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Summary. The decrease in the production of chicory root crops, which are valuable raw materials for
the production of various products, is restrained by the low level of mechanization of their harvesting processes
and unsatisfactory indicators of losses and contamination by impurity components. The purpose of the work:
reduction of the second supply of impurities during the collection of chicory roots due to the development and
analysis of analytical dependencies that functionally describe the process of collection of chicory roots by the
working bodies of a combined single-disc digger. Based on the analysis of graphical dependencies, it was
established that: the second supply of general impurities varies from 5 to 18 kg/s; second supply of loose soil — in
the range from 4 to 15 kg/s; second supply of vegetable additives — from 0.06 to 0.1 kg/s. The obtained
mathematical models are the initial dependencies for further substantiation of the parameters and modes of
operation of the transport and cleaning working bodies of the root-harvesting machines.
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Statement of the problem. Roots of chicory as an important technical crop are a
valuable component for the food and pharmaceutical industries. Currently, in the country's
agrarian sector, the sown area of chicory root crops has decreased due to the imperfection of
root harvesting machines and the inconsistency of the quality of their work with agrotechnical
requirements [1, 2]. Analysis of the work of known diggers showed that they significantly
damage large root crops and have losses in small root crops of chicory. In addition, on these
types of diggers, it is structurally impossible to combine two technological operations of
harvesting — digging up root crops with simultaneous separation of husk remains [3, 4]. Tests
and operation of chicory root pulp cleaners have shown that the technological process of
removing tops has a number of significant drawbacks: high energy costs for the interaction of
the cleaning blade with the head of the root crop; significant knocking out of roots from the
soil, which leads to losses during harvesting [5, 6]. The criteria for the acceptability of modern
requirements for the operation of digging tools of root-harvesting machines are primarily
indicators of the completeness (losses) of root digging, their damage and the mass of impurities
that enter their cleaning transport technological systems [7].

One of the reserves for increasing the technological indicators of the quality of the work
of root equipment is the improvement of the technological process of harvesting chicory roots
by using combined diggers that combine a passive spherical disk system and a shaft installed
above it containing cleaning elements. Intensification of the process occurs due to specific
kinematic and dynamic factors arising from the simultaneous interaction of cleaning elements
with the head of root crops and the dug root crop [8, 9]. It can be concluded that the installation
of a drive shaft with blades allows simultaneously digging up root crops and separating the
remaining tops, reducing the intake of impurities by cleaning the contact interaction of the
blades with the dump components [10].
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Materials and methods. Objective of work is to increase technological process
indicators of haulm harvesting of chicory root crops through the development and
substantiation of working parameters of haulm harvesting machines.

A large number of created designs of working tools, digging tools assemblies and layout
schemes requires a differentiated approach in the selection, calculation, design, research and
implementation of new developments into production [11]. Therefore, classified approach
taking into account peculiarities of working bodies, layout schemes and methods of operation,
provide the opportunity for analysis and synthesis of the necessary structural and technological
scheme of combined digger for specific conditions of work. The root diggers design schemes
variety connected directly with the process of harvesting and with structural and technological
requirements to digging quality, roots cleaning and transportation [12]. On the basis of carried
out identification (analysis and synthesis) of analogues of existing digging tools the advanced
designs of combined root diggers, combining simultaneously all the advantages and benefits of
the existed spherical single plate digger and possibility of use in conditions of excessive soil
moisture and weed-infested crops, were submitted [13].

The structural model of algorithm of design and construction of a combined digger
shown in Fig. 1 [14].

Combined digger consists of two spherical discs 1 set at an angle  « to the axis of root
row. Disks 1 freely planted on their axes of rotation 2. On the front area of the working edge of each
spherical disc 1 the root directing device 3 is set. Above the discs, perpendicular to the direction of
the speed of the motion of the digger 9, , a horizontal drive shaft 4 is set. The horizontal drive shaft

includes a reel 5 that bears flanges 6. The reel of the horizontal shaft made of three sections. The
axis 7, 8, 9 are set adherently between the flanges of the reel on its axis range; flat elastic blades 10,
11 are fixed on them. Axis 7 and 8 of two end sections 12, 13 form a truncated cone, the end sections
12, 13 are directed to each other by smaller bases. Axis 9 of the intermediate section 14 forms a
cylinder. The planes that pass through the axis 7, 9 or 8, 9 of contiguous sections 12, 14 or 13, 14
set at an obtuse angle. When the digger moves, root directing device 3 shifts knocked out of the row
roots to its center and spherical disc 1 digs roots.

THEMAIN-COMBINED-
DIGGER-SCHEME
MAIN-DIGGER: AT T THE-MODIFICATION-COMBINED-SCHEME
SCHEME . y . 5
! k7 i

THE-CONSTRUCTURAL TWO-ROWED-
COMBINED-DIGGER

1-—spherical-disc;-2—rotation-disc-axis;
J—root-directing-device;-4-—horizontal-drive:
shaft;-5—tree-sections-shaft;-6-—flange;-
1,8,"9—axis;*10,11—flat-elastic'blade;-
12,-13—rteel's-end-sections; 14—reel’s
intermediate-section;-15,-17—spring-loaded-
refuge;-16,-18—two-section-spring

Figure 1. The development process identification of the combined digger structural and layout scheme
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Along with digging roots by rotating the drive shaft 4 flat elastic blades 10, 11 of the
two end sections 12, 13 interact with the heads of roots, while simultaneously cleaning of heads
of roots from residue tops of two adjacent rows and destruction of lumps of soil occur.

In addition, flat elastic elements of intermediate section 14 simultaneously interact with
roots and lumps of soil, purify the surface of roots of adhering soil and destroy clumps of soil,
push heap, located in the space of spherical disks, which speeds up its supply to the following
transport technology systems of root harvesting machinery.
and discussion. The technological efficiency of the operation of root harvesting machines when
harvesting fodder beets depends on the following main criteria [15, 16, 17]:

- functional indicators of work quality;

- bandwidth of the main transport and technological systems (TTS), which determine
the performance of the machine.

The second criterion is characterized by the ability of the TTS or the possibility of
ensuring them to dig, transport and process the excavated heap of root crops without its
accumulation on the surfaces of the working bodies of the TTS under the following
conditions [18, 19]:

- at the specified required operating speed of the root harvesting machine;

- for receiving to the working bodies the corresponding number of components of the
dug pile of root crops, that is, the corresponding second supply [20, 21].

The main criteria for evaluating the technological efficiency of the root crop digging
process are the reduction of the total second supply Q2s of the components of impurities that
enter the cleaning system of the root harvesting machine after it is dug by the spherical disk 1
(Fig. 1) of the combined digger, or the adequate total mass Mas of the components of impurities
that are dug by disk 1 for a period of time At = 1 s compared to the identical performance
indicators Q1s, M1s of the basic single-disc spherical digger [22].

To optimize the technological efficiency of the process of digging up root crops with a
combined single-disc spherical digger, let's consider the complex scheme for calculating the
technological process of digging up impurities from a pile of root crops, which is shown in Fig.
2. Then, in the process of movement of the digger, which is set relative to the direction of the
working speed 9, at the angle of attack « at the depth of the stroke h (Fig. 2) during the time

interval At = 1 s, the spherical disc 2 moves from point B to point B; and cuts a groove in the
soil with a length of L.

The arithmetic sum of these impurity components is equal to the corresponding total
second supply of impurity Q1, or the adequate total mass of impurity M1, which is excavated by
the disk in 1 s (here and in the future — from one row of root crops)
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Figure 2. Scheme to determine the second feed a constituent component of impurities of a pile of root crops
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QlS:Mlt:(Mlp+Mln+Mlv+Mlz)t’ 1)

where Q, M, , M,,, M,,, M,,, respectively, the total second supply of impurities, the mass

1p ! in? v !
of loose and adhered soil, free plant impurities, the remains of the humus on the heads of root
crops, which are dug up with a disk in 1 s, kg/s.

The technological efficiency of the combined digger is expressed in terms of efficiency
coefficients [23]-[24], which regulate the degree of reduction of its work quality indicator
relative to the similar indicator of the basic digger: the total second feed Q,, or the total mass

M, of impurities of a pile of root crops; the masses of the constituent components of M, ,
M,., M,,, M,, heap impurities.
At the same time, the total efficiency coefficient k and the efficiency coefficients k ,

2n?

k., k,, k,, which take into account the degree of reduction of the constituent component
of impurities, are expressed as the ratio of the masses of impurities that enter the
subsequent cleaning TTS of the root-harvesting machine with a combined and basic
digger

Qus =Myt =(M,, + My, + My, +M,, Jt =Mkt = (M, Kk, +M, Kk +Mk, +MK)t,, 2)

where Q,,, M,,, respectively, the total second supply of impurities and the mass of

impurities, which are supplied by the combined digger to the next cleaning TTS of the root
harvesting machine in 1 s, kg/s; M, , M, , M,,, M,,, respectively, the mass of free and
adhered soil, free plant impurities and the remains of scum on the heads of the body of root
crops, which are fed by a combined digger to the next cleaning of the TTS of the root
harvesting machine in t = 1 s, kg/s; k is the general coefficient, which takes into account
the degree of reduction in the mass of impurities that are fed by the combined digger to the
subsequent cleaning TTS of the root harvesting machine in t = 1 s relative to the mass of
impurities that are excavated by a one-sided spherical disk; k , k , k,, k, coefficients that
take into account the degree of reduction of the respective masses of the components of the
impurity component of the pile of root crops.

To determine the theoretical and calculated values of Q,;, M,; and the masses of

the constituent components of impurities M, M, , M, M,,, which are excavated by one
spherical disc, consider the diagram for determining the volume of the groove, Fig. 3.

In Fig. 3 relative to Fig. 2, the OXYZ coordinate system is turned to the angle of
attack of the disc «, i.e., the OX axis is directed in the direction of translational movement
of the digger, while the OY, OZ axes are directed in the transverse and vertical directions.
According to [25], the projection of the helical line described by an arbitrary point of the

outer cutting edge of the spherical disk onto the cross-sectional plane of the groove Y,0,Z,
is an ellipse, i.e., the groove A AC/B'BC,A of length L formed by the spherical disk (Fig.
2) has the cross-sectional shape of the segment of the ellipse AC,B.

The mass of free soil located in the space of the A AC/B'BC,A groove formed by a one-
sided spherical disk during its movement t = 1 s will be

2v ! 27

n n N
Mlp = p(VL - Z:Vn.ki j_ Ivlln = p(VL _zvn.ki _Zvni ]’ (3)
i=1 i=1 i=1
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where p is specific mass of soil, kg/m?; V, is groove volume, m?; Zvn_ki is the total volume
i=1

of underground parts of root crops 1 (Fig. 3), which are in the space of the groove, m3; ZVn.
i=1
is the total volume of adhered soil on the body surfaces of root crops 1, which are in the space
of the groove, m3.
The total mass of adhered soil, which is located on the lateral surface of the bodies of
root crops, in the general case according to [26] is determined

Mln zzvnip:\/lnN valnnkjp Zpsné‘nkjp =
i=1

- 2ﬂnkjpip(2)§(2)[f (z)]4/1+[f'(z)]2dz’

where V,, is the volume of the layer of sticky soil of one root crop, m3; S, is the area of the

lateral surface of the body of one root crop, on which there is adhering soil, m?; § is the
thickness of the layer of uniformly distributed soil on the side surface, m.

(4)
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Figure 3. Scheme for calculating the volume of the groove: 1 — root crop; 2 — spherical disc

The total mass of free plant impurities M, , which is excavated by a one-sided spherical

v !

disk int = 1 s, consists of the mass of weeds M, and the mass of sedge M, , which was lost

in the process of its cutting by the working bodies of the sedge harvester.

According to the initial requirements for the technological process of the operation of
root harvesting machines, which are intended for harvesting fodder beets [27], the specific mass
of weeds at the time of harvesting root crops should not exceed M,, < 0.1 kg/m?.

1g?
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The mass of the lost gorse M, and the mass of the remaining gorse on the heads of root

crops M, depend on the yield of the gorse and the quality of the work of the gorse harvesting

machine. According to the original requirements [27]:

- the specific mass of lost gorse on an area of 1 m? should not exceed 10% of the yield
of gorse;

- the length of the remaining gorse on the heads of root crops after cutting it with a
gore harvester should not be more than 4 cm;

- the total specific mass M, / F, of buckwheat residues on an area of 1 m? should not

exceed 8% of the yield of buckwheat.

For further analysis, we accept the maximum values of the indicated indicators,
according to agrotechnical requirements.

Then, the mass of free plant impurities M., and the remains of the ghee on the heads of

root crops M,, will be determined

M,, =M, +M, =0.1F +0.1W F_=0.1F, (1+Wg);} -

M,, = 0.08W, F,

where F_is the area of the figure A AB'B at the level of the ground surface, which is formed
by one spherical disk in a time of 1's, m%s; W, is the productivity of root crops, kg/m?2,

With:

- the volume of the A AC/B'BC,A groove according to in the general case is equal to

V =FL= [ab-arccosi— Zlylj"gk/ ?
a

(6)
] h
V, =V, S|na(0.25D2arccosB—Zhﬂ/h(D—h)j;
) h
F =0.25D%sina-arccos— —hb_: b, = 2sin «/h D-h), 7
c a D e e (24 ( ) ( )

where D is the diameter of the spherical disk, m; « is the angle of attack of the spherical disk,
degrees; h is the depth of the groove, or the depth of the stroke of the spherical disk, m; b, is

the width of the groove, or the width of the base of the segment AC,B of the ellipse, m; F, is
the cross-sectional area of the groove A AC/B'BC A , or the area of the segment AC,B of the
ellipse, m? a, b, z,, y, is respectively the major and minor semi-axes of the ellipse and running

coordinates, m.

The most common varieties of fodder beet root crops are root crops that have conical
and cylindrical shapes. According to the assumption adopted by us, we will determine the
volume of the body of the underground parts of the formalized spatial form of fodder beet root
crops.

n

b
Zvn.ki :Vln.k N =V1n.knk jp = nk Jpj[ f (Z)]Z dz ' (8)

i=1
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where V,, , is the volume of the underground part of one root crop, m*; N is the number of root
crops on the path L, pcs.; n, is the average value of the number of fodder beets per 1 linear
meter of a row, pcs.; j, is the number of linear meters that the digger passes int=1's, running

meters.

At the same time, the volume of the underground part of one root crop will be equal
to: for a conical root crop according to [4] and for a root crop of cylindrical shape according
to [8]:

VS = %m‘kzhp = %ﬂhstg2 (pl2), 9)
y 1 2 1 2
Vi =V +V1u EﬂDk hkp +—7D; hw =
7D? 7D? ’ (10)
= 12k (hkp 3ht¢,0): 12k (h 2hblp)

where V¢ is the volume of the underground part of one conical root crop, m3; r, is the radius
of the body of the root crop at the level of the soil surface, m; h is the depth of the root crop

in the soil, m; ¢ is root crop growth cone angle, degrees; V., ., V,., V,, , respectively, the total

volume of the underground part of the root crop of a cylindrical shape, the volume of the tail
(conical) part of the root crop, and the volume of the cylindrical part of the root crop body [4,

8], m®, D, is root head diameter, m; h.,, h,, . respectively, the height of the cone of the tail

part of the root crop and the height of the cylindrical part of the body of the root crop, which
lies in the soil, m.

The volume of the layer of sticky soil, which is located on the lateral surface of the body
of one fodder beet root in a formalized form, will be:

- respectively, for a conical root crop and for a cylindrical root crop:

2 4zh’tg® (pl2)8 zhtg(@l2)s
Vi =856 =057, 5= U0 A0 (9/2)0 _ahig(0l2)s, ),
4sin(g/2) 4sin(p/2) cos(¢/2)

D
V! =86+5%6=0,52D 1 5 +zDh 5=2D 5 ——*—+h |, 12
1n n n kk kK™ yp k (43'”((0/2) upJ ( )

where V,¢ is the volume of the layer of adhering soil on the body surface of one conical root
crop, m®; S¥ is the lateral surface of the body of one conical root crop, m?; |, is generating
cone, m; V' is the volume of the layer of adhering soil on the surface of the body of one

root crop of a cylindrical shape, m3; S* is the side surface of the body of one cylindrical

root crop, m2.

Substituting (11), (12) into equation (4) and after simplifying the expression, we
obtain the dependence for determining the theoretically calculated total mass of adhering
soil M, on the surface of formalized bodies of root crops that lie in the space of the

groove AAC/B'BCA :
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- respectively, for conical root crops and for root crops of cylindrical shape:

o _ jphztg (pl2)6p

D
; M) =znj D,ép| ————+h_|. 13
1n COS((D/Z) 1 ka kp£ ) u,oj ( )

4sin(p/2

Then, by substituting values (9), (10) into formula (3) and after simplifying the
expression, we obtain the dependence for determining the theoretically calculated mass of free

soil M, , which is excavated by a spherical disk in time t = 1 s and enters the following cleaning

TTS of the root harvesting machine:
- respectively, for conical root crops and for root crops of cylindrical shape:

i,h’tg (@/2)( 4hsin(p/2)+35)|.
Ml"p:pl9ksino{O.ZSDzarccos%—Zh«/h(D—h)—7kap 9(e )( sin(p/2)+ H’ (14)

V sina 12cos(¢p/2)

: h nj,D,| D, (h+2h, ) D
M/ = pd sine|0.25D arccos— - 2h,h(D —h) - —=2 LS k __1h -
1p pk 0{ D ( ) { 12 4tg(¢)/2) up (15)

V sina

Taking (5) and into account that F = 2Lsin «, /h(D —h) we will obtain a theoretical-

calculation dependence for determining the mass of free plant impurities M,, and the
mass of the remains of chaff M,, on the heads of root crops, which are dug up and fed

by a one-sided spherical disk to the following cleaning TTS of the root harvesting
machine

M,, =0.2, sina/h(D-h)(1+W,); M,, =0.169W, sina,/h(D-h).  (16)

Comparing equations (1), (3) and (4), we can write that

MlS = IO(VL _Zvn.ki _Zvni J+ Zvnip+ Mlv + Mlz = p(VL _Zvn.ki J+ |vllv + Mlz = QlSt ' (17)
i=1 i=1 i=1

i=1 i i=

By substituting (11), (14), (15) and (23) into equation (24) and after simplifying the
expression, we obtain a theoretical-calculation dependence that characterizes the change in
the second supply of general impurities Q,; to the following cleaning TTS after their
excavation by a one-sided spherical disk depending on from the design parameters of the
disc, size and mass characteristics of root crops and the operating conditions of the root
harvesting machine:

- when digging up conical and root crops of a cylindrical shape:

0.1+0.17W N j,h’ta?(e/2
Qf = pd sina 0.25D2arccos£—2./h(D—h) h- o | Iy g (o/2) , (18)
D p 38 sina

0.2+0.36W, ) 7n,j,D;
Ql“s:pSksina[O.ZSDZarccos%—Jh(D—h)[Zh— gj— Jo (h+2hup)] (19)

p 129, sina
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Respectively (2), (16), (18) and (19), we obtain a theoretical-calculation dependence
that characterizes the change in the second supply of general Q,, impurities after their digging
by the combined digging working body to the following cleaning TTS of root-harvesting
machines, depending on the structural and kinematic parameters of the disk, size and mass
characteristics of root crops and operating conditions of the root harvesting machine:

- when digging up conical and root crops of a cylindrical shape:

0.1+0.17W, N jhtg’ (¢ /2
Qgs:kpgksina{O.ZSDzarccos%—Zq/h(D—h)(h— g]—” SENG )] (20)

P 33 sina

0.1+0.17W n,j,D?
QY :kpSksina|:0.25D2arccos%—ZJh(D—h)[h— g]— o (h+2hup)] (21)

p 129, sina

At the same time, the total second supply of plant impurities Q,, according to (16) will
be equal to the sum of the second supply of free plant impurities Q,, and the second supply of
the remaining humus on the heads of root crops Q,,, or

Q,, =Q,, +Q,, =Q,, =0.2k,9, sinan(D—h) (1+W, )+0.16k, W, sin a\h(D-h) =
=0.29, sina,/h(D—h)[kv (1+W, ) +0.8k,W, | |

Under the initial conditions & =30° h =0.09 m, p = 1500 kg/m?, n, =4 pcs., W, =
0.6 kg/m?, D, =0.15m, 5 =0.005m, ¢ =12° j =, running meters graphical dependences
of changes in the second supply of impurities during digging root crops were constructed fodder
beets of conical and cylindrical shape by a combined digging working body: according to (20),
(21) of the second supply of general impurities Q) = f (D,k), Q! = f(D,k) , which are shown,
respectively, in Fig. 4, Fig. 5; according to (22) the second supply of free plant impurities and
the remains of lye on the heads of root crops Q,, = f(D,k,), which are shown in Fig. 6, at the
same time, we accept that k =k, =k, .

Based on the analysis of the given graphical dependencies (Fig. 4 — Fig. 6), it can be
stated that:

(22)

Nl N\ N \1 3 2. “\]
N (N \\ 1 Q&
: B M kN
03¢ NN N 150N 10}\19.»
/ . 0N ™S NN
Vi=2.0m/s kg/s 8. y 1\5_ o e 16. >~
232 g N 1. 13 12:im
232 S 0454 L AR = < 9.
Vi=1.6 /s 1951 R 3 <. N81 G, N S N
i a N \»\ N \\\‘ “\\ S.‘
Vi=12m/s 1579 % 7.4 8.2+ RS- ;):'11.:_.
L1208 S S SN NG =
Lex 8% }” R
a 2 SO0
L 4.66 28 4 * 5
<4,
0 - 0.94 2 1
Coefficient k 0.58 5 s
’ s t t + R
a 03 044 058 0.72 086 1
¢ N o g 1 k
0.5 Disc diameter D, m b Coefficient &

Figure 4. Graphical interpretations: a — the dependence of the change in the second supply of general impurities
for conical root crops as a function of Q;S = f (D, k) ; b—nomogram for determining Q:S
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Figure 5. Graphical interpretations: a — dependence of the change in the second supply of general impurities for
root crops of a cylindrical shape as a function of Q;s = f (D, k) ; b —nomogram for —determining Q,

Vi=2.0ns |G

I"Ax:l.(sm.},-* 3

Vi=12m/s

—= A

Disc diameter D, m

5 i R \ 3 W\ \ A
3& 03 044 0.58 072 0.86 1
“?  Disc diameter D, m b Coefficient &

Figure 6. Graphical interpretations: a — dependence of the change in the second supply of general plant
impurities for root crops of conical and cylindrical shape as a function of Q,, = f (D, k); b — monogram for

determining Q,,

- the theoretical and calculated second supply of general impurities by the combined
digging working body from one row of fodder beet root crops of a conical shape is described
by a deterministic mathematical model (20), and of fodder beet root crops of a cylindrical
shape — by a deterministic mathematical model (21);

- the developed deterministic mathematical models (20) and (21) characterize the
interrelationship of changes in the arrival of general impurities to the following TTS of the root
harvesting machine depending on the parameters of the spherical disk;

- it was established that the theoretical and calculated value of the second supply of
general impurities, depending on the diameter of the spherical disk D and the efficiency
coefficient k, is within the limits for changes in the working speed of the digger from 1.2 to
2.0 m/s: when digging conical root crops from 0.9 to 23.2 kg/s; when digging up cylindrical
root crops from 0.65 to 19.7 kg/s;

- the theoretical and calculated second supply of general plant impurities by the
combined digging working body from one row of root crops of fodder beets of conical and
cylindrical shape is described by a deterministic mathematical model (22);

- it was established that the theoretical and calculated value of the second supply of
general plant impurities depending on the diameter of the spherical disk D and the efficiency
coefficient k when digging conical and cylindrical root crops is in the range from 0.03 to
0.2 kg/s for changes in the working speed of the digger from 1.2 to 2.0 m/s.
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At the values of the movement speed of the digger §, = 1.8 m/s or the root harvesting

machine, which is regulated by the indicators of agrotechnical requirements, the diameter of
the spherical disk D = 0.45 m and the average value of the efficiency coefficient k = 0.6...0.8,
the following theoretical —calculated values of second feed of impurities:

- when digging up root crops of fodder beets of a conical shape, the total impurities
vary from 10.3 t015.1 kg/s;

- when digging up root crops of fodder beets of cylindrical shape, the total impurities
vary from 8.9 to11.9 kg/s;

- when digging up root crops of conical and cylindrical shape, the general plant
impurities change in the range from 0.16 to 0.18 kg/s.

Conclusion. Thus, on the basis of the conducted theoretical analysis of the technological
process of digging chicory root crops with a combined digging working body and a basic single-
disc spherical digger, the following results were obtained:

- theoretical and calculated deterministic mathematical models that describe the
relationship between the second supply of impurities excavated by the disk and the parameters
of the excavation process;

- theoretical dependencies of the coefficients of the technological efficiency of the
work of the combined excavating working body, which take into account the degree of
reduction of the second supply of general impurities to the subsequent cleaning TTS of the root-
harvesting machine in comparison with the corresponding performance indicators of the basic
single-disk spherical digger.

The theoretically calculated total second supply of general impurities from one row at a
digger movement speed of 1.8 m/s and a spherical disk diameter of 0.45 m and a value of the
total coefficient of impurities of 0.6...0.8 is in the range from 10.3 to 1 from 8.9 to 11.9 kg/s,
respectively, for conical and cylindrical root crops.

The real values of the coefficients k , k , k_, k,, k,, which take into account the degree

of reduction of general impurities and the corresponding constituent components of general
impurities, will be determined based on the results of conducting and processing comparative
field experimental studies of the combined excavating working body and the single-disc
spherical digger.
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TEOPETHUYHI JOCJ/IIKEHHA TEXHOJIOI'TYHOI'O ITPOLHECY
3bUPAHHA KOPEHEIJIOAIB IUKOPIIO

Muxouaa Iiarypebkuiil; Faguna Tepacumuyk?; Mapis [anbkis!

Tepuoninvcokuii nayionanvuuii ynisepcumem imeni leana Ilynios,
Tepuonins, Ykpaina
2Jlyyvrutl nayionanvHuti mexuivnuii ynisepcumem, Jlyyok, Yipaina

Pestome. 3nudicenns eupoOHuymea KopeHenaodigé yYukopiio, AKi € YIHHOIO CUPOBUHOIO OJis
BUPOOHUYMEA PIZHONAAHOB0T NPOOYKYIl, CMPUMYEMbCA HUZLKUM PIBHEM MeXaHizayii npoyecis ix 30upauHs
ma He3a006iNbHUMU NOKA3HUKAMU 8mpam i 3a0pyonennss KoMnonenmamu 0omiwtok. Iloninwenns AKicHux
NOKA3HUKI@ Npoyecy Mexamizo8ano2o 30upanus KOpeHeniooie YuKopio KOpeHe30UupaibHuMu MAuuHam €
HAYK0BOI0 NpobemMoro, abo aKmyarbHUM 3480AHHAM Cb0200eHHsA. Mema pobomu: 3MeHueHHsI CeKYHOHOT
nooaui 0OMiwox nio 4ac 30UpanHs KOpeHeni00ié YuKopiro 3a paxyHox po3pooKu ma aHAli3y AHATTMUYHUX
3anesxcHocmet, Wo GYHKYIOHATLHO ONUCYIOMb NPoYeC 30UPaAHHA KOPEeHEeNn100i8 YUKopilo podoYUMU opeaHamu
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KOMOIHOBAHO20 00HOOUCKO0B020 Konaya. Ha ocnosi amanizy mexuonoziunozo npoyecy 30upanus
KOpeHennoois Yyukopito OMpuMano pO3PAxXyHKOGL MameMamuyHi Mooei, siKi 003601410Mb GUHAYAMU Md
NPOSHO3Y8AMU 3MIHY CEKYHOHOI nooaui 3a2aibHUX OOMIWOK [ CKAAO08UX KOMNOHEHMI8 OOMIUOK (SUdKuU,
3AAUWKIE 2UYKU HA IX 20]106KAX, GINbHUX POCAUHHUX OOMIWOK, GINbHUX SPYHMOBUX OOMIUOK, HANUNLO20
2PYHMY HA KOPeHeni00ax,) 3a1exiCHO 8i0 napamempis cpepuurno2o Oucka KomoiHosano2o konada (diamempa
oucka, Kyma amaxu Oucka), pOo3MIpHUX napamempié i Qopmu Kopenennoodie yuxopiino (diamempa
KOpeHennooy, 008X4CUHU KOPEHeNa00y, AUOUHU 3AIA2AHHA KOPEHeNn100y 8 2PYHMI, KOHIUHOI ab0 yuniHopuuHoi
dopmu) ma ymos pobomu Kopene36upanrbHoi MawuHu (weuokocmi pyxy Kopeneszdbupanvuoi mawunu). Ha
ocHO8I aHanizy epagiunux 3anexcHocmeli 8CMAHOGAEHO, WO. CEKYHOHA NO0aya 3Aa2anbHux OOMiuoK
3MiHIOEMBCA 610 5 00 18 Ke/c; cekyHOHa nodaua 8iibHO20 IPYHMY — 8 medcax 6i0 4 0o 15 ke/c; cexyHOHa
nooaua pocaunHux oomiutok — 6i0 0,06 0o 0,1 xe/c. Ompumani mamemamuyHi MoOeni € GUXIOHUMU
NONONCEHHAMU ADO MAMEMAMUYHUMU MOOEAAMU  (3ANEHCHOCAMU) OAs NOOAALULO20 O0OIPYHMYBAHHSA
PAYIOHALHUX RAPAMEMPI8 | PedHcUMié pobomu pobOyUX OPeaHi8 MPAHCNOPMHO-0OUUCHUX MEXHOLO2IUHUX
cucmem KOpeHe30UpaIbHUX MAUUH.

Kniouoei cnosa: xopenennoou yukopiio, npoyec, 3pi3y6anHs 2U4KU, OOMIWKY, 3ANUWKU SUYKU,
chepuyHUll OUCK, OUUCHULL 8Al, MOOEb, CeKYHOHA N00ayd.
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