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Abstract: A mathematical model of the vertical screw
conveyer loading has been proposed. Algorithm of
solution of the differential equations with partial
derivatives of the bulk-cargo medium movement in the
screw channel has been developed. Taking advantage of
the proposed model it makes possible to develop new
designs of the screw conveyer intake devices and to
interpret their efficient parameters.
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INTRODUCTION

Nowadays screw conveyers are the major means of
continuous transportation of agricultural bulk-cargo
materials. A great number of screw carriers are used now
for transporting of grain beside the screws, which are
parts of complex agricultural machines [2,4,5,9]. They are
of extremely simple design and are characterized by their
small size and reliability in operation. But their
disadvantage is that of decrease of efficiency under high
frequency of the screw rotation caused by the increase of
the centrifugal forces in the loading area, which results in
the increase of the transporting process power-
consumption by these devices.

Despite of great number of papers dealing with the
studying of transporting materials by the screw
mechanisms, there are only experimental investigations
of different ways of loading, basing on which the
recommendations on the choice of the loading devices
are presented [1,6,7].

The objective of the work is to develop the
mathematical model of the vertical screw conveyer
loading, which can be used to obtain the picture of the
stresses and speeds distribution in the screw channel
and, consequently, the dependence of the screw
conveyer efficiency on its geometric parameters, rate of
angular motion, as well as physical-mechanical
properties of the bulk-cargo.

MATERIAL AND METHOD

Screw conveyer, which is in the tank loaded with bulk-
cargo, with given physical-mechanical properties is
presented in Fig. 1.

To investigate the movement of bulk-cargo in the
screw channel generally, the screw coordinates system,
which is connected with the screw rigidly, is used.

But, to obtain even approximate solution of the
movement equation in this system is difficult enough.
That is why in order to simplify the given task, cylinder
coordinates system is used instead of the screw one.
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Pe3tome:  3arnporioHogaHa  MamemMamuyHa — MoOesib
fpouecy 3aBaHMaKeHHsI 8EpPMUKaribHO20 28UHIMOB020
KoHeeepa. Pospobrnieruti aneopumm pO38’A3Ky
OughepeHujanbHUX PIGHSIHb 3 YaCMUHHUMU MOXIOHUMU pyXy
curikoeo  cepedosuwja 8  28UHMOBOMY  KaHaili.
BukopucmaHHsi 3anporioHogaHoi Modersii 0ae MOXJiugicmb
po3pobnsmu  Ho8i  KOHCMPYKUii  3abipHuUx  npucmpois
28UHMOBUX KOHBEEpPI8 3 0brpyHMysaHHsIM IX payjioHaibHUX
napamempie.

Knro4yoei cnoea: mamemamuyHa modesnb, 28UHmMosuUl
KOoHgeep, 3abipHull npucmpid, cunkul Mmamepiarn

NEPEOMOBA

BUMHTOBI KOHBEEPU B [aHWA Yac € OCHOBHMMMU
3acobamm  ©e3nepepBHOTO  MEPEMIlEHHs  CUMKUX
CiNbCbKOrocnoaapChkmnx maTtepianis. B CBITi
BUKOPUCTOBYETHLCA 3Ha4Ha KiNbKiCTb LLIHEKOBUX
TpaHcnopTepiB ANA  TPaHCMOPTYBaHHS  3epHa, He
paxyluuM LWHeKiB, fAKi € yYacTMHaMu  CKINagHux
cinbcbkorocnogapcbkux mawwuH [2,4,5,9]. BoHun matoTb
rPaHN4yHoO npocty KOHCTPYKLIitO, BiApPi3HAOTLCS
KOMMAaKTHICTIO i HagiviHi B ekcnnyarauii. Paszom 3 Tum,
CYTTEBUM HEOOJIKOM IBUHTOBMX MEXAHI3MIB € 3HUKEHHS
iX NPOAYKTMBHOCTI MpW BENWKUX YactoTax obepTaHHs
rBMHTA BHACMIQOK 30iNbLIEHHS BiOLEHTPOBUX CUIT B 30Hi

3aBaHTa)XeHHs, WO MpUBOAWTbL OO0  3POCTaHHs
€HEeproeMHOCTi  MpoLecy TPaHCNOPTyBaHHA  OaHWMU
NPUCTPOSIMMA.

He AauBnsuMcb Ha  3Ha4Hy  KinbkicTb  pobiT,

NPUCBSYEHNX BUBYEHHIO TPaHCMNOPTYBaHHA MaTepianis
LUHEKOBUMW MeXxaHi3Mamu, B AaHWWA 4ac iCHYIOTb Tifbku
eKcnepuMeHTarnbHi  OOCNIOXEHHs1  pi3HMX  cnocobis
3aBaHTaXEHHS, BUXOOAYM 3 AKUX OA0TbCA pekoMeHaalii
no Bubopy 3aBaHTaxKyBarnbHUX NpUcTpoiB [1,6,7].

MeToto po6oTn € po3pobka MaTemaTUyHOi Mogeni
npouecy 3aBaHTaXeHHs BEPTUKANbHOrO BUHTOBOIO
KOHBEEpPA, $IKy MOXHa BMKOpUCTATW AN OTPUMaHHS

KapTWUH po3noAiny HanpyxeHb i LWBWAKOCTEN B
rBMHTOBOMY KaHani LWHeKka, a OTXKe i 3anexHoCTi
NPOOYKTUBHOCTI  FBMHTOBOrO  KOHBEEpa  Bif  MOro

reoMeTpUYHNX napameTpiB, KyTOBOI LUBMAKOCTI, @ TaKoX
i3nKO-MexaHiYHUX BflaCTUBOCTEN CUMKOro Matepiany.

MATEPIAI | METOOUKA
Po3rnsaHemMo rBUHTOBUI KOHBEEP, SIKUN 3HAXOA4UTLCS
B OyHkepi 3anoBHEHOMY CWNKMM Matepianom i3
3apaHnMu pisnko-MexaHiyHMMu Bnactnsoctamm (Puc.1).
Ona pgocniopkeHHs pyxy Cunkoro marepiany Yy
rBUHTOBOMY KaHamni LHeKka B 3aranbHOMYy BMMagKy

BMKOPUCTOBYIOTb TBMHTOBY CUCTEMY KOOPAMHAT, HKa
YKOPCTKO 3B’Ai3aHa i3 LHEeKOM.
Ane oTpumMaTtu HaBiTb HabNWXEHWW PO3B’A30K

PIBHSIHHA pyXy B Ui cuctemi OOCUTb cknagHo. Tomy 3

METOK  CMpOLLEHHS TMOCTaBMEHOI 3agadi  3aMmicTb
FBUHTOBOI, BUKOPWUCTOBYKTb  LUNIHOPWUYHY  CUCTEMY
KoopAauHar.
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Fig.1 - Tank with screw conveyer

As we are analyzing high-speed vertical screw
conveyer, the cross-section of the screw channel can be
presented as in Fig.2, that is, bulk-cargo under the action
of centrifugal forces moves in the channel of width

H=R —-R, [8].
Here R, — screw radius, r,— screw shaft radius.
In this case the coefficient of loading will equal:

K

_ R12 _ Ro2
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Fig.2 - Cross-section of the high-speed vertical screw
conveyer screw channel

OckKinbku MK po3rnagaemo LUIBMOKOXiAHWN
BEPTUKaNbHUN  BMHTOBUM  KOHBEEpP, TO  nepepis
FBUHTOBOrO KaHanmy MoXHa nogatu y Burnsg (dir 2),
TOGTO cunkui MaTepian nig Aielo BiOUEHTPOBUX CUI
pyxaeTbcs B KaHani wupuHoo H =R; — R, [8].

[e R; - pagiyc rsuHTa, I, - pagiyc Bana rsuHTa.

B ubomy Bunagky koediuieHT 3anoBHeHHA Oyae
PiBHUA:

@)

3 2 2
R1 -

Hence R, =/R} — KJRl2 —r} ).

If we assume, that coefficient of loading is K, =0,8,
r, =0,3R, ,we will obtain R, = 0,5R,

Thus, further we will analyze the movement of the
bulk-cargo in the “conventional” screw channel, the shaft
radius of which equals R,

Here friction force between the bulk-cargo and screw
shaft is usually not available, as well as the shaft

pressure on the screw surface.
As H/B<<1l, H=R —Ry, B~2R;, we can study the

plane model of the bulk-cargo medium movement in the
screw channel (Fig.3). In this case taking into account the
fact, that bulk-cargo movement is of the layer-type , let us
assume that V, =0, 8V¢,/az =0.

The equation of movement will look like:

3siokn R, =R’ — Kfin -} ).

AKWO  MPUAHATK, WO  KOemilieHT  3amnoBHEHHS
K, =08, r,=0,3R, To 6yaemo matn R, = 0,5R, .

Omxe Hapgani 6ygemo posrnsgatv pyx martepiany B
‘ymoBHOMY” KaHani rBUHTa, pagiyc Bana SIKoro piBHUN
R, -

Mpu ubOMy 3BMYAWHO BIACYTHA cunma TepTa Mix
maTtepianoMm i Banom LUHeKa, a TakoX TWCK Bana Ha
MOBEPXHIO LLHEKa.

Ockinbkn H/B<<1, H =R, —Ry, B=2R;, TO MOXHa
PO3rNSAHYTU NIOCKY MOAENb PYXY CUMKOro cepefoBuLLa B
rBUHTOBOMY kaHani (cpir 3). B ubomy Bunagky 3
BpaxyBaHHAM TOro, WO pyx Martepiany Mae xapakrep
wapis, npuitmemo wo V, =0, 8V,/,/6z =0.

PiBHSIHHS pyxXy MaTUMyTb BUMMSA:

V? 0 -
er%+ 1%__“’ :%_'_E TW+M+pFr (2)
o rop r o r o r
oV ov, V.V or, oo, 2t
pvr_(p+v¢£_(p_i :i+£_¢+i+p|:¢l (3)
or r op r or r oo r
oV
%+!+l_‘/’:o 4)
or r r op
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where V, V, — particle speed vector projection relatively
on the radius-vector direction and on the perpendicular to
it direction; F,, Fr —mass force projections on the same
directions; o,,0,, ;,,— components of the tensor
stresses in the polar coordinates.

Equations 2, 3 are the equations of the total medium
movement written as Eulerian variables, and equation 4 —
continuity equation in the polar coordinates. Unlike the
elastic medium, let us assume the rule of signs for
stresses, according to which in the area the outside
normal of which coincides with the positive direction of
the coordinate axis, positive stress components have
directions opposite to those of corresponding coordinate

axes.
According to the investigations [6], the speed V.° with

which the bulk-cargo moves into the screw channel of the
intake area of the screw, decreases from the maximum
value to zero according to the linear law:

r

where V, — average speed, with which the bulk-cargo
moves from the tank to the screw channel.

V0 = zv{l—&(p} zvc[l—ﬂJ
L, (2]

INMATEH:-- dq ricultural anqmcctmq

Ae V..V, - npoekuii BekTopa LWBWAKOCTI YaCTUHKM
BiAMOBIAHO Ha HanNpAMOK pagiyc-BekTopa Ta Ha
nepneHAUKyNspHAA [0 Hboro Hanpsimok;  F,, F,
npoeKLii MacoBUX CUM Ha TiXX HanPAMKM,; 0.1 0ps Trpy -
KOMMOHEHTM  TeH30pa  HanpyXeHb B  MONSPHUX
KoopauHaTtax.

PiBHAHHA 2, 3 € pIiBHAHHAMM pyXy CYLifbHOrO
cepefoByLa 3anucaHnx y aMmiHHMX Evinepa, a piBHAHHS 4
— PiBHSIHHSI HENEPEPBHOCTI B MONSAPHMX koopanHaTax. Ha
BiAMiHY Bi4 nNNacTUYHOro cepefosBulla NpPUMAMAEMO
NpaBurio 3HakiB [ONA HanpyxeHb, 3rigHO SKOro Ha
nnowaaui, 30BHIWHA HOpManb A0 4KOI chiBnagae 3
JogatHiM - HanpsiIMKOM  KOOpAMWHATHOI  OCi, goAatHi
KOMMOHEHTN Hanpy>XeHb MarTb HaMpsMKW, NPOTUNEXHI
HanpsiMKaMm BignoBiAHWX KOOPANHATHUX OCEMN.

. . . o .
3rigHo gocnigxeHs [6]. WBMAKICTE V,” 3 AKOK CUMKUI

MaTepian nocTynae B rBUHTOBWIA kaHan 3abipHOT YacTuHU
LUHeKa 3MEHLUYETLCS Bi MakCUMarbHOrO 3Ha4YeHHa [0
Hynsi NO MiHINHOMY 3aKOHY:

®)

fe V, — cepefHs LWBWAKICTb, 3 IKOKO MaTepian nocTynae
3 ByHKepa y rBUHTOBUIA KaHar.

(6)

Fig. 3 - Plane model of the bulk-cargo movement in the screw channel

where Q — volumetric efficiency of the screw conveyer

3 .
M /C. B - screw channel width B=S-cosa; S —
screw helix; a — screw line angle of elevation; L —
screw channel length in the intake area ¢ = Ly/Ry

As in our case the channel height is greater enough
than its length, we can assume, that radial speed

decreases from the maximum value V? to zero along
the radius according to the linear law:

e Q -ofemHa nNpOAYKTMBHICTL FBMHTOBOMO KOHBEEPA

3
M /C .B — wwupuHa reBuHTOBOIO KaHany B=S-cosa ; S —
KPOK rBUHTa; ¢ — KyT MiOioMy rBUHTOBOI MiHii; Lo - JOBXMHA
MBYHTOBOTO KaHary B 3abipHiit YacTuHi ¢ = Ly /Ry .

Ockinbkn, B HalwoMy BWMNagKy BWUCOTa KaHany
HabaraTo Ginblia MOro AOBXWUHW, TO MOXHA MPUIAHATH,
Lo pagianoHa LUBUAKICTb 3MEHLUYETLCA B

MaKCumarnbHOro 3HayeHHs VzO [0 Hyrnsa B3OOBX pagiyca
no NiHiINHOMY 3aKOHY:

c, 7)



Vol.45, No.1/2015

hence

Vi = C((p)l‘ +Co

where C=C(p) — some function dependent on the
coordinate ¢ (Fig. 3).
Let us write the boundary conditions:

INMATEH:-- dq ricultural anqmcctmq

3BiOKWU:

(8)

pe C=C(p) — meska dyHKkuia, sAka 3anexuTsb BiA
koopamHatn ¢ (puc. 3).

3anuwemo rpaHnyHi yMoBu:

V = O V = —V 0
%ZRO %:Rl ' . 9)
Then from the equation (8), taking into account (9), Togai 3 piBHSAHHS (8), 3 BpaxyBaHHAM (9) oTpumaemo:
we will obtain:
VO
Clp)= T, 10
(0) Y (10)
VO
C = —-R, , 11
)= R (11)
0 — p—
Vr :Vr (r RO) — Zvc(r RO)[l_gj . (12)
R,—R, R,—R, 21
From the continuity equation (4) we will obtain: 3 piBHSHHS HenepepBHOCTi (4) oTPUMaEMO:
oV
C((p)+v—+l—“:0 (13)
2 Op
or abo
oV, - _
oy +c(¢)—M(1—£]+ rzv{l—ﬂJ - zv{l—ﬂ}[ﬂ+ rj (14)
5¢) Ro - Rl 2 (2] (2] Ro - Rl
Having integrated this equation we will have IHTerpytoun Le piBHAHHSA Byaemo maTu:
2r-R @ J
V, =2V, | 2 o——— |+ulr), (15)
! [ R, -R, ]( 2¢;

where w(r) — some function from r .

Then to find y(r) let us assume, that relative rates of
angular motion of the part of the bulk-cargo in the screw
channel of the transporting area of the screw are
distributed according to the law [3].

where @, — screw rate of angular motion, C — some

constant, which depends on the physical-mechanical
properties of the bulk-cargo and the screw parameters.

Then the volumetric efficiency of the screw conveyer
will equal:

R ordr
Q:Bx - =
Ro COSO.’C

where B =S cose, ; taking into account that:

0

cosa,

ne y(r) — nesika dyHkuis Bia .
Ons BuW3Ha4YeHHs y/(r) NpMNMaemo, WO BiAHOCHI
KYTOBi LUBMOKOCTI YaCTUHKM maTepiany B IBUHTOBOMY

KaHani TPaHCMNOPTYHOUOI YacTuHU LUHeKa
PO3MNOAINAITLCHA NO 3aKOHY [3].

CR,

T (16)
he o, — KyTtoBa wWBMAKiCTb rBuHTa;, C — pedka
KOHCTaHTa, $Ka 3anexuTb Big ¢i3nKo-MexaHiYHMX

BNacTMBOCTEWN MaTepiany, Ta napameTpiB rBUHTa.
Toai o6’eMHa NPOAYKTUBHICTb MBMHTOBOIO KOHBEEpPaA
Oypne piBHa:

[O.Sa)o(Rf ~R?)-CR, In%} 17)

Ae B=Scose,; BpaxoBylouu, LO:
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2_ N2
Q:MH.S.K”:ﬁ(Rf—Rg)an-S‘Kn, (18)
where n=aw/2z — frequency of revolving (rev/sec); K, ne n=w/2r - dactota obepTaHHa 06/c; K, -
— screw conveyer efficiency coefficient. KoediuieHT NpoayKTMBHOCTI FBUHTOBOIO KOHBEEPA.
2 _p2
oo @lRI-R)q_y ) (19)
2R, In—t
0
Taking into  account that at =0, Bpaxosytoun wo npn ¢=¢,, V, = (a)o —CRO/rz)r

Vv, = (wo —CRO/rZ)r , let us find function y = w(r) .

BM3HAUMMO pyHKUit0 v =w(r):

2r-R @7 2r-R, ) 2¢ (pz] 2r-R, o
v =2V, 0 ~ A Ay wlr =V, (U o S S IO '8 =2V, o1 L wlr), (20)
Y [RO—RJ(% 2¢1] vir) (RD—RJ[ 20, v(r) R,_R, )2 vir)
CR, 2r-R
= - r-v|—— o, 21
(oS v [ R @
— 2 J— —
V, =2V, R o -2 |y, R o+ wo—CFf" r= wo—CFj0 r_V_C—(Zr R")( o) (22)
¢ R, -R, 20, R, - R, r r @ R,—R,

As we are analyzing non-ramming screw, in the end

Trp

o0p

=0

of the intake area we can assume: atg, =¢

Vq,:[a)o— j-Rl v,

that o,=ko,, where k — lateral pressure coefficient.

=0. Besides let us assume
P1

CR,
r2

From the equation (12) we will obtain:

Ockinbkn Mu posrnsgaemo 6e3HanipHUiA LWHEK, TO B
KiHLi 3aBipHOI Y4acTUHU MOXHA MPUAHATU: NPU @, =@,

oV =[S )R v, -0
. Jo-on

rZ
Takox npurimemo, Lo aq,:ka,, e k — koedilieHT

or,,

g

©0KOBOro TUCKy. 3 piBHAHHSA (12) OTPUMaEMO:

aVr — 2\/0 (RO _ r) , (23)
a(p (RO - Rl)(pl
or abo
v, 1.%:[0)0_0_?3)%_ (24)
8¢ r (RO - Rl)(ol
Then the equation (2) will look like: Togi piBHAHHS (2) MaTUMe BUMMAA!
oo o CR, \ CR, )2V (R —R,)
o r r r2 ) (R—Ro o,

where c=0, -0,

Let us find general solution of the equation (25)
without the right part:

Ae o=0,-0,.

3HanaeMo 3aranbHuUiA po3B’sI30K PIiBHSAHHS (25) 6e3
npaBoi YacTUHU:

do o _y, (26)
dr r
do__dr , 27)
o r
Inc=-Inr+InC, (28)
Ina:InS, ng. (29)
r r

Let us change the integration constant C by the
unknown function u=u(r) and we will obtain

3amiHnmo ctany iHTerpyBaHHA C HeBiAOMOI (DyHKLELD.
u=u(r)i 6ynemo matu:
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o=2. (30)
r

then Toni

do d 4\ du 5\ 1ldu u
—=—u-rt)==—=rt+ul-r?)==—=-—, 31
dr dr( ) dr ( ) rdr r? (1)
Let us substitute (29) in (25). MipcraBumo (29) B (25).
tdu u w0 CRY [, R\ 2(r=R,) 32)
rdr 2oz AT 2 JR-R)p '

du BY , B
E:p|:(a)o _?j r _(a)o _?j'A(r_Ro):|' (33)

where B =CR,, A:L ne B=CR,, A:L

(R1_Ro)¢1 . (R1_Ro)(p1 .

Let us devide variables and integrate Po3ginumo 3MiHHi | npoiHTerpyemo

J.du :pj'ﬂwo —%T r —(a)o _rEzj Alr— Ro)r}dr , (34)
u= plij.(ws —i—zBJr?—j]rzdr—AJ.(wo —riz]rzdr-+Aj(a)0 —%)rRodrl}+Cl=

o’ -Aw ) 2 2
—pl:( o o) +AR°;"°r +Br(A—2a)0)+B——AROBInr}+C1, (35)
r
p (wz—Aw )r3 AR, r? B2 C
oc=L|>2 of 4 * 4+ Br(A-2w,)+——ARBInr |[+=L. (36)
r 3 2 r r
Integration constant C, can be found from the Crany iHTerpyBaHHsa C, BM3HA4aeMO 3 yMOBU: o, =0
condition: o, =0
o’ -A’ RS Aw R® 2
Clz_p{( 0 2 0) ° 4 ”20 0 +BR0(A—2a)0)+E——AROBInRO : (37)
0
Finally we will obtain: OcTaTo4YHO OTPUMAEMO:
ol @2 A0, I AR w,r? B’
o=£|=2 3 0 % L Br(A-2w,)+——AR,BInr |-
r r
(38)
o’ —Ao? R AwR? 2
o[l AR A%R | BR (A—20,)+ B~ AR,BINR,
r 3 2 R,
PE bTATU
RESULTS AND DISCUSSIONS 3vn _ _ _
In Fig. 4 (a and b) diagrams of speeds distribution of the Ha dir. 4 (a i 6) HasedeHi eniopu posnoairny
bulk-cargo parts in the transporting area of the screw LUBMAKOCTEN HACTVHOK Matepiany B TPaHCropTylotiv
channel with the following parameters are presented: HaCTVHI TBUHTOBOTO Kaany LUHeka 3 napametpamu:
screw diameter D=0.1 m, screw shaft diameter d=0.05m piavetp rBuHTa D=0,1 ™, Aiavetp Bana rBuHTa

d=0,05m, npu pi3HNX KoedpilieHTax NpPOAYKTUBHOCTI

at different efficiency coefficients K, =0,7 (Fig.4a) s )
K, =07 (dir. 4a), K, =0,8(dir. 46).

K, =08 (Fig.4b).
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r,m
0,05

0,045 -

0,04 4
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0 1 2 3 4 5

—— 0):60,(:1 —— 0):70,(51 —.A—(1)=80,(f1 —'—(1)590,(51 —-—(1):100,Ci
b)

Fig.4- Diagrams of the speeds distribution of bulk-cargo parts in the transporting area of the screw channel at

a)-K,=07;b- K,=08

In Fig. 5 dependences of stresses o, in the end of

the intake area of screw channel on the rate of the
angular motion of the screw for different values of the

efficiency coefficient K, are presented. The necessary
value o, is likely to be equal to the lateral pressure of

the bulk-cargo in the tank, which can be found
analytically [10]. From the presented diagrams it is clear
that in order to provide stable operation of the vertical
screw conveyer it is necessary to provide sufficient
pressure, which can be provided by increasing the tank
sizes or using the forced feeding of the bulk-cargo in the
intake area. Dependence of the efficiency coefficient Kk,

on the screw rate of angular motion K, is presented in

Fig.6 at o, =2000//a, which corresponds to the

gravitation loading of the screw conveyer. As the
efficiency of the high-speed screw conveyer is
decreased with the increase of the screw rotation
frequency, to provide the desired efficiency of this
transporting means it is necessary to take advantage of
special intake devices.

Ha oir. 5. HaBedeHi 3anexHocTi HanpyxeHb o, B

KiHUi 3abipHOi YacTWHW TBMHTOBOrO KaHany Bif KyTOBOI
LWBUOKOCTI BMHTA ONs Pi3HUX 3Ha4YeHb koediuieHTa

npogyktueHocti K, . OueBugHo, WO HeobxigHa
BENMYMHA o, [AOpiBHIOE GOKOBOMY TUCKY CUMKOroO
maTepiany B OyHKepi, SKMA MOXHA BU3HAYUTU

aHanitMyHum  wnsaxom [10]. 3 HaBegeHux rpadikis
BUOHO, WO Ans cTtabinbHoi poboTn BepTUKanbHOro
rBUHTOBOIO KOHBEEpa HeobOXiQHO CTBOPUTU 3HAYHWN
TUCK, SKUA MOXHa [OCArTM 30iMbLUEeHHSM PO3MipiB
OyHkepa, abo 3acTocoByKuUM MPMMYCOBY Mogadvy
cunkoro marepiany B 3abipHy 4acTuHy. 3anexHicTb

koediLieHTy npoaykTueHocTi K, Bif KyTOBOI LUBUAKOCTI
rBUHTa @ HaBefeHa Ha dir. 6 npu o, = 2000/1a , wo

BignoBigae rpasiTaliiHOMY 3aBaHTaXXEHHIO LUHEKOBOro
TpaHc-nopTepa. Ockinbku NPOOYKTUBHICTb
LUBMAKOXIOHOMO TBUHTOBOIO KOHBEEPA 3MEHLUYEThCS i3
30iMNblIEHHAM 4acToT obepTaHHA T[BUHTA, TO Ans
3abe3neyeHHa  HeOOXiAHOT  MPOAYKTUMBHOCTI  LIbOrO
TPaHCNOpPTHOrO 3acoby HeoOXigHO BWKOPUCTOBYBATU
cneuianbHi 3a6ipHi NPUCTpPOI.
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Fig. 5 - Dependence of stresses o, in the end of intake area
of the screw channel on the screw rate of angular motion
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Fig. 6 - Dependence of efficiency coefficient of the screw
conveyer K, , on the screw rate of angular motion
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CONCLUSIONS

Taking advantage of the obtained solution
algorithm of differential equations, which describe the
movement of bulk-cargo medium under certain
boundary conditions, the picture of distribution speeds
and stresses in the screw channel can be obtained.
Achieving the proposed model makes possible to
develop new designs of intake devices of screw
conveyers and to interpret their efficient parameters.
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BMUCHOBOK

BukopucToBylouM  OTpUMaHWUI  anroputM  PO3B’A3KY
andpepeHuianbHNX PiBHAHB, AKi ONUCYOTb PYX CUMKOro
cepefoBua, MNpW  BIAMNOBIOHUX TPAHUYHUX YMOBaX
MOXHa OTPMMAaTU KapTWHY PO3MOAiNny LUBUOKOCTEW Ta
HanpyXeHb Yy FBUHTOBOMY KaHani LWHeka. Peanizauis
3anponoHOBaHoOiI MoAeni Aae MOXNMBICTb po3pobnsaTu

HOBi  KOHCTPYKUii 3aBipHUX nNpPUCTPOIB  BUHTOBMX
KOHBEEPIB 3  OOrpyHTYBaHHAM X  pauioHanbHUX
napameTpis
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