 6 12 1 YA I A A 2I K , (15)

-
-
-

 ( . 8).
,

:
- -

, -
,

80 ... 90 -1.
-

-
-

 3 -
.
- -

-
 2 -

:

-
:

:
2 2 2 2

1 1 12 1 1 1 12 12
12 2 22 2 2 2 2 2 2 2

1 1 1 1

2 2
2 ,

x y

x x y y

B B k B C B C k
A

k k

2
141 AB (16)

:
3 1

1 12 1

2 2
2 2 2 2
1 1 1 1 1 1 1 12 1

1 12 1 0 2 22 2 2 2 2 2 2 2
1 1 1 1

*

cos sin sin cos
0,5 ,

x x y y

x x y y

N m

k t t k t t
d m m

k k

(17)

:
2 2

2 2 2 2
1 1 1 1 1 1 1 14

. . 1 12 1 2 22 2 2 2 2 2 2 2
1 1 1 1

sin cos cos sin
,

x x y y

x x y y

k t t k t t
F m

k k

(18)

:
1 2 2 6

0 1 12 1

2 2
2 2 2 2
1 1 1 1 1 1 1 1

2 22 2 2 2 2 2 2 2
1 1 1 1

0,5

cos sin sin cos
,

x x y y

x x y y

E m m

k t t k t t

k k

(19)

.8.

-
:

 - 
1,  - -

2;  - 
3;  - 

,

Fig. 8. The trajectories of the executive bodies 
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ANALYSIS OF THE DYNAMICS OF VI-

BROCONVEYOR TECHNOLOGICAL 

SYSTEM WITH COMBINED KINEMATIC 

VIBROEXCITATION 

Summary.Transport-technological machines by 
combining several operations in one production 
cycle, ensuring continuity of treatment and ad-
herence to ease production lines become high de 
The major challenges are reducing the dynamic 
loads on the supporting units and balancing sys-
tem. In motion, kinematic drive, vibratory con-
veyor, infrared dryingmand in the fields of agri-

culture.  
The use of vibrating conveyor machines adds to 
the aforementioned qualities of potential tech-
nological intensification of heat and mass trans-
fer through the surface, which is quite important 
in the processing and foodscientific work to 
solve this problem is proposed kinematic 
scheme combined vibrational excitation, the 
analysis of the dynamics of motion executive 
system and theoretical basis of operational pa-
rameters vibration. 
Key words:vibrationexciter, dynamics of 
industries 
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