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Abstrakt

Disk separators operate on the basis of selective removal of a short fraction grain from a mixture with longer ones,
for example, darnel grains and similar impurities from a mixture of wheat grains, or wheat grains from a mixture of wild oat
seeds and other longer waste particles.

For this purpose, the working bodies of separators— cylinders or disks — are equipped with special cavities, so
called “cells”, which location, shape and size correspond to the technological operation.

In the flow lines of the grain cleaning workshops of high-performance flour mills, predominantly, disk separators,
which construction and productivity are well-known from the scientific and technical literature, are used. In recent decades,
the improved, so-called small-scale disk separators for wild oat, for example, A9-YTO-6 and some others, have been created
and become widely used. Their specialties include, in particular, the lack of interdisciplinary trays in the pre-configured pre-
fabricated input device (i.e., they are characterized by the use of unblocked WUASs).

Further improvement of an unblocked WUA is possible on the basis of “The grain mixture cleaning method", which
involves the location of cells on the surface of the discs, which ensures that the short particles fall out of them with a compact
beam at the same angle, regardless of the distance of the cell relative to the axis of rotation.

Therefore, the casting model of the disc should receive a more complex construction, which, unlike the present,
mainly manual technology, is expedient to use with modern CNC milling machines.

Key words: cell separators, disk separators for wild oat, collectors, collector-output devices of tray and unscrupu-
lous types, zone of loss of co-particles from disk cells.

Disk separators function on the basis of the se- they drop out of the cells and return to the layer of the
lective extraction of short grain fractions from a mixture product that fills the separator. Short grains located in
with longer ones, for example, darnel grains from a mix- cells are quite stable. Their fall occurs only within the III
ture of wheat grains, or wheat grains from a mixture of zone, after turning the disc to a certain angle o, called

wild oat.

For this purpose, the working bod-
ies of Disk Separator — cylinders or disks
— are equipped with special cavities—
cells, the shape and dimensions of which
depend on the technological operation.

Used in the flow lines of the grain
cleaning workshops of high-performance
flour mills, predominantly, disk separators,
which construction and productivity are
well-known from the scientific and techni-
cal literature are shown on Fig. 1. Fig. la
and Fig. 1b show the general view and
functional scheme of the disk separator of
previous decades, for example, 3TO-5, for
which the use of a collector-output device
of tray type [1] is characteristic.

In advanced small disk separators
for wild oat, for example, the model A9-
YTO6 and some others WUA with no tray
areused [2].

On Fig. 1, it is shown that in the
working space of the disk separator the
following occurs: for each turn of the disk

rotor, the discs are sequentially re-framed Fig. 1 — General view (a) and generalized functionals cheme (b)
by four conventionally separated zones. In ) of disk separ ator: ] )

zone I there is a slip on the surface of long 1 - body; 2 — disk rotor; 3 - screw; 4 - flip-flap; 5 — interdisplay tray;
grain discs and the filling of cells is mainly 6 — grain mixing unit; 7 - a branch for a wild oat; c) the scheme of the
short grains. However, some cells capture workings pace of the disk separator: I — the zone of filling the cells;
the long particles which have an unstable IT — zone of loss from cell soflong particles; III — zone of loss of short
position. Therefore, within the 2nd zone, particles; IV — zone of idlemileage of cells.
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the angle of inclination.
Empty cells cross the IV-zone (idle run) and ap-
pearagain in zone I, so, the cycle is going to be repeated.
In [3] the equation is given
cos(f+¢)
sin @
where B is the angle of the guide face of the cell,
hailstones;
¢ - angle of external gravity friction on the cell
surface, degrees;
® - angular speed of rotation of a disk rotor,

2
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rad/s;

R; -the radius distance from the centre of grains
mass, located in the middle of the cell of the first line, to
the axis of rotation of the disk, m.

Since the cells on the disk surface are located in
concentric lines, the value of R; varies in the range from
Rgy (internal) to R,,, (external). Therefore, for B, ¢, ® =
const, the angle of incidence from the cells of the i row
o is a function of the radius R; a,; = f (R)), that is, the
drop of the short grain beads from the cells of different
rows occurs at different angles. The consequence of this
is the lack of compactness of the beam of the curves tra-
jectories, whichis confirmed by the results of the calcula-
tion and experimental determination of their parameters,
shown on Fig. 2

At the same time, it is obvious that one of the
conditions for the efficient operation of a non-stacking
power plant is the compactness of the loss zone, that is,
the loss of short grains from the cells of all concentric
lines at the same angle o, (Fig. 3). This provides almost
complete accessof the short grains being removed into
the channel assembly and output device, contributes to
the work of the separator with maximum and stable per-
formance.

To solve this problem, it is necessary to take ad-
vantage of “The method for cleaning the grain mixture’’
[4], according to which the location of the cells on the

Zm-M Zw-n

Fig. 2 — Graphical comparison of the parameters of the
curves, constructed from the calculations (N-N; M-M)
and experiments (N-N '; M-M');

a, b, ¢ - inter-disk tray soft the most common types.
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Fig. 3 — Experimental determination of the parameter
soft helosszones of short zeros from the disk cells
inconditions without tray WUA.

top of the disk should correspond to the pictured on Fig.
4. The angle of loss a,, will be constant if the longitudi-
nal axes of the cells of the i™ lines are oriented in a rela-
tion to the radius R; at the angles ;
W, = %i% degrees, 1

where v; is the angle of deviation of the longitu-
dinal axis of the cell from the tangent passing through the
intersection point of the dividing line of the cell row and
the radius R;.

The value of vy; is determined by the expression

®'R

cos fsin(a,; — @) +cosay sin Bsin @ —sin(f — @)

TECHNICAL EQUIPMENT

L

Y, =arctg 5
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g

degrees, 2)

where o, - the magnitude of the angle of drop of grain
from the cells of all i-th lines, degrees. If as an example,
consider the outer line of cells and take av = 50°; B =
50°% ¢ =37°% w=5.76 rad / s and R, = 0.305 m, then we
obtainy =16 °.

In this way, the foundry model for the formation
of a disk must be made so that the longitudinal axes of
the casting marks on its surface were oriented in accor-
dance with the results of calculations in expression (2).
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methods. For
example, using
CNC milling
machines. This
will not only
facilitate and
speed up the
production  of
the model, but
will also provide
the required
precision of the
size of the marks
and their orien-
tation in each
line.

Fig. 4 — The location of the cells on the disk surface, which ensures the loss of short particles
from the cellss pace dapart from the axisofrotation, at the same angle aV
(in accordance with the invention No. 1579591).

Practical implementation of this proposal, with
the existing technology of making foundry models, is
quite expensive, because of it saccompaniation with
hand-made manufacturing and picking signs on the
model. Therefore, we consider to apply more modern
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Such
improvement of
unassembled prefabricated and removable devices of
small-volume disk separatorsforwild oat will further re-
veal the potential of their design and will also increase
their distribution both in Ukraine and abroad.
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YAOCKOHAJIEHHA 3bIPHO-BUHBI/THOI' O IIPHCTPOIO
/IHCKOBHUX TPIEPIB

Anomauin
Tpiepu, abo Komipkosi cenapamopu, yHKYIOHYIOMb 3 NPUHYUNAMU 8UOIPKOBO20 GUTYUEHHS 3epHA KOpomKoi (hpa-
Kyii i3 cymiui 3 Oinbw 0082UMU, HANPUKLAO, HACIHHA KYKINA | IOMY NOOIOHUX OOMIWOK i3 CyMiwti 3 3epHOM nuleHuyi; abo 3ep-
Ha nueHuyl i3 cymiuti 3 HACIHHAM I8CH02A | THUUX OLIbUL 0082UX CMIMHUX YACUHOK.
s yvozo poboui opeanu mpicpie — yuninopu abo OUCKu- 061a0HYIOMb CREYIANbHUMU NOSTUONEHHAMUY — KOMIPKAMU,
PO3MAULYBAHHS, POPMU § PO3MIPU AKUX 8I0N08I0AIOMb 3080AHIl MEXHOIO2IUHIN onepayii.
B nomoxosux niniax 3epHoouucHux yexie UCOKONPOOYKMUEHUX DOPOUHOMENbHUX 346800i8 BUKOPUCMOBYIOMb, nepe-
BACHO, OUCKOGI MPIEPU, KOHCMPYKYIS I poboma AKux 000pe 8i0oMi 3 HAYKOBO-MeXHIuHOI nimepamypu. B ocmanmi decamu-
piuus 6yau cmeopeHi i HaAOYIU NOWUPEHH YOOCKOHANIeHT, MAaK 38aHi Mano2abapummui OUCKO8I MpIcpu-8iecroco8io0ipHuK,
Hanpuxiao, A9-YTO-6 i desxi inwi. [lo ix ocobaueocmell 8iIOHOCUMbCS, 30KpeMa, BIOCYMHICIb MIHCOUCKOBUX JIOMKIG Y CKAAOI
YOOCKOHaNeH020 30IpHO-8UBIOH020 npucmporo — 3BII (mobmo, im xapakmephe 3acmocysanus 6e3nomrko6o2o 3BII).
Tooanvue yoockonanenus 6eziomkogozo 3BII moocnuse Ha 6aszi sunaxody « Cnocio ouuueHHss 3epHOBOL Cymiuiiy,
aKuil nepedbauae maxke po3mauty8aHHa KOMIpOK HA NOBEPXHI OUCKIB, o 3abe3neuye UNadiHHA 3 HUX KOPOMKUX YACMUHOK
KOMRAKMHUM NYUKOM, MOOMO, Ni0 0OHUM KYNOM, He3ALeHCHO 0 8i0CMAHI KOMIPKU IOHOCHO OCi 00epmAaHHsL.
Tomy nusapua modens Oucka mMae ompumamu 6inbul CKIAOHY KOHCMPYKYIlo, AKY, Ha GIOMIHY 6i0 menepiuinvoi, nepe-
BAICHO, PYUHOI MEXHONI02I], OOYLIbHO GUSOMOGISAMU 3 3ACMOCYBAHHAM CYYACHUX (hpezepHux sepcmamie 3 YITY.
Knrouosi cnosa: xomipxogi cenapamopu, OUcKosi mpiepu-gi6cto2o8iodipHuKu, 30IpHO-6USIOHI NPUCMPOL TOMK08020 i
0e310mK06020 MUNI6, 30HA BUNAOIHHS KOPOMKUX YACTNUHOK 3 KOMIPOK OUCKIS.
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