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DESCEIFTION OF THE PARAMETEES OF ELECTEIC SEPAEATOR
CF RAPE SEED ME(TUEES
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Summnary. The article deals writh the resalts of theowetical ard experinertal researches on rape seed separation
by the electric separator. The ophirnum paraneters of the separating process are defined.
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THE SETTING OF THE FROELEIM

Ome of' the tasks of seed mixtore separation is its divisior on the individnal fractions. The most
waluahle seeds among these fractions are those possessing the highest sowing and harvest properties.
To define themm from the general arnonnt it iz necessary o use mch s pavators which would separate
niot owing to phyeical-mechanical properties bat to the biologizal gualifies.

Electric separators are the machines which are capsble to account for the biological seed
uality in the process of separation, where the electic field of crown charge is the main or ad-
ditional operating elernent [1,7,9,12,13]. The = paration of sed mixtures is prformed according to
phiysical-mechanical and electric properties of seds.

Murnerous reseatches on both the theoretical and practical aspect allowed fo rvestizate a
wide range of different types of electric seed separators [1,7,135]. &A1 of them airn at the refirang
seed mixtores from e fficiently remonred admbrhore s,

The prominent place is devoted to electric-frictional separators [7,9,12,13], the operating
elernent of which iz the curve friction plave . Thewy are wery prospec e in the technological line in
the preparation of rape seed [2,14].

The lack of the results of the researches on the process of rape seed mixtures elec tric s peara-
tion causes great problerns in their application. To sobve this problern it was necessary to conduct
certain rvestizations in order to define the influence of the basic regulation parareeters of the
separation process on the quality of the recenved sowing material and according to this analysis to
deterrrine the gqualitatiee indices of their optimal parameters.
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THE PEELIMINARY REZEARCH ANATYALE

The rough swface inclived at the angle ¢ towards the horizon forming angle B with the line
of the bizzest incline moves concessively on its suface with the constant speed I?r i(Fig. 1.

Fig. 1. Schene of fores acing on 1ape seed of'the globe-shaped form sinated on the moving
fuchon plare ard located under free inchine angle m the elechormaznete feld

Iloreable coordivate Oxpe is tied with the plave . oreower, the axis O is divec ted dowrosards
across the line of the bizgest decline and the axis Oz is perpendicular to the plane. Axes of im-
movable systern of account O p 2, are paralle] o the comesponding axes of the movable syster
of aceount.

Let us consider the relatrve roverent of seeds with mass m,, in the shape of homogeneous
sphere and radius B, on the plane. &t the starting moment =0 the centre of the seed mass has
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the relative welocity I’T:: an it forms the angle &, with the axis O During raovement the speed is
subjected to the influence of the systern of forces (the force of weight G=m. E; the normal reac-
fion j":f; the force of sliding friction FI; the racverment of rolling friction forces M} the additional
electrostatic force Jf' which is perpe ndicular to the plane).
Diifferential equation of rmovetaent of the ball’s mass centre in the natural forr and differen-
tial equation of rotary moverne it around the mass centre may be expressed in the following way
dv

m-—=mgsineosd — F,,

o

]
m— =mgsinmeossd,
A

(1)

0=MN-mgrosm— F,

dar
I? =F .R-M,
where: iz the relatiee velocity of the ball’s mass centre;
£ iz the angle between the vector of velocity & and the axis Ok,
J = 04mP is the axial moreent of the hall’s inertion concerning the central axis.
The morwent of rolling friction is de terrmined by,

M, =6 .N=é(mgeosa+F) {2

where: & 1s the coefficient of rolling fiiction.
Taking into consideration the fact that the ball rolls without sliding, one must keeyp to the

tollowing conditions:

¥
m=E; Fr<ﬂJ=f(mgcnsu:+F;]l. (=
The force of slidirg fiiction is deterrained with the help of the following forrnala:
Ff =L-[D,4smcccns$+£(mgcusm+ﬁ"}]. Y]
L4 R
When the addifional foree F =0 the condition (3) will be ke pt at all values of the angle 8 with:
&
fgms,j.[f-ﬂ_ (5)
Oithe raise the conditions can be achieved by the application of additional force F
FeE Esmm—[f—i}:nsm . (&)
- AW R
T 7

Considering the fact that ineguality (3} is obtained, we exclude the walne of the force of fiie-
tion P from the equation (1), fs a result, we antve at the systern of differential equations:
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1,4-m%=mgsinmsm5—%-[mgcnsm+}2],

v _ {7
M—= MEANELI0sST
#
Taking into corside ration that the carvature of the cwrve is deternived by the forroula:
1__dé and I = ¥ . (2
@ d¥ o
d& i an eleme ntary ate of the trajectory of relatiee rmovernent of the ball’s mass centre .
o do__do L & _av @
dy dt v df  ds dt

The equation (8) may be written in the following way.

.E.d_ﬁ—gcgsﬁ‘_ﬁ “F
Tds di g

dé .
VE= £ -SInE

{9

We rnark:

E, = gsine; ﬁ=—5 -[gcnsn:+£
E-R m

Hawing exclnded i—f from the equation (9) we get:

p T

1 dls coss
Ld = —=——+—.
e angd  sing
The equation (10} will help to get the equation deterrnirang the welocity of moverents of the
hall’s mass centre at the spontanecns value of the angle & (0 < & = &)

(103

L EEE I
oy [FRG | 22 | (11
! & &
w2

The second differential equation of the systern (%) ghes the opportonity o et the tirme (#)
when the angle & is changing from the prireary value &, to sore values 8 =&,
g A
f=5"[sm5;, ]ﬁ ey | @
F 5% sind ngu sin g

Projections of the relatmee welocityof the mmass centre on the axis of the movable system of
account are equal to:

{12

¥ =Feosd | ¥, =Fsg. (13
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Congidering ¥ —i—f ¥ _% ote wayget the differential equations for determnining coox
dinates of the ball’s mass centre at any rooment:

9T penss %=Vsinﬁ. (14)

df
From (%) we come to the conclusion that df = _V 8
E Ang’

Lifter insection of the expression for df in (14) and prf'u:unnmg infegration we get coordinates
of the ball’s miass centre at any moment: a -
[smﬁn]l._d_ fgi cos8de

& ging °
fr L
32

A= +__[

E, s sing

.nl""‘

&,
i < tr—
y:yn.kﬁ'[[ﬂ_n_ﬁ]“. 22 ga, (15)
E % AN § &
53
=R
where: x y are the coordinates of the ball’s mass centre at the starfing moment.
- We may accept x, =3 =0
If at the starfing moment the movable coordinate syetem coincides with the iromosable one,

the coordinates x p 2, of the centre of the balls mass in the irunovable systern may be determnined
with the helpof the following forramlas:

T, =V, foos (I}n“x, ) + 1%

}'|=yn'fcus(?nﬂ.}'lj+.}', (1)

THE AIM AND THE TASE OF THE REZEARCH

The research is airned at the examination of the irapact of regulation pararneters of the process
of electric separation of rape seeds and determination of their optirmal values.

EXPORITION OF THE MAIN MATERIALS

The achieved mathematic equation and dependencies describe the moveraent of rape seeds
of the spherical foren of defirdte dimensions and mass on the movable frictional plave placed under
spontanecus angle of decline in the electromagnetic fleld. Inseting the walues of regulation parara-
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eters of the process of separation into the achieved equations we caleulate theoretic dependence of
velocityrard traje ctory of the rove rent of the particles of the rape seed rixhare on the walues of the
entered regulation parameters, in particular the walues of the decline angle of the separating plane,
velocity of its racvernent and the tension of electric field in the working area of electric separator
By the regulationof the walues of these pararneters we may influe nee the trajectory of the rovernent
of seeds rixtare particles of the separating plane.

Dnring the exarrdvation of the process of separation we detervined the following walues of
regulated factors:

— tension of the electnc field (E, kKViem) — 0,71, 1,43; 2,14,

—angle of the separation plane slope (@, grade) — 5, 10; 15,

—welocity of the separation plane moveraent (V, wis) — 0,06, 0,12; 0,18,

The achieved caleulating trajectories of rape seeds movernent are suggested in Fig. 2.
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The analysiz of the achiewed results yrovved that the incresse of electic field tension in the
working area of electric separator considerably influences the trajectoryof seed, in particular, the
coorditates of their separation plane exit. &t the lower walues of tension the seed exit takes place
at the wertical side of the plane (Fig. 2a) which is characterized by the coordinate X The increase
of tension to the maxirourm walue will cause the changes of coordivates of the descending seeds.
In sachcase the seeds will go down frora the vertical side of the plane characte rized by the coox
dinate F.

The angle of decline of the separation plave has an analogical mflnence (Fig. 2e). Its mim-
mal walue affects coordinates of the szeds which go down at the wertical side of the plane and its
tnaxiteal value —at the cross side.

Lz far ag the welocity of the movement of separation plane is concermed, the avalyeis of Fig.
Zhb provves that the seeds descending takes place at the verfical side (coordinate ) and depends on
its walue.

The achieved results give the opportunity to make the conclusion that the process of extrac-
tion will take place in the most effective way when the angle of decline of the separation plane o
= 10 grades and the value of tension of electric field in the working area of electric separation E =
LA EVicwm. In addifior, one maystate that the admissible value of regulation factors willbe within
=712 grades and E = 112175 kW cra.

CONCLUSIONZ

1. The achieved calonlation trajectories give the opportunity to deterraine the effect of the
basic regulation factors on the moverent of rape seeds on the working swrface of electic and fiic-
ton separator and to define its constucttve parameters.

2. The optirmm walues of the most influentional factors are determined by the results of
implernentation of the methods of rnltifactorial experiment. The angle of separating plane @ = 10
grades. The tension of electric field in the working area of sepavator Eiz 14 kW icm.

3. Deterrravation of the optiraal constmetive and techrological pararneters of the electhe
separator will allow fo increase the gquality of pre-sowing treatrnent of rape seed and its sowing

properties.
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OPIS PARAMETROW ELEKTRYCZNEGD SEPARATORA
DO MIEEZANEE REZEFAET

Strerporende, Axtvloa ormaeiawynild badan teoetyemochil dofariadesalinech nad roedwmelauam nasion rmepak
pr=y pomnocy separatora eleltbyrernezo. Ustalono  optyrmalre pararmetry procema romd=iaha.

Siowra lhwrowe: nasiona reepalon, separator elek ez, tajektoria melny, czymmla



