ISSN 2414-3820 KoHcTpyroBaHHs1, BAPOOHHMIITBO Ta EKCILTyaTallis CLUTbChKorocroaapchkux Marms, 2018, purr. 48

Viktor Deikun, Assoc. Prof., PhD tech. sci.
Central Ukrainian National Technical University, Kropyvnytskyi, Ukraine
Results of the Study of the Work of the New Combined Working Body

According to the results of laboratory investigations of the work of the experimental combined work
body. equipped with a tupon and a distributor for simultaneously with the main non-polar treatment of soil intra-
ground introduction of granulated mineral fertilizers with uniform placement of them in the area under the slap
space, technological and kinematic parameters that significantly affect the quality of the process, the impact of
the flight speed of fertilizer granules on the exit from the tupon-strap, the height of the distributor's position
above the surface of the lower edge of the paw, the angle of inclination of the edge of the prism and the angle
between its faces on the distance the transverse flight of the main mass of fertilizers and the uniformity of their
distribution on the design width of the trap.

The design of a combined working body for intragrating granular mineral fertilizers is equipped with a
device with well-defined parameters that allows the flow of granules of fertilizers to the point of their contact
with the edges of the distributor prisms, after reflection of which they are directed in a given direction.

The proposed working body allows uniform placement of the prescribed dose of mineral fertilizers to
the required depth with their simultaneous earnings, which reduces energy costs for the implementation of
technological operations.
fertilizers, tuponapryadnik, distributor, optimal parameters, influential factors, optimization criteria,
range, fertilizer concentration
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AHaJi3 pyxy KOpMOBOI CyMillll B OyHKepi
KOPMOIIPUTOTYBAJILHOT'O arperaTry

VY craTTi OmMCcaHo pe3yNbTaTH JOCIiKEHb PyXy KOPMOBOI CyMmilli B OyHKepi KOPMOTIPUTOTYBAIEHOTO
arperary. TeopeTHYHHII aHaNi3 JO3BOJMB BCTAHOBHTH, IO 3a YMOBH, ® < 2Q) Ha Bici OZ BIUIMB TOYKOBOTO
IoKepena 30ypeHHs THCKY p' MPOCTATA€ThCS Y IbOMY BHIAJKY O BChOMY 00’€My KOPMOBOI CyMillli, HPHIOMY
BIUIMB CTajga€ TPH BiIaJICHHI BiA pKepena 30ypeHHS 3a CTCTICHEBUM 3aKOHOM. JIOCHTiKEHHS TO3BOJIIUIH
OTPUMATH 3aJIEKHOCTI KyTa Mi’ XBUJIBOBMM BEKTOPOM K Ta BEKTOPOM (), KMl MOBMHEH 3HAXOIMTHUCH B
Mexkax 12-19°, mo jgae MOXIMBiCTH 3abe3neynTH e(PEKTUBHE 3MILIyBaHHS KOPMOBUX KOMIIOHEHTIB Ta
YHUKHEHHS 3aCTIMHUX 30H.

KOPMONPHUroTyBaJbHUHArperaT, 3MillyBajabHUIl poTOp, KOPMOBa cyMilll, XBWJIHLOBHIi BeKTOP, e)eKTHBHE
3MillyBaHHA
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AHaJM3IBUKEHNS] KOPMOBOI cMecH B OyHKepe KOPMONIPUIOTOBUTEIBHOI0 arperara
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B craree ommcaHBl pe3yNbTAaThl UCCICJOBAaHMN ABWXKEHHS KOPMOBOM cmecn B OyHKepe
KOPMOIIPUTOTOBUTEIIBHOTO arperara. TeopeTHYecKuid aHaIu3 TO3BOJIMIT YCTAHOBUTE, YTO IIPH YCIOBUH, M <202
no ocu OZ BnUsHHE TOUEYHOrO MCTOYHHMKA BO3MYIIEHHS JABJIEHHUS P’ PacrpoCTPaHAETCSB ITOM Clydae Mo

BCEMY 061,eMy KOpMOBOﬁ CMECH, NIPpUYCM BJIMAHUEC y6I>IBaCT npu yaaJ€HHUU OT MCTOYHHMKA BO3SMYIICHUA I10
CTCIICHHOMY 3aKOHY. I/ICC.HCZ[OBaHI/IH MO3BOJIMJIN MTOJTYUYUTh 3aBUCUMOCTH YyIJia MEKAY BOJIHOBBIM BCKTOPOM |Z u

BEKTOPOM (), KOTOpBIH JOJKEH HaXoAuThcs B mpedenax 12-19°, uro mossosseT obecreuuTsh 3pdeKTHBHOE
CMEIINBaHHE KOPMOBHX KOMIIOHEHTOB M M30€)KaHUs 3aCTOMHBIX 30H.

KOPMOIIPUTOTOBUTE/ILHBIN arperatr, cMecHUTeJbHBIH POTOP, KOpPMOBasi cMech, BOJIHOBOIl BEKTOP,
3¢ pexTHBHOE CMeLIMBAHKE

IMocTanoBka mpoOjeMu. OCHOBOIO €(PEKTUBHOIO PO3BUTKY Taiy3l TBAPHMHHHLTBA €
MOBHOITIHHA TOJIBIIS, sIKa 3a0€3MeUy€eThCs], B MEPINy Yepry, HASBHICTIO JOCTAaTHHOI KIIBKOCTI
KOPMIB, 3HIDKEHHSM X BTpAT, MOXXMBHOCTI IPU 3aroTiBii 1 30epiraHHi, a TaKOX MPaBHIBHOIO
HiATOTOBKOIO JI0 3T0I0BYBaHHSI.

Ilopsin 3 TuM, TOJOBHUMH (PaKTOpaMu TOBHOLIIHHOI TOIBII €. TOBHHHA Habip
HE3aMIHHHUX II0)KMBHMX PEYOBHMH, CBO€YACHE 1 ONTHUMAJIbHO Y3rO/DKEHE B KUIbKICHOMY
BIJTHOIIIEHHI HAJXOJDKEHHS iX B OpraHi3M TBapuH. I MOCTaTHHO MOBHOIO 3a/I0BOJICHHS
noTpeOd TBApUH Yy MOKUBHUX PEUYOBMHAX iX PAIllOHH, 3TIHO JAaHUX HAYKOBUX JOCIIIKCHD,
NOBUHHI OyTM 30a7aHCOBAHMMH Ta MPUTOTOBJICHUMU Y BHIVIAAI KOPMOBOi CyMilIi.
3MillyBaHHS KOPMOBHUX KOMIIOHEHTIB JUIsl HPUTOTYBaHHS  KOPMOCYMIllll € OJHUM 13
OCHOBHMX 3aBEPLIAIbHUX TEXHOJIOTTYHUX MPOILECIB Y KOPMONPUTOTYBaHHI, SIKUIM MOJIArae y
3a0e3MeYeHHi PIBHOMIPHOTO PO3MOJIITY YaCTHHOK KOKHOTO KOMITIOHEHTa B 00’e€Mi CyMmiIi
B3a€MHUM iX TEPEMIIICHHAM IiJ Ji€l0 30BHIMIHIX CUJ. SIKICTh TEXHOJOTIYHOTO MPOLECYy
3MIIITyBaHHS! KOPMOBHUX KOMITOHEHTIB OI[IHIOIOTH CTYTIEHEM OAHOPITHOCTI KOPMOCYMIIIT, SIKHIA
MOBUHEH BIJIMOBIIaTH 300TEXHIYHIUM BUMOTaM 1 repedyBaTu B Mexax 85...95%.

[IpakTHyHMA OCBIA CBIIYWTH MPO Te, IO 4Yepe3 MOPYIICHHS PEXUMY TOJIBII Ta
MOTHHS TMPOAYKTHUBHICTh MIMHMX KOPIB 3HIKYeThcs npubau3Ho Ha 15%, a HeskicHO
MPUTOTOBaHI KOPMH CIIPUYHHIOIOTH 3aXBOPIOBAHHS TBAPUH 1 3HMKCHHSI MPUPOCTiB Ha 10—
15% [1, 2]. KopmoBi cymimi 3 pi3HHX KOMIIOHEHTIB TOTYIOTh 3a JIOIOMOTOIO
KOPMOTIPUTOTYBaJIbHUX arperatiB. Hapasi B YkpaiHi, fK 1 3arajioM y CBITOBiil mpaxkTHIi 1Jist
MPUTOTYBAaHHS KOPMIB, Jefaii OIIbIIOro IMOMIUPEHHS HaOyBarOTh KOPMOIIPUTOTYBAJIbHI
arperaTd, sKi TO€IHYIOTh oOIepamii NOAPIOHEHHS 1 3MINIyBaHHS, TPAHCIOPTYBAHHS 1
JI030BAHOTO PO37aBaHHS KOPMiB Ha KOPMOBI cToiH. L1 arperaTtu BUPI3HAIOTHCS MOOUIBHICTIO,
MIPOCTOTO KOHCTPYKIIii, OJIHAK, poOOUYl OpraHW TaKUX MAIIWH € HEJIOCTATHHO BUBUYCHUMHU 3
MO3UIIlT €HePreTUYHUX PEeCypcCiB, a CTBOPEHHS MPUHIMIOBO HOBHX KOHCTPYKI[M BHMarae
IPOBEIEHHS J10JTaTKOBHUX JIOCIIIKEHb.

AHai3 ocTaHHiX AociailkeHb i myOJikauniii. Y10CKOHaNEHHIO 1 PI3HOCTOPOHHIM
JOCITIPKEHHSIM KOPMOIIPUTOTYBAIBHUX MAIIMH MPUCBSYCHO Npalli 6aratbox BueHuX [3-8].

OcCHOBHUMH 3aJja4aMH, 1110 BUPINTYBAIUCS JOCIITHUKAMU € T1IBUIIECHHS IMOKa3HUKIB
TEXHOJOTIYHOT e(eKTHBHOCTI Ta HAAIMHOCTI pPOOOTM MamuH 1 oOJaJHaHHS, sKi
BUKOPUCTOBYIOTBCS B IPOIECi MPUTOTYBaHHS KOPMOBHX KOMITOHEHTIB JIO 3TOJIOBYBAaHHS Ta
pO3/1aBaHHsI KOPMOBOI CyMillli B TOJIBHUII Ta Ha KOPMOBI CTOJM TBapuHaM. JlOCHiKEHHSM,
OB’ SI3aHUM 3 BUKOPHCTAHHSIM €HEPTeTUYHUX PECYPCiB KOPMOTIPUTOTYBAITEHUMHE arperaTaMu
Ta OOIPYHTYBaHHAM IapaMeTpPiB TaKWX MAaIIMH MPHUILICHO HeIocTaTHbO YyBaru. lLle
MOSICHIOETBCS THUM, IO JUIA TPHUTOTYBAaHHS KOPMOBHX KOMIIOHEHTIB BHKOPHCTOBYBAJIH
creniajgbHl MallluHH, SIKi MOAPIOHIOBAIM OKpEMi BUJIU KOPMOBUX KOMIIOHEHTIB a00 MallUHH,
K1 BXOJWJM 10 CKJaay kopmorexis, Hanpukiaa KOPK-15, ta mpurotyBaHHsS KOpPMOBHX
KOMIIOHEHTIB 3/1iCHIOBAIIN B Oe3MepepBHOMY pexXuMi i Oyiu jpociipkei paninre [1- 3, 7, 8].

VY HaBYaIbHO-HAYKOBO-BUPOOHUUIN JabopaTopii MexaHizallii BUpOOHHYNX TPOLECIB
y TBapuHHHMLTBI Ha 06a3i BII HVYBIIl Vkpainm HAI' “Arponomiuna mocmiiHa cTaHIlis”
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HarnionansHoro yHiBepcuteTy 6iopecypciB 1 MpUpoAoKopucTyBaHHS Ykpainu, M. Kuis, Oyno
NPOBEIEHO TEOPETUKO-EKCIIEPUMEHTAIbHI JOCHIHKEHHS MPOIECY MPUTOTYBAaHHSI KOPMOBOI
CyMIIlll Ha MOJIOYHOTOBApHINA (pepMi Ta BUSABICHO 3HWIKEHHS CHEPreTHYHHMX IMOKAa3HUKIB, a
TaKOX IMiJABHUIICHHS OJHOPIAHOCTI KOpMOBOi cywmimni [3-5], omgHak nHTaHHS YHUKHEHHS
3aCTIMHUX 30H JOCIKECHI HE B TIOBHIHN Mipi.

IlocTanoBKka 3aBAaHHA. 3BaKalOUM Ha BUKJIAQJICHE BUIE, aKTyaJbHOIO 33/1a4€l0 €
BUSIBJICHHSI TOYKOBOTO JDKEpeia 30ypeHHsST KOPMOBOI CyMiIti Jyis 3a0e3nedeHHs] e)eKTUBHOTO
3MIITYBaHHS KOPMOBHMX KOMIIOHEHTIB Ta YHUKHEHHS 3acTiMHMX 30H B OyHKepi
KOPMOIIPUTOTYBAJILHOTO arperary.

Bukiag ocHoBHoro marepiany. Pyx kopmoBoi cywmimi B OyHKepi
KOPMOITPUTOTYBAJILHOTO arperaTty 3a0e3reuye NIHeKoBHWM pobOouwmii oprad. [Ipu cxomkeHH]
KOPMOBO1 cyMimn i3 cmipajdi [IHeKa B HAJATBUHTOBOMY IIPOCTOPI YTBOPIOETHCS XBHIISL.
3aJIe’)KHO BijI TEOMETPUYHHX MapaMeTpiB OyHKepa Ta IMIHEKOBOIO poOOYOro opraHy yTBOpEHa
XBWISL crpuse e(QeKTUBHOMY 3MIIIyBaHHIO KOPMOBHX KOMIIOHEHTIB Ta YTBOPEHHIO
OJTHOP1HOT cyMmirIi.

Benemo mmmiaapuyni koopauHatH (I, ¢, Z) 3 BicClO Z B3[0BX BEKTOpa Q, (puc. 1.),
zie Q) — KyToBa WIBHAKICTH 00EPTaHHS KOPMOBOT Cymilmi, ¢

CBO€pIIHUI THUIT BHYTPILIHIX XBUJIb MOXE PO3MOBCIO/IKYBAaTUCh Y KOPMOBIN CyMillli,
ska piBHOMiIpHO oOepraerbes. (IIpu 1boMy BBakaTMMEMO KOPMOBY CyMilll Takoo, IIO HE
CTHUCKAETHCS, TOOTO ii HIUTBHICT P HE3MIHHA y 4aci i mpocTopi). [ToX0KEeHHS IUX XBUIIb
OB’ s13aHe 13 BAHUKAIOUUMHU 1pu obepranHi cuamu Kopiomica [9-13].

Pucynok 1 — Pyx kopMOBOI cymilli a) B IUTIHAPHIHUX KOOPANHATAX;
6) B OyHKEpPIKOPMOIPHTOTYBAILHOTO arperary
Hoicepeno: pospobrero agmopom

Po3rnsiHeMO KOpPMOBY CyMIIll Y CUCTEMI KOOPJHMHAT, sIKa OOEPTAETHCS Pa3oM i3 HEIO.
Sk BiOMO, MpU TaKOMY OIKCI Y MEXaHIYHI PIBHSHHSA PyXY CJIiJ JOJAaTKOBO BBECTH CHIIA —
BiZieHTpoBy Ta Kopiomica.

N (V)

1
= —=qradp , 1
ot R qradp 1)

ne V — MBUAKICTh PyXy KOPMOBOI cymilri, m/c;

p — tuck, Ila;

p — HMIUIBHICTH KOPMOBOI CyMiIi, kr/m’;

= = 8 - a - a e

V —onepatop «Habma», V=—-1i+—-j+..—-k;
OX oy 0z

(i v ) ,k) — OPTH BIIOJOBX JIEKaPTOBOI CHCTEMH KOOPUHAT, abo omeparop I'aMiibToOHA.

OCKiBbKH, KOPMOBA CyMIiIll 3HAXOIUTHCS y TOJII TSKIHHS, TO PIBHSHHS Ma€ BUJ!
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%+(\7.§).\7:_%+§, (2)

ne § — MpPUCKOPEHHS BUILHOTO TaJIiHHS, m/c?.

-~ _P
BinnenTtposa cuia Moxke OyTH ToJlaHa Y BUTIISAI TPaIi€eHTa V[Q' r ] 4 )

ne Q — BEKTOpP KYTOBOI IIBUJKOCTI 0OepTaHHS KOPMOBOI CyMiIi,
I' — pamiyc OyHKkepa, M.
. . . b vp
BianoBiHO BIAUEHTPOBY CHWIIy MOXHA O00’€AHAaTH 3 CUWIOK | —— |, BBOJASYHU
p

epeKTHBHHIT THCK P -
pe=p-2la-rf. 3)

KopionicoBa cuna n0piBHIOE 2[\7~§]. Bona mposiisie ceGe numie npu pyci piiuHH

BIJIHOCHO CHCTEMH KOOPJAMHAT, 0 00epTaeTbes (V — MIBUIKICTH y 1iil cuctemi). [Ipudomy,
SK 1 BiAleHTpoBa cuia, cuina Kopionica 3amucaHa sk cuiia BiIHECEHA 0 OJMHHYHOI Macu
KOpMOBOi cyMilii. OTke, OCTaTOYHO PiBHSAHHS HaOyBa€e BUTIISAY:

%+(\7ﬁ)-\7+2[\7-ﬁ]=—%Vp*+g. 4)

PiBHSIHHS HETIEPEPBHOCTI ISt KOPMOBOI CYMIIlTi, IO HE CTUCKAETHCS, MA€ BUTIISL!
diw =0. (5)
Y mnojanelmioMy BBaKAEMO aMILITYAy XBHJII MajoOl, TOMY HEXTYEMO YJICHOM
(V-V)~\7 y (4) piBHsiHHI. BBaxatoun, mo P’ — 3MiHHA YaCTHHA TUCKY Y XBWII, i HEXTYIOUH

rpaBiTaliifHo0 cKki1aa0Bo0 ( § ), MAaTHMEMO:
ov = 1
—+2NV-Q=-=Vp'. 6
ot al=—2ve (6)

Orxe, BBAXAOUU, O V = {\/r V,.V, }-exp{i -(kz —cot)} , 3 (6), maemo:

ne K — XBHIIbOBHI BEKTOP,
t —yac, c;

.1
® — yacToTa (Kpyrosa) pO3MOBCIOKEHHSI XBHJIi, C .

—ir0V, -2.Q.V :_E.a_p;
 poor
-0V, -2-Q-V, =0; (7)
p
PiBHsiHHS HenlepepBHOCTI HAOyBa€ BULY:
1 0 .
—-—(r-v,)+ik-Vv, =0. 8
s (0 )+ikev, (8)
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Bupaxaemo V, it p' wepes V,, 3 (7) ta (8), a noTim mincraBnseMo yce y mepiie

piBHstHHS cucteMu (7), TOAI MaeMo:

d’°F 1 dF |4Q°k? 1
4| =—=———k*-=|-F=0, 9
dr®> r dr { o’ rz} ®)
ne F =F(r) — gyskuis, mo Bu3HaYae pagiaibHy 3aJeKHICTh IIBUIKOCTI V,
V, = F(r)-exp{i- (ot —kz)} . (10)

Jinst po3B’si3ky (9), sikuii mepeTBOproeThest y Hysb npu ' = 0 (yMOBa CKiHYEHHOCTI
PO3B’SI3KY 3aadi 11 Oyab-AKOTO I), MaEMO:

40°
F =const-I,| kr- ——1], (11)
®
. N 40°
ne |, - dynkuis beccens nepiioro mopsiiky Bij AiCHOTO apryMeHTy Kr - ——1.
®
IIpu 11bOMy, YMOBOIO JiHCHOCTI LILOTO APTYMEHTY € HEPIBHICTb!
40 40 2 2
——1>0=>—->1=40° > 0" = 0<2Q. (12)
® ®

Best kapTuHa pyxy y XBWII pO3MAfaeThcs Ha 001acTi, OOMEXEHI KOaKCiallbHUMU
LWIIHAPUYHUMU MOBEPXHIAMH 3 pajilycaMu [, Kl BU3HA4atOThCs PIBHOCTSIMHU:

/492
k-r, - " -1=x,, (13)

e X;,X,,.. — nocaigoBui Hymi ¢ysakuii |,(x). Ha mux moBepxusix V, =0, iHakiie
Ka)Xy4d, KOpMOBa CyMIiIll HIKOJIA HE TIepeTuHaEe X (puc. 2.)

PucyHok 2 — TpaexTopii pyxy XBHJIb KOPMOBOT CyMillli, 1[0 00ePTAIOTHCS
3 KPYTOBOIO YacTOTOIO {2 HABKOJIO Bici
Locepeno: pospobreno asmopom

Cnin 3a3Ha4uTH, MO I PO3MISIYBAHUX XBUJIb Y HEOOMEXKEHIH KOPMOBIH CyMillli
94acTOTa XBWIb () HE 3aJIGKUTh BiJl XBUIILOBOTO BEKTOpa K (TOOTO BiACYTHS TUCHIEPCisi TAKUX
XBHJIb). MOKJIMBI 3HaYCHHS YacTOTH (O BCE K TaKd OOMEKEHI yMOBOWO ® < 2C). IHaxiie,
piBHsiHHS (9) He Mae po3B’s3KiB, SIKi 32I0BOJILHSIOTh YMOBH CKIHUEHHOCTI.

Po3risitHeMO piBHSIHHS, SIKE€ OMKCY€E JOBiIbHE Maye 30ypeHHst THCKY (P) Y KOPMOBIi
CyMili, 10 06epTa€eThCs.

bynemo Buxoautu 3 piBHsHHs (6), sike MOXKHa po3mucaTH y KoMmmoHeHTax. lle mae
HACTYIIHY CHCTEMY PiBHSIHbB.
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aVX_Z.Q.Vyz_l.ap;

ot p OX

ov !

Yoy =L (14)
ot p OX

v, 1

ot p oz

[IpomudepeniirtoeMo 111 Tpu PIBHSIHHS BIAMOBIAHO TO X, Y, Z ¥ ckiIagemMo ix 3
ypaxyBanHsM piBHsHHA JiVV =0 (piBHSHHS HENEepepBHOCTI JJIsi KOPMOBOI CyMillli, IO HE

CTHCKAETHC).
Marumemo:

ov, oV
Ap' =2Q. | —L x| 15
P (8x axj (15)

1
p

o o0* 07 = =
ne A= + + =(V-V) — oneparop Jlamnaca.
(aXZ 8y 2 az 2 ( ) p p
JudepenuiroBanust piBasaHs (15) 3a uwacomt, i3 BpaxyBauHsMm piBHsHb (14), nmae
MOXKJIMBICTh OTPUMATH BHPA3:

1 0 , , OV,
;‘a(AD)Z“Q e (16)
HacTynHe Au(epeHLiIoBaHHs 3a YacoMt IPUBOIUTH 10 KIHLIEBOTO PIBHSIHHS:
i(Ap’)+ 40° -az—pzo. (17)
ot? oz’
JInst mepioIUuHUX 30ypeHb 3 4aCTOTOK ® PiBHSAHHS (17) 3BOJUTHCS 1O HACTYITHOTO:
62'2@.622'{1—@}@:0 (18)
OX dy ®° ) dz

Jlisi XBWIb BHIY: V:A-exp{i[(lz-F)—cotJ},izz—l , 3 (18) moxHa oTpumaru
JUCTIEPCiliHE CITIBBITHOIICHHSI:

co=2Q-%:ZQ-cose, (29)
3 : - -
ne 8= (K : H} — KyT MDK XBWJIBOBHM BekTopoM K Ta Bektopom Q. Ilpu 1pomy,
2 A
®<2Q i xKoedimieHT mpH 688 y piBasHHI (18) Bix’emuwmii. 30ypeHHs BiJi TOYKOBOTO
z

JDKepelia pO3MOBCIOKYIOThCS B3/IOBXK TBIPHMX KOHYCA 3 BICCIO B3IOBXK () if KYyTOM PO3XHITY

20, ne sin® z% (puc. 3).
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Pucynox3 - TpaekTopii pyXy XBHIIb BiJ] TOUKOBOTO JiKepena 30ypeHHs p’

Lowcepeno: pospobreno asmopom

BucHoBku. Ha 0CHOBI IpoBe/IeHHS 1OCIIIPKEHb BJIAIOCS] BCTAHOBUTH HACTYIIHE!
1. 3a ymoBHu, mo < 2Q Ha Bici OZ BIIMB TOYKOBOTO JpKepena 30ypeHHs (THCKY

P’) MPOCTATAETHCS Y IBOMY BHIIAJIKY MO BCHOMY 00’ €My KOPMOBOI CyMillli, TIPHYOMY BILTHB

craJlae MpH BiJIaJICHHI Bif JUKepera 30ypeHHs 3a CTENIeHEBUM 3aKOHOM.

2. Jlna 3abe3nedyeHHs €(QEKTUBHOTO 3MINITyBaHHS KOPMOBHUX KOMIIOHEHTIB Ta

YHUKHEHHSI 3aCTIMHUX 30H,KyT 20 MIOBUHEH 3HAXOIUTUCH B Mexax 12-19°.
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Analysis of the Feed Mix in the Hopper of the Feed Preparation Unit

The purpose of the article is to detect the position of the OZ axis of a point source of permeation of the
feed mixture, which affects the effectiveness of the mixing of feed components and ensures the avoidance of
stagnant zones in the hopper of the feed preparation unit.

The movement of the feed mixture in the hopper of the feed preparation unit provides a screw working
organ in cylindrical coordinates (r, ¢, z) with an axis z along the vector Q of the angular velocity of the feed
mixture. When the fodder mixture comes from a spiral of a screw in a super-spiral space, a wave forms.

Depending on the geometric parameters of the bunker and the screw working organ, the wave formed
promotes the effective mixing of feed components and the formation of a homogeneous mixture.

The article describes the results of research on the movement of the feed mixture in the hopper of the
feed preparation unit. The theoretical analysis has made it possible to establish that, provided o <2Q on the axis
of OZ, the influence of the point source of perturbation of pressure p* extends in this case throughout the volume
of the feed mixture, and the effect decreases in the distance from the source of perturbation by the power law.

The studies allowed to obtain angular dependences between the wave vector k and the vector &, which
makes it possible to ensure consistent mixing of feed components inside the bunker

A peculiar type of internal waves propagates in a feed mixture that is evenly rotated. (In this case we
consider the feed mixture to be non-compressible, ie, its density p is constant in time and space). The origin of
these waves is due to the emergence of Coriolis forces and constant feeding of the feed mixture with a screw.

On the basis of the research it was succeeded to establish the following.

Assuming that @ <2Q on the OZ axis, the influence of the point source of perturbation (pressure p’)
extends in this case throughout the volume of the feed mixture, with the effect decreasing in the distance from
the source of perturbation by the power law.

To ensure effective mixing of feed components and avoidance of stagnant zones, the angle 26 should be
within the range of 12-19°.
feed preparation unit, mixing rotor, feed mixture, wave vector, efficient mixing
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