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ABSTRACT

BACKGROUND: Achievements of agrarian science ensure the competitive development of agricultural production. The key
place in solving the problems of which is occupied by technologies and machines of the agro-industrial sector. One of the main
directions of the functioning of agriculture is animal hushandry, in particular the feeding of livestock and poultry. An increase
in the output per each feed unit is facilitated with preparing them for feeding, including washing and chopping root-and-tuber
crops as the most important component of the diet of farm animals. Improvement of these technical devices helps to improve
the quality indicators of their operation.

AIM: Improving the device for washing root-and-tuber crops with the new patent-worthy technical solution.

METHODS: Study of the state of the issue on this topic using a literature sources review. Patent search for technical devices
for washing root-and-tuber crops. Studying the principle of their operation and design features. Analysis and generalization
of the information obtained for the implementation of the new design solution.

RESULTS: A study of the state of the issue of preparing root-and-tuber crops for feeding to farm animals, the conducted
patent search and analysis of the studied material revealed that the existing devices for washing root-and-tuber crops do not
meet the requirements. The main disadvantage is the low quality of the technological process performed. The use of a number
of physical phenomena, such as gravity, friction, pressure, the interaction of fluid (air or water) with the material being
processed, made it possible to solve the complex technical problem of creating a technical device at a whole new level.
CONCLUSIONS: Thus, based on the adopted technical solutions, the device for washing root-and-tuber crops has been improved
at the level of patentability, which makes it possible to improve the quality of processing of root-and-tuber crops, including
stabilizing the process of their unloading from the device.
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CoBeplueHcTBOBaHUE TeXHUYECKOro YCTPOMCTBA
ANA MOMKM KOpHeKnybHennopos
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AHHOTALMA

BBeaenue. [locTiKeHMs arpapHoii HayKu 06eCreunBaloT KOHKYPEHTHOE pa3BUTUE CEbCKOXO3SICTBEHHOMO MPOM3BOACTBA.
KnioueBoe MecTo npu pelueHnn npobieM KOTOpOro 3aHWMAlOT TEXHONOTUM W MalUMHbI arponpOMbILLIIEHHOT0 KOMMJEKCA.
OLHMM M3 OCHOBHbIX HampaBneHUA (YHKLUMOHMPOBAHWS CEJIbCKOrO XO3AWCTBA SBNSETCA MMBOTHOBOACTBO, B YacTHOCTH,
KOpMJIEHME MOroIoBbs CKOTA M NTWLbI. [MOBbILIEHMI0 0TAAYM KaXKAoA KOPMOBOW eAMHULbI CMOCOBCTBYET MOATOTOBKA MX
K CKapM/IMBaHMI0, @ UMEHHO MOVKa W U3MeslbueHne KOpHeKybHeNNoA0B KaK BaXKHEeWLLEero KOMMOHEHTa pauuoHa NuTaHus
CENbCKOX03ANCTBEHHbIX XMBOTHbIX. COBEpLUIEHCTBOBaHME AaHHbIX TEXHUYECKUX YCTPOWCTB MO3BOJISET NOBLICUTL KaYeCTBEH-
Hble NoKa3aTenu ux paboTbl.

Llenib MccnepoBaHWiA — COBEPLUEHCTBOBAHWE YCTaHOBKYW [J1S MOWKM KOPHEKIYOHEeNIoA40B NOCPeACTBOM HOBOTO TeXHWYe-
CKOTO peLUEHNs! Ha YPOBHE MaTeHTOCMOCOBHOCTM.

MeToapl. ViccnesoBaHue cocTosHWA Bompoca No AaHHOM TeMe MOCPefcTBOM 0630pa MCTOYHWKOB NiuTepaTtypbl. MaTeHTHbIi
MOWUCK TEXHUYECKUX YCTPOWCTB 1S MOWKM KOPHEKIYBHennoao0B. M3yyeHne npuHLmMna ux dyHKUMOHUPOBaHUS U 0COBEHHO-
CTeil KOHCTPYKUMU. AHanu3 1 0600LLEHNE MOYYEHHbIX CBEAEHUIA AN OCYLLLECTBIEHUS HOBOTO KOHCTPYKTOPCKOIO PeLLEeHMS.
Pesynbratbl. MccnenoBaHue cocTosiHMS BOMpOCA MOAFOTOBKM KOPHEKIYOHEMMOLO0B K CKapMIIMBAHMIO CENTbCKOX03AMCTBEH-
HbIM JKMBOTHbIM, NPOBEZEHHbIA MAaTEeHTHbIA MOUCK W aHaNU3 U3y4eHHOro MaTepuana BbISBUO, YTO CyLLEeCTBYIOLLME YCTaHOB-
KU S MOVKM KOPHEKITYGHEeN040B He oTBeYaloT TpeboBaHUAM, MpeabABNAeMbIM K HUM. [NaBHbI HEAOCTaTOK — HU3Koe
KauecTBO BbINOJIHAEMOr0 TEXHONOMMYECKOro npoliecca. [puMeHeHme pana GU3MYECKUX ABNEHUIA, HANPUMEP, TaKWX Kak cuna
TAKECTW, TPEHWE, AABNEHWE, B3aUMOLENCTBUE TeKyyeli cpeapl (BO3ayxa Unu Bofbl) C 0bpabaTbiBaeMbIM MaTepuanoM, no-
3BOJSIIIO PELLMTb CIOXHYH TEXHUYECKYI0 3aAady CO3AaHMA TEXHUYECKOr0 YCTPOCTBA Ha Ka4eCTBEHHO HOBOM YPOBHE.
3akntoyenune. TakuM 00pa3oM, Ha OCHOBE MPUHSTBIX TEXHUYECKUX PELUEHWI YCOBEPLLEHCTBOBAHA YCTAHOBKA MOWKW KOpHe-
KIy6HeNNoA0B Ha ypoBHE MaTeHTOCNOCOBHOCTH, Aatollas BO3MOXHOCTb Y/yYLIMTL KauyecTBo 06paboTku KopHeKyGHeno-
[10B, B TOM ymcsie CTabunM3npoBaTh NpoLECC UX BbIrPY3KM U3 YCTPOIACTBa.

KnioueBble cnoBa: cebCKOX03AMCTBEHHbIE HMBOTHBIE; MOATOTOBKA KOPMOB; MOMKA KOPHEKYOHENOL0B; TeEXHUYECKoe
YCTPOMCTBO.
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BACKGROUND

Achievements in agricultural science ensure the
competitive development of agricultural production [1-3].
Technologies and machinery of the agro-industrial
complex play a key role in addressing its associated
challenges [4, 5]. One of the main areas of agricultural
operations is animal hushandry, particularly the livestock
and poultry feeding. The returns increase from each feed
unit is facilitated by feed preparation, specifically the
washing and chopping of root and tuber crops, which
are crucial components of the diet of farm animals.
Numerous studies were dedicated to mechanization of
these processes [6—10]. Improvement of these technical
units allows to enhance the quality indicators of their
performance.

STUDY AIM

The aim of this work was to improve the unit
(for washing root and tuber crops) through a new
technical solution that meets the criteria for
patentability.

MATERIALS AND METHODS

Research on the state of the art in this field was
conducted through a review of literature sources and
a patent search for technical devices for washing root
and tuber crops. The principles of their functioning and
design features were studied. The information obtained
was analyzed and summarized to develop a new design
solution.

RESEARCH RESULTS

Existing installations (for washing root and tuber
crops) have several disadvantages. For example,
a technical device (for sorting and washing vegetables
and fruits) consists of a loading hopper installed
in a container with liquid of the rotating drum equipped
with calibration holes [11]. The main disadvantage of this
installation is its design complexity.

Another machine (for washing root and tuber crops)
consists of a loading device, a container with water, and
a drum mounted horizontally inside the container. The
drum, driven into rotation, is divided into alternating
injection and exhaust sections. The exhaust sections are
equipped with holes around the drum circumference and
blades fixed at an angle to the drum surface. Additionally,
the blades in the injection sections are placed towards
the rotational movement of the drum, while the blades
in the exhaust sections are oriented against the drum
rotation. A root and tuber crop ejector is mounted inside
the drum’s chamber [12].
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The key drawback of this installation is its inability
to wash root and tuber crops with sufficient quality. For
example, at low drum rotation speeds, the injection and
exhaust sections do not perform their functions properly.
Consequently, the washing process is slowed down, and
some of the root and tuber crops remain in the drum
cavity after unloading.

The washing of root and tuber crops improvement
involves creating a technical device with enhanced
performance properties. The loading device includes
a receiving chamber designed to supply root and
tuber crops from the loading tray into the drum cavity.
The chamber is a hollow truncated cone, with its axis
of rotation aligned with the axis of rotation of the drum.
The base of the larger end of the cone is smaller than the
drum diameter and partially enters the drum chamber.
The cone side surface is rigidly and hermetically
attached to the front wall of the container. The base
of the smaller end of the cone is designed to allow
the installation of bearings under the drum shaft in its
cut plane. The base is rigidly and hermetically sealed
with a disk that has a hole for the bearings.

The cavity of the chamber is connected to the cavity
of the loading tray, which is rigidly and hermetically
attached to the chamber from above. A rim is rigidly
mounted on the inner side surface of the drum structure,
on the side of the receiving chamber. At least three
spokes are securely attached to the rim in a vertical plane
perpendicular to the drum axis of rotation, evenly spaced
around the circumference. The free ends of these spokes
are rigidly attached to the side surface of the drum shaft.
Additionally, the drum structure includes a system that
create impact conditions on the root and tuber crops
treated with a fluid medium, directing them from
the receiving chamber along the drum, specifically along
the lower part of the drum.

This system includes a tubular tip that is leak-
proof and attached to the front wall of the container.
The rotation axis of the tip is parallel to the rotation
axis of the drum and is located in the same vertical
plane as the drum’s axis of rotation. Additionally, part
of the working end of the tip extends into the drum
cavity and is installed from its lower part. A pipeline
with a valve is hermetically attached to the opposite
end of the tip. The drum cover, opposite to the receiving
chamber with the loading tray, is formed with holes
around the circumference, with their rotation axes
shifted toward the side surface of the drum. These
holes are protected from the outside by a mesh. This
arrangement enables the development of a technical
device for washing root and tuber crops with enhanced
performance properties. This improvement is achieved
through the interaction of a fluid medium (air or water)
with the root and tuber crops during both the washing
process and subsequent unloading.
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Figure 1 presents a general cross-sectional view
of a drum technical device for washing root and tuber
crops.

A drum technical device for washing root and tuber
crops consists of a loading device, namely a receiving
chamber 8 with a loading tray 9, as well as a container 1
with water and a horizontally placed drum 2 that rotates.
The drum is divided into alternating sections (injection and
exhaust, numbered respectively by a series of injection
blades 13 and exhaust blades 11 in Fig. 1), with intervals
12 between them. Under the blades 13 and 11, there are
holes located around the circumference of the drum 2,
and the blades 13 and 11 themselves are mounted at an
angle to the surface of the drum 2. Specifically, the
blades 13 of the injection sections are oriented toward
the rotational movement of the drum 2, while those of the
exhaust sections 11 are oriented against the rotation of
the drum 2. In the cavity of the drum 2, there is an ejector
14 for directing the root and tuber crops into the unloading
tray 15. Additionally, the loading device is equipped with
a receiving chamber 8, designed to supply root and tuber
crops from the loading tray 9 into the drum 2.

The design of chamber 8 is that of a hollow truncated
cone, with its axis of rotation aligned with the axis
of rotation of the drum 2. The size of the larger base
of this cone is smaller than the diameter of the drum 2,
allowing a portion of the cone to enter the drum cavity.
The side surface of the cone is rigidly and hermetically
attached to the front wall of the container 1. The base of
the smaller diameter cone is designed to accommodate
bearings under the shaft of the drum 2 in its cut plane
and is also rigidly and hermetically sealed by a disk
equipped with a hole for these bearings. The cavity of
chamber 8 is connected to the cavity of loading tray

5

Fig. 1. The technical device for washing root-and-tuber crops.
Main cross-section view.

Puc. 1. TexHuyecKoe yCTPOIMCTBO 418 MOWKM KOPHEKybHennoaoB.
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9, which, in turn, is rigidly and hermetically attached
to chamber 8 from above. A rim 3 is rigidly attached
to the drum 2 from the inner side surface, on the side
of the receiving chamber 8; at least three spokes 10 are
firmly mounted directly to this rim 3 in a vertical plane
perpendicular to the axis of rotation of the drum 2. These
spokes are evenly spaced around the circumference,
with their free ends rigidly attached to the side surface
of the shaft 5 of the drum 2. The drum technical device
also includes a system that influences the treated root
and tuber crops with a fluid medium (air or water)
along the course from the receiving chamber 8 along
the lower part of the drum 2. This system comprises a
tubular tip 4, hermetically attached to the front wall of
container 1, so that its axis of rotation is parallel to the
axis of rotation of the drum 2 and installed in the same
vertical plane as the axis of the drum 2 rotation. The
working end of tip 4 is partly placed in the drum 2
cavity and installed from the lower part of the drum. A
pipeline 6 for delivering the fluid, along with a valve 7, is
hermetically attached to the opposite end of said tip 4.
The drum 2 cover, on the side opposite to the receiving
chamber 8 with the loading tray 9, is equipped with holes
positioned around the circumference, with their rotation
axes shifted toward the side surface of the drum 2.
These holes are externally protected by a mesh.

The drum technical device for washing root and tuber
crops operates in the following manner: The container
1 is filled with water to the required level. Root and
tuber crops intended for processing are directed through
the loading tray 9; they pass through the receiving
chamber 8 and, under the influence of gravity, enter the
rotating drum 2. Inside the drum, owing to centrifugal
and frictional forces, the crops move upward along
the wall of the drum 2. Some of the root and tuber crops,
located closer to the center of the drum 2, slide down
at the natural repose angle, rolling along the underlying
layers before submerging in the water.

During the rotation of the drum 2, the blades 13
of the injection sections entrain water and pump
it through the layer of root and tuber crops along
the radius of the drum 2, from the periphery to the
center. Subsequently, the root and tuber crops are pushed
away from the rotating wall of the drum 2 and then fall
into the water. Downstream of the injection section
(with blades 13), an exhaust section (with blades 11) is
installed. Through this section, water is pumped out from
the drum 2 through the layer of root and tuber crops,
moving radially from the center to the periphery. At low
rotation speeds of the drum 2, these washing processes
inevitably slow down, leading to a decrease in the quality
of crop processing and an increase in washing duration.
At this moment, the valve 7 is opened, allowing air or
water to be pumped under excess pressure through
the tip 4 into the cavity of the drum 2, exclusively
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in the longitudinal direction. The fluid penetrates through
the layer of root and tuber crops strictly in a longitudinal
direction and enters to the container 1 through holes in
the cover of the drum 2, thus promoting an additional
washing effect on the processed root and tuber crops.
Due to the holes protected from the outside by a mesh
(not shown in Figure 1), the root and tuber crops do not
enter the container. To facilitate the process of unloading
processed root and tuber crops from the drum 2, the valve
7 is also opened. This directs the fluid along the drum 2.
Under the pressure of the longitudinal flow of the fluid,
as well as friction and centrifugal force, root and tuber
crops move along the inner side surface of the drum 2.
Upon contact with the ejector 14, they are separated from
the wall and then descend to the unloading tray 15.

CONCLUSIONS

So, on the basis of the adopted technical solutions, the
unit for washing root and tuber crops has been improved to
the level of patentability, which enables the improvement
in the quality of the root and tuber crops processing,
including the stabilization of the device unloading process.
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