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ITonepeaHi JOCTIIKEHHS TACUBHOTO CTPYHHOTO pellieTa

VY craTTi BUKJIaIeHI pe3yibTaTH JOCHTIHKEHb poOOTH MO OPUTiHANBHOTO CTPYHHOTrO pemrera. Ha
OCHOBI aHalli3y HAYKOBUX MpaIls C(HOPMYIHOBAHO TiMOTE3y MIOAO MiABUIICHHS ¢EKTHBHOCTI cemaparlii 3epHa i
3HIDKCHHSI CHEPreTUYHHX BHUTpPAT LUIIXOM BUKOPUCTaHHS CTPYHHHX IIAaCHMBHHX peINiT 3 MHYpiB Dyneema.
ITonepenHi mociimKeHHS MO MiACIBHOTO pemera Oy MpoBeAeHI MIISTXOM peajisamii miaHy HOBHOTO
(hakTOpPHOTO EKCHEepHUMEHTy. BcTaHOBIEHO mpame3JaTHICTh 1 BHSIBICHI OCHOBHI ITIOKa3HHKH pPOOOTH
OpUTIHAJILHOTO pelieTa. BusiBieHi HeJONMIKM KOHCTPYKUIi i chopMyliboBaHI 3aBIaHHS AJs MOJMAJbIIUX
JIOCIIIKEHb.
3epHO, 36PHOBA CYMilll, 3¢PHOOYHMCHA MALIMHA, CTPYHHE MACHBHE PeIleTo, KUBUIi Mepepi3, eeKTUBHICTH
cenapauii, TMTOMa NPOJYKTHBHICTB, KyT HAXHJIY

IMoctanoBka mnpo6Jjemu. IligBUIIEHHS TNPOIYKTHBHOCTI Ta SKOCTI PELIITHOTO
OYMILEHHS 36pHOBOTO BOPOXY J03BOJIsIE 3aMOOIrTH MOro NncyBaHHIO MiA 4ac 30epiraHHs Ta
OTPUMATH SIKICHUH TPOAYKT, IO MICTUTh MIHIMQJIbHY KUIBKICTh CTOPOHHIX JOMIIIOK, 3
MaKCUMaJbHOIO e(eKTUBHICTIO. EQeKkTuBHICTE poOOTH 3epHOOUYMCHUX MAIIWH OIHIOIOTh
OaraTbMa MOKa3HUKAMHM, CEpeJ SIKUX BUAUIAIOTH MOKA3HUKU TEXHOJOTIYHOI €(pEeKTUBHOCTI —
NPOAYKTHBHICTh MAIIMHH, TOBHOTY PO3JIICHHS 1 YITKICTh cemapaiii, eKcIUTyaTaliiHi —
Ha/iHHICTh, O0€3BIAMOBHICTh Tomo. CaMe Ha TMiJBUIICHHS 3a3HAYCHHUX XapaKTEPHCTHUK
CHpPSIMOBAaHI OCHOBHI 3yCW/UISI HayKoBLIB. OJHaK, cepe]] BaXJIMBUX MOKa3HHUKIB poOOTH
3epHOBUX CEMapaTopiB Il € CHEPreTHYHHIA, SKUH MOXE CYTTEBO BIUIMBATH Ha COOIBapTICTH
00poOKkK mpomyKuii i, 0COOJIMBO, B YMOBax E€HEPreTMYHOI KPH3U € JOCTAaTHHO BaroMum
MOTHBATOPOM TpH BHOOPI TEXHIKH i1 KIHIIEBUM CIIOKHBAYEM.

Enepreruka 3epHOOYMCHHUX MAIllMH CKJIAJA€ThCs 3 KUIBKOX YNHHHKIB: €HEPrOBUTPATH
Ha BUKOHAaHHS OCHOBHHMX oOrlepanid — poOoTy acmiparii, pemiTHOi YacTWHU TOHIO |1
JOJJATKOBUX ~OMNepaliii — 3aBaHTaXEHHS 3€epHa, HOro TPaHCHOPTYBaHHS B MeXax
3epHOOYMCHOI MAIIMHU 1 BUBAHTAXXCHHS PO3IIIEHMX KOMIIOHEHT. MiHiMi3alist eHeproBUTpaT
JOJIATKOBUX OMNEpalliil € I[JIKOM 3pO3yMiIOI0 1 AOCTaTHHO OOIPYHTOBAHO pealli3yeThCs B
OUTBIIOCTI Cy4acCHUX MAaIIMH. 3HIDKEHHIO EHEPrOBUTPAT HAa MPOBEACHHS OCHOBHUX ONepallii,
30KpeMa, PELIITHOTO OUYUIICHHS 3€pHa MPU 3a0€3MeUeHH] BUCOKUX MMOKa3HUKIB TEXHOJIOTTYHOT
e(eKTUBHOCTI, Ha HAITy YMKY, CJIiJ] IPUILIATH yBary, OCKUIbKHU 1€ € aKTyaJbHIM ITUTaHHIM
CHOTOJICHHS 1 HAlOIMKUOT0 Maii0yTHHOTO.

AHaJi3 ocTaHHix Aociaimkensb i myOJaikamiid. Bigomo, mo HaWBUIIUX TMOKA3HUKIB
e(eKTUBHOCTI PO3UICHHS 3€PHOBHX MaTepialiB JOCITalOTh PEIIiTHI CemapaTopu I SITOTO
nokoJiiHHA [1]. BoHM ocHaleH! akTUBHUMHM a00 MacUBHUMH pEIIETaMU 3 aKTUBATOPAMH,
PO3JLIEHHS 3¢pPHOBOTO MaTepialy Ha SKUX 3IiHCHIOETHCS B MO il CyTTEBUX 1HEPUIMHUX CHIT
IPY TIOKAa3HUKaX KiIHEMaTHYHOTO pexumy K>>1, npuaomy, B IeSKUX KOHCTPYKIIiSIX 3HAYCHHS
nokazHuka K>300 [2, 3]. PemitHi cemapatopu 1-4 mMOKONiIHb MarOTh HIKYl MMOKa3HUKHU
eeKTUBHOCTI po3zineHHs [4-13] ane MaroTh Mpu bOMY HUXK4YY eHepreTuky [14]. Halimenmri
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MOKAa3HUKH TMHUTOMHUX EHEPrOBHTPAT POOOTH MAalOTh CElapaTopyd MEepHIOro TOKONIHHS —
BCTAHOBJICHI TiJ BEIUKUM KyTOM IO TOPH30HTY Hepyxomi pemiera. llompu HH3BKY
€HEePTreTUKY BOHU MalOTh, YaCTO, HEIOCTATHIO €()EKTUBHICTh PO3MIJICHHS 3€PHOBUX CyMIIIIEH,
OCKUTBKH XapaKTePU3YIOThCS PSAIOM HEIOJIKIB — CIa0KOK aKTUBHICTIO MIAPiB HA PEIIeTi,
BIJICYTHICTIO TIPUCTPOIB Il OYHUIICHHS pOOOYMX OTBOPIB BijJ 3a0MBaHb, a TaKOXX Major
TUTOMICIO JKUBOTO Tiepepisy [15-16].

301IBIICHHSI TUIOIII KMBOTO TIEPEPI3y MOCATAETHCS BUKOPUCTAHHSIM MPYTKOBUX (pHC.
1) pewrit [17], siKi SABISIOTH COO0I0 3BapHY a00 pPo3’€MHY KOHCTPYKIIIO, YTBOPEHY CTaJICBHM
JIPOTOM MaJioro nmiametpy (2...4 mm). [Ipu nboMy MOB3A0BXKHI €1eMEHTH (APIiT) Mae KPyTIUi
npodine Tepepidy, IO CHOpHUsSE€ Opi€HTallli 3epHOBOTO Marepiaxy B3JO0BXK OTBOPIB,
MPUCKOPIOIOYM TIPOIIEC cemaparii, BIACYTHI TOCTpl Kpallku OTBOpiB, IO 3amo0irae
MOIIKO)KEHHIO HACIHHS, a TIONEePEeYHi MEePEeTUHKU OTBOPIB PO3MIIIEHI HUXKYE MOB3IOBXKHIX,
10 HE YHHUTH CYTTEBOTO OTIOPY MEPEMIIICHHIO YaCTOK B3/I0BXK pelieTa.

A

Pucynoxk 1 — IIpyTKoBi pelieTa 3epHOBUX CerapaTopiB

Ilicepeno: [17]

301IbIICHHS JKUBOTO TEpEepi3y PElnT MOXKJIMBE MUISIXOM IMOJAJIBIIOTO 3MEHIICHHS
JlaMeTpiB TIOB3JIOBKHIX €JIEMEHTIB 1 3MEHIIEHHs KIJIbKOCTI a00 BHUIAJICHHS 3 KOHCTPYKIi
MOTIEPEYHNUX, OJHAK 1€ BHUKIWKAE CKIATHONI TEXHIYHOTO, TEXHOJOTIYHOTO Ta
eKCIUTyaTaIlliHOTO XapakTepy. 30KpeMa, BTPA4YaeThCs JYKOPCTKICTh KOHCTPYKINI 1 pemero
MOke eopMyBaTHCS MiJT JI€EI0 HECYTTEBUX POOOUNX HABAHTAKCHb.

Bupimenns nanoi npo0iaeMu BIaaocs 3A1HCHUTH IIUISIXOM CTBOPEHHS CTPYHHHUX PEIIIT
(puc. 2), ocHalIIEHWX IONEPEYHUMHU TepeTuHKamMu ado 0Oe3 wux [11, 18]. MHiamerpm
HATATHYTHX CTAJICBUX TOB3JOBXKHIX MEPETHHOK (CTPYH) CTAHOBJATH OMW3BKO 1 MM, IO
CYTTEBO 30UIBIIYE KUBUI Mepepi3 pemrit, 0co0IMBO, MiJICIBHUX.
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Pucynok 2 — CTpyHHI peliera 3epHOBHX CEIapaTopiB

Iicepeno: [11, 18]
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B po6ori [19] HaBeneHi MipKyBaHHS IIOAO iHTeHCU(IKAIl PEIIITHOTO CenapyBaHHs
3epHOBUX CyMIIIEH MUITXOM 3aCTOCYBAaHHSI CTPYHHHUX PEUIIT, IO MalOTh TUTBKH MOB3/I0BXKHI
nepeTHHKH (CTpyHH). OTprUMaHi 3aj1eKHOCTI (pUcC. 3) TOBOPATH PO HEOOXIHICTh 301UIbIICHHS
TUTOIII JKUBOTO TEpepi3y peliera NUITXOM 3MEHIIEHHs JiaMeTpiB MOB3AOBXKHIX MEPETHHOK,
30KpeMa, 32 PaxyHOK BHUKOPHCTaHHS IIHYpiB 3 HaJBHUCOKOMOJCKYJISPHHX IIOJIICTHICHIB
Spectra/Dyneema, sKi XapakTepH3YIOThCSI BHCOKOIO 3HOCOCTIMKICTIO 1 MIIHICTIO TIpH
«a0COIOTHIN» HEPO3TSHKHOCTI.

51’1.-'_'95"; M — k{
2 -
N — _T i

40 \\\E == 109 1-b-20m

\ ~ 2=l =225 me

Al 7 F-th=40m

0 : 4L -y =50 MM
/ /)
0 | —47
427

0 I/I L] ]
0 a5 7 15 bn 111

7 ~ - ﬁ-?-.rgr: =f /&.ﬁ/ \ -k =f /ﬁ/

Pucynok 3 — 3anexHoCTi cymMapHOT ITMPHHY MTOB3/I0BXKHIX MEPETHHOK 1 KoedilieHTa
JKMBOTO Tiepepi3y pemit muprHoo 100 MM B giaMeTpiB HOB3JOBXHIX EPETHHOK
JUIsl poOOYMX IOBEPXOHB 3 PI3HUMHU PO3MIpaMH OTBOPIB by
Loicepeno: pospobaeno agmopamu

[Ipu 11pOMY eKCHEepHMEHTAIBHOI MEPEBIPKH BHCIIOBJIEHA TiMOTe3a HE MPOXOIWia i
pearbHUX JaHUX MI0A0 €PEeKTUBHOCTI POOOTH 3aIPOIIOHOBAHOT'O CTPYHHOTO PEIIeTa HEMAE.

IlocTanoBka 3aBHaHHsl. AKTyaJdbHUM 3aBJaHHSIM JaHOTO JOCHIDKEHHS € OIliHKa
MPAaIe3IaTHOCTI 1 BUSBJICHHS OCHOBHUX TMOKA3HUKIB TEXHOJOTIYHOI €(PEeKTHBHOCTI poOOTH
HEPYXOMOTO pelieTa, OCHAIIEHOT0 CHHTETUYHUMU CTPYHAMH HaJIMaJIOTr0 A1aMeTpy.

Bukiaag  ocHoBHoro marepiaay. Ha  kadenpi  ciIbCBKOrocrnonapchbKoro
MamuHOOyIyBaHHsT [leHTpalbHOYKpaiHCHKOTO HAIlIOHAJIBHOTO TEXHIYHOTO YHIBEPCUTETY
Oys0 po3poOJIeHO MOJETh OPUTIHAIBHOTO CTPYHHOIO pelieTa i BUTOTOBJICHO JIAOOPaTOpHY
YCTaHOBKY (puc. 4) 711 IPOBEICHHS €KCIIEPUMEHTATBHUX JTOCITIIPKCHbD.

Mogens ctpyHHOrO pemiera (puc. 5) mae nopxuny — 100 MM, mmpuny — 50 mm,
niametrp ctpyH — 0,13 MM, martepian CTpyH — IUleTeHUM ImHYp Dyneema 31 CTaTUYHUM
pPO3pUBHUM 3ycWiuisiM 8,6 Kr, po3mip oTBOpiB pemera — 2,0 MM, 3€pHOBHI MaTepian —
MiCIAKOMOAHOBUM BOPOX 03MMOI MIIEHUIT ypokato 2022 poKy IpHPOAHBOI 3aCMIYEHOCTI.

Hagmanmii niameTp cTpyH 30UIbIy€ >KMBHUN Iepepi3 peINTHOro MOJOTHA, IO B
HAIIOMY BHITQJIKy, TIpH poOodUiil mmpuHI OTBOPIB 2 MM 1 miameTpi ctpyH 0,13 MM CTaHOBUTH
6mu3pko 97% Bix 3aranbHoi mupuHU. [Ipu BOMY PO3pPHBHE 3yCHILIS KOXHOI CTPYHHU CATA€
nmoHaj 8 KT 1 J03BOJISIE CTBOPUTH MOTPIOHUIN HATHT.
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[Tepmum etarmoM A0CTiHKeHBb 0yJIO MPOBEJCHHS OLIIHKU MPaIe3aaTHOCTI 1 BUSBICHHS
OCHOBHUX TIIOKa3HHKIB TEXHOJOTIYHOI e(EeKTUBHOCTI pOOOTH HEPYXOMOTO peIlera,
OCHAIIIEHOT0 CUHTETUYHUMU CTPYHAMH HaJMAJIOr0 J1aMeTpy.

Hocnigu Oya0 BHPIIIEHO NPOBOIUTH Y (GopMi (PaKTOPHOTO EKCIIEPHUMEHTY, 3TiTHO
meroauku [20].

[Tonepenubo oOpaHi Air0Ui (aKTOpH: MUTOMA I0J1a4a 3€pHA MILEHUIIl X|, KyT peleTa
x>. KpurepieM oriinku 0yyio mpuiHATO Macy MiJICIBY.

[Tutomy nonauy BapitoBanu B Mexax 80...160 KI/7IM O, KyT peleTa 3MiHIOBaJIH B
Mmexax 17...252°.

5 b

1 — OyHkep; 2 — 103aTop; 3 — HAIPSIMHUK; 4 — JIOCITIIHE CTPYHHE PEIIETO; 5 — NPUHMAIIbHUK MiZICIBY;
6 — NpUIIMaIbHUK OYUILIEHOTO 3€pHA; 7 — PEryJIsITOp KyTa HaXWTy pelieTa

Pucynok 4 — Cxema ekcriepUMeHTaIbHOI yCTaHOBKH

Iicepeno: pospobneno asmopamu

Pucynok 5 — @parmMeHT MoIeNi peleTa 3i CTpyHaMu 3 IWISTeHOTo MHypa Dyneema
Iicepeno: pospobneno asmopamu
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B pesynbrati peamizauii miany IIOE 2 Hamu 6y/10 OTpUMAHO piBHSHHS perpecii, ske
JI03BOJIMJIO BUSIBUTH Mipy BIUIMBOBOCTI 0OpaHuX (haKTOpiB HA MpoIiec cenapariii

Y=40-3,8-x,-12,7-x,+3,2-x, - x,.

[epeBipka OTpHMMaHOI CTATUCTUYHOI MAaTEMAaTHYHOI MOJEINI IMPOIECy 3a KPHUTEPiEM
dinrepa 103BOHIIA BCTAHOBUTH aJCKBATHICTH 11 JIIHIMHOT YaCTUHHU.

IlepeBipka KoedilieHTIB piBHSAHHS perpecii 3a KpurepieM CTbIOJIEHTa 103BOJIMIIA
BUSIBUTH CYTT€BY BIUIMBOBICTh KyTa Haxwiy X, CTPYHHOTO peIIeTa, NpU IbOMY ITHTOMA
noJjiaya € HEBIUTMBOBOIO Yy MPUHHSATOMY Jiama3oHi IHTEpPBaliB BapitOBaHHS.

[oBepxHs Biaryky (puc. 6), modymoBaHa 3a OTpUMaHUM PIBHSIHHSM pPerpecii J03BOIIsIE
Bi3yaJbHO OILIIHUTH BIUIMB MUTOMOI MOJAYl X| 1 KyTa HaXWJIy peuieTa X, Ha Macy BUILICHOTO
HiCIBY.

L8 8
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Pucynox 5 — IToBepxHsi BiAryKy BHIIEHOT MacH MiJACIBY Y BiJ mUTOMOT mojaui x;
i KyTa HAXWIy CHHTETUYHOTO CTPYHHOTO PEIIETa X)
Hoicepeno: pospobnero asmopamu

Opeprkani miJ Yac TPOBENEHHS MAOCHIAIB pe3yJIbTaTH JIO3BOJSIOTH MiATBEPAUTH
Iparne3aTHICTh pOOOTH CemapaTopa, OCHAIICHOTO HEPYXOMHUM pEIIETOM 3 CHHTETHYHHMH
CTpyHaMu Hajamanoro pgiamerpy. OTpuMaHi 3aKOHOMIPHOCTI CBiI4aTh TPO  JACILIO
HEKJIACMYHUH 3araJIbHUIN XapaKTep MPOTIKaHHS MPOIIECy, 10 MOTpedye mociipkeHHs. B xomai
JIOCHIJIIB BUSIBJIGHO HETAaTMBHI MOMEHTH: HArpoOMa/DKeHHs 3€pHa Ha pelieTi 1 HeCTIHKICTh
cemaparlii mpu MIHIMAJIBHOMY KyTi HaxmwiIy pemiera i MiHIMaJIbHIN Mojadi Mpu HassBHOCTI y
3epHOBIH Maci KpYMHHX CTOpPOHHIX JoMimiok. Kpim Toro, mami po3Mipu Mojeni He
JIO3BOJISIIOTH B MIOBHIHM Mipl pO3KPHUTH MOTEHIIIHI MOYKJIMBOCTI 3alPOTIOHOBAHOI KOHCTPYKIIii.

BucnoBku. Ilomepenni AOCHiUKEHHS MOJETl MAaCHBHOTO pEIIETa, OCHAIIECHOTO
CHHTETUYHUMH CTPYHAMH JO3BOJIMTHU 3a3HAYUTH HACTYIIHE.
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dakTop, M0 B XOAl MOMEPEIHIX ITOCTIIIB BUSBUBCS BINTMBOBUM — KYT HAXWIy TpH
MiHIMaJIbHOMY 3HAauY€HHI HE B TIOBHIM Mipi 3a0e3leuye TapaHTOBaHy Npale3aTHICTb,
OCKUITBKH TIiJ] 9ac AOCIIIB MEePIOJUIHO CIIOCTEPIraiocs 3a0MBaHHs 1 HArPOMaHKCHHS BOPOXY
Ha cemapyrouiii moBepxHi. 30UIBIICHHS MacH BHUAUICHOTO TMiJACIBY JOCATa€ThCS NpPHU
3MEHIIICHH]I KyTa MacUBHOTO pemiera 17° 1 30U1bmeHHI muTomMoi moaadi a0 160 KF/,Z[MZTO,Z[.
3MEHIICHHS MOAayi MOTIpIIy€e MpPOIeC MPOCIIOBaHHSA, 0COOIMBO, NMPH MAJIOMY KyTi HaXWIy
pemiera, OIHAK, 3TIMHO TepeBipku 3a kKputepiem CThlojieHTa, HE CyTTeBo. OTpuMaHa
HEKJIaCUYHA 3aJIe)KHICTh MOXKE CBITYMTH TMpPO  HEAOCKOHAJICTh MaKeTy, BIUIMB
HernepeadaueHux GakTopiB TOMIO 1 MOTpeOy€e MPOBEACHHS MOAAIBIINX JOCTIKCHb.
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Preliminary Studies of Passive String Sieve

The article presents the results of research into the operation of the model of the original string sieve.
The sieve is equipped with synthetic strings made of ultra-small diameter Dyneema braided cord. The purpose of
this study is to evaluate the performance and identify the main indicators of the technological efficiency of the
proposed fixed sieve installed at an angle to the horizon.

Preliminary studies of the sowing sieve model were carried out by implementing the plan of a full
factorial experiment. The experiments were carried out on a model of a seed sieve with holes of 2 mm. In the
course of experiments, a post-harvest heap of winter wheat with natural clogging was used. The criterion for
evaluating the efficiency of separation is the mass of seeding, and the specific feed and the angle of inclination
of the sieve are the operating factors. The operational efficiency was established and the main performance
indicators of the model were identified. The statistical mathematical model of the process allows us to assert the
linear dependence of the criterion on the operating factors and to obtain a quantitative assessment of their
influence on the process of cleaning the grain mixture. The surface of the response of the mass of the selected
seeding from the specific loading of a unit of the sieve area and the angle of its inclination is constructed. An
analysis of the regression equation and the response surface was carried out, during which design flaws were
identified and tasks for further research were formulated.

The factor that was found to be influential in the course of the previous experiments — the angle of
inclination at the minimum value does not fully ensure guaranteed performance, since during the experiments
clogging and accumulation of piles on the separating surface were periodically observed. An increase in the mass
of the selected seeding is achieved by reducing the angle of the passive sieve to 17° and increasing the specific
supply to 160 kg/dm® =h. A decrease in feed worsens the sieving process, especially at a small angle of
inclination of the sieve, however, according to the Student's test, it is not significant. The resulting non-classical
dependence may indicate the imperfection of the layout, the influence of unforeseen factors, etc., and requires
further research.
grain, grain mixture, grain cleaning machine, string passive sieve, live section, separation efficiency,
specific productivity, angle of inclination
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