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CTAH I IEPCIEKTUBU PO3BUTKY TA MOJAEPHI3AILIIl ITHEKOBUX
HABAHTAKYBAYIB J1JI51 3ABAHTAXKEHHS CUITYUYUX MATEPIAJIIB

LLIHeKoBI HaBaHTaxXyBayi — BaX/mBe 06/IaAHAHHS B DI3HUX ras1y35X MPOMUC/IOBOCTI, TaKuX SIK arpOIpOMUCTIOBIN KOMIT/IEKC,
OyAIBHNLTBO | XIMIYHA IHAYCTPISA. BOHU BUKOPUCTOBYIOTECS A/1 TPAHCIIOPTYBAHHS CUITYYUX MATEPIE/TIB, TaKUX SK 3€PHO, LIEMEHT, IMiCOK
[ rparysim, 3aBASK1 CBOIV MPOCTIV KOHCTPYKLUI], HaAMHOCTI Ta egpekTuBHOCTI. OCHOBHAE MPO6/IEMA MPH iX BUKOPUCTAHHI — OBMEXEHHS
B po6OTI 3 MAaTeEpiasiamu 3 BUCOKOK BOJIOIICTIO @60 CTUCHYTUMU MATEpIanamu. BUpoBHUKN MOCTIMHO BAOCKOHAJIIOIOTE KOHCTDYKLUII
LIHEKIB | MaTepian A1 MIABULYEHHS ePEKTUBHOCTI Ta 36I/IbLUIEHHS TEPMIHY CyKOU. LLIHEKOBI TPaHCIIOPTEDH MAKOTb KOMIIGKTHUN
AN3aKH | J03BONIAIOTE 34IMCHIOBATH GE3MEPEPBHE | BE3MEYHE TPaHCIIOPTYBAHHS CUITyYMX MATEDIa/IB. BOHU BUKOPUCTOBYIOTBCS HE
JmLIe 7151 06POGKY CUTTyYuX MATEDIa/IB, asle M B riPHUYI | GYAIBEbHIV TEXHIL.

B poboTi rpoBEAEHO AOTTMKEHHS TPaHCIoOPTyBaHHSA I1iCKy 3a AOMOMOIor WHEKOBOro TPaHCIopTepa, A€ BUBYa/IMCS
napameTpy, TaKi K LWBKAKICTb OBEPTAHHS Ta pagfia/ibHmi 3a30p. Pe3y/ibTatv eKCriEpUMEHTY [O3BOSISIOTE BUHAYUTH ONTUMAESIbHI
YMOBU L7151 336E31EHEHHS BUCOKOI IPOAYKTUBHOCTI Py TPAHCIIOPTYBAHHI ICKY, BUBHYAIO4YM BIVINB DI3HUX NMapaMeTpiB Ha eQEKTUBHICTL
npowecy.

3rigHO 3 pe3ysibTatamu EKCrIEPUMEHTIB, pafia/ibHmi 3330p € BaXJ/mMBUM [18PAMETPOM /151 330E3M1eYeHHs BUCOKOF
MIPOAYKTUBHOCTI LLIHEKOBOrO TPAHCITIOPTYBAHHS MiCKY. Havikpalyi peysibTatv JOCara/mcs npu 3a30pi, wo B 1,5-2 pasu nepesuuyye
PO3MIpD YacTKv MATEDIa/Ty, a/le HE MEHLUE 3 MifIIMETDIB. Lie JO3BOISE YHUKHYTY 3aCTPSraHHs Matepiasy 1a 3abe3rneqyntv 6e3repebiviHy
Po6OTYy LWHEKOBOro TpaHcriopty. OTKe, OnTuM3auid LbOro napamMeTpa € KpUTUYHO BaX/MBOK U189 MIABULYEHHS €QPEKTUBHOCTI
TPAHCIIOPTYBAHHS ITICKY Ta [HLLMX CUITYYUX MATEPIA/IIB.

KI1t040BI C/10Ba: IIHEKOBMY HABAHTAXYBAY, paslasibHmi 3a30p, KOHBEED, TPAHCIIOPTED, aHAiTUYHMY aHa 3.

POLYVANYTI Ihor, ZOLOTYI Roman, MYKYTIV Yurii

Ternopil Ivan Puluj National Technical University

STATUS AND PROSPECTS OF DEVELOPMENT AND MODERNIZATION OF
SCREW LOADERS FOR LOADING BULK MATERIALS

Screw conveyors are important equipment in various industries such as agro-industrial complex, construction and chemical
industry. They are used to transport bulk materials such as grain, cement, sand and granules, due to their simple design, reliability
and efficiency. The main problem when using them is the limitation in working with materials with high humidity or compressed
materials. Manufacturers are constantly improving screw designs and materials to increase efficiency and increase service life. Screw
conveyors have a compact design and allow for continuous and safe transportation of bulk materials. They are used not only for
processing bulk materials, but also in mining and construction equijpment.

The paper conducted a study of sand transportation using a screw conveyor, where parameters such as rotation speed and
radial clearance were studied. The experimental results allow us to determine the optimal conditions for ensuring high productivity in
sand transportation, studying the influence of various parameters on the efficiency of the process.

According to the experimental results, the radial clearance is an important parameter for ensuring high productivity of screw
conveying of sand. The best results were achieved with a clearance that is 1.5-2 times the particle size of the material, but not less
than 3 millimeters. This allows to avoid jamming of the material and ensure uninterrupted operation of the screw transport. Therefore,
the optimization of this parameter is critically important for increasing the efficiency of transporting sand and other bulk materials.

Keywords: screw loader, radial clearance, conveyor, conveyor, analytical analysis.
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MNOCTAHOBKA MTPOBJIEMU Y 3AT'AJIBHOMY BUTJISIAIL
TA 1i 3B°SI30K I3 BAXKJIMBUMH HAYKOBUMHY YU TIPAKTUYHUMMU 3ABJAHHSIMHA
[[THekoBI HaBaHTa)XKyBadi IMHPOKO 3aCTOCOBYIOTHCS B arpoNpPOMHKCIOBOCTI, XapyoBid Ta XiMiuHik
MTPOMUCIIOBOCTI JUISI TPAHCTIOPTYBAHHSI CUITyduX MaTepiaiiB. Bucoka edeKTUBHICTh TaKMX MPUCTPOIB 3AICKUTH BiJl
MPABIWIIBHOTO BHOOPY KOHCTPYKTHUBHHUX IMMapaMeTpiB, MO MOTpeOye rIMOOKOT0 aHAITUIHOTO aHami3y. TpaaumiiHi

International Scientific-technical journal
«Measuring and computing devices in technological processes» 2026, Issue 1

287


https://doi.org/10.31891/2219-9365-2026-85-36
https://orcid.org/0009-0009-0795-4820
mailto:polyvanyigor@gmail.com
https://orcid.org/0000-0002-9435-2642
mailto:v.v.shevchenko@kpi.ua
https://orcid.org/0009-0002-8412-9014
mailto:yuramykyttiv@gmail.com
https://creativecommons.org/licenses/by/4.0/

Mixenapoonuit HayKoeo-mexniuHuil JHeypHan
«BumiproganbHa ma o64yucioganibHa mexHika 8 mexHoJ102i4HUX npoyecax»
ISSN 2219-9365

METOJIM YacTO IPYHTYIOThCS Ha eMIIPHYHUX 3aJICKHOCTSX, 110 HE JO3BOJIIE 3a0€3MIEYNTH TOYHICTh IPOCSKTYBAHHS B
YMOBax 3MiHHHMX HaBaHTaxeHb. Jlocmimkenns [1-3] cBimyate mpo e(eKTHBHICTh BUKOPUCTAHHS aHAIITHYHHX Ta
YHUCENIBHUX METONIB (30KpeMa MeETOAY KIHIEBHX EJIEMEHTIB) Ui MOJENIOBAHHS IIPOLECIB y IIHEKOBUX
HaBaHTa)XyBadax. [IpoTe OLIBLIICTH i3 HUX HE BPaXOBYE BILUTUBY 3MiHHOTO KoedillieHTa TepTs, eopMalliil eleMeHTIB
KOHCTpPYKLIi Ta HeNiHIHHUX eQeKTiB NpH TPaHCIOPTYBAaHHI MaTepiaiiB i3 pi3HUMHU (i3UKO-MEXaHIYHUMHU
BJIACTHBOCTSIMH.

31 3pocTaHHAM TOTPEeOH y MiABHUILEHHI eHeproedeKTUBHOCTI, aBTOMATH3allii TEXHOJIOTIYHUX IPOLECIB i
BIIPOBA/DKCHHI "pO3yMHHX" pilleHb, ITHEKOBI MEXaHI3MH CTHKAlOTBCS 3 HOBHUMH BHUKJIMKAMH 1, BOJHOYAC,
BiKPHUBAIOTh HOBI TOPH30HTH U MOJEpHi3allii Ta BqockoHajneHHs . CydJacHi HayKOBI JOCIHIIKEHHS 30CepeKeH] Ha
MOKpAIIeHHI TeoMeTpii IIHeKa, BHKOPHCTaHHI IHHOBAIIMHWX MaTepiajiB, ONTHMi3allii 3MallyBaHHA, 3MEHIICHHI
3HOCY Ta €HEpPTOCIIOKUBAaHHS, a TAKOXK Ha 1HTETpaii 3 MUPPOBUMH CICTEMaMH MOHITOPUHTY 1 yIIpaBIiHHA [3].

VY 1poMy KOHTEKCTi BaKJIMBO OLIHUTH HE JIUIIE TOTOYHWHA CTaH PO3BUTKY ITHEKOBHX MEXaHi3MiB, a it
CIPOTHO3YBAaTH IXHI{ MOJANBIINN PO3BHTOK 3 YpaxyBaHHIM TEXHIYHHX, EKOHOMIYHUX Ta EKOJOTIYHUX (PAaKTOPiB.
[epcriekTHBH PO3BUTKY LIMX MEXaHI3MIB HalpsMy IOB’s3aHi 3 IPOIPECOM Yy MaTepiajo3HABCTBI, KOMII IOTEPHOMY
MOJICTIFOBaHHI Ta CUCTEMax KEepyBaHHs, L0 J03BOJISIE CTBOPIOBATH OUIBbII THYYKI, JTOBTOBIYHI Ta eHEproe()eKTUBHI
PpIlLICHHS JUIsl IPOMKCIIOBOCTI MailOyTHBOTO.

AHAJII3 TOCJIJUKEHD TA ITYBJIIKALINA

OmpaiioBaHHsl aKTyalbHOCTI AOCIHIKEHb MIJXOMAIB /0 AHATITUYHOTO aHaji3y KOHCTPYKIIH IIHEKOBHX
HaBaHTa)XyBadiB B HaykoMmeTpHuuHiii 6a3i Web of Science Core Collection Oyno chopMyTb0BaHO aHATITHIHHAN 3aITHT
y KOMY BHKOPHCTAHO TaKi MOmIykoBi cioBa - TS=(“Screw loader”) OR TS=(“Auger”) AND (TS=(*analysis”’) OR
TS=(“Bulk materials”’) OR TS=(“Screw conveyor”) OR TS=(“Material loading”) OR TS=(“Process optimization’)
OR TS=(“Screw performance”) OR TS=(“Screw design”) OR TS=(“Material feeding”) OR TS=(“Wear of working
elements”) OR TS=(“Loading automation’”) OR TS=(“Screw spiral material”’) OR TS=(“Transportation technology))
AND (TS=(“Loading efficiency”) OR TS=(“Conveyor”) OR TS=(“Automation”) OR TS=(“Transportation”) OR
TS=(“screw conveyor”) OR TS=(“bulk materials”) OR TS=(“technical characteristics”) OR TS=(“transport and
loading machines”) OR TS=(“vibration loads in screw systems”) OR TS=(“diagnostics and monitoring of screw
loaders”) OR TS=(“strength and durability of screw parts”)).

Ha nam momrykoBuii 3amuT No JaHiid TemMartuill B noinykoBiit matdopmi 3naiineno Web of Science Core
Collection 92 naykoBux mpaip 3 2016 no 2024 poxu. Haii6inbIa KiIbKICTb JIITEpaTYpHUX JHKEPEI 110 A0CIIJUKyBaHi i
TEMaTHIII IpUMagae Ha octaHHi 4 poku. 3okpeMa B 2021 pomi — 13 HaykoBux myOmikamiii, 2022 — 8, 2023 — 6, 2024 —
5 (puc. 1). Haxg nanoro TeMaTHKOIO HEBIITHHO MPOJOBXKYIOTH 1 HaJalli IpaIfloBaTH 0araTo HaAyKOBIIIB, aJKe IIHEKOBI
HABAHTAXKYBayi IMPOKO 3aCTOCOBYIOTHCS B arPapHOMY, XapuOBOMY, XIMIiYHOMY Ta TipHUY0100YBHOMY CEKTOPAX JIJIst
TPAHCIIOPTYBAHHS CHUITyYHMX MaTepiaiiB. IXHS KOHCTPYKIis BIIMBA€ HA eKCILTyaTalliliHi TOKA3HMKH, BKIIOYAIOUH
MPOJYKTUBHICTh, BHUTPATH €HEprii Ta 3HOC JeTajeld. AHaTITHYHHIA aHami3 KOHCTPYKIIH J03BOJISE BUSIBUTH
ONTHUMAITFHI TEXHIYHI PINIEHHS Ha eTalli IPOEKTYBaHHS.

0 T T T T T T T T T T |

%s % % Yo

Puc. 1. PesyabTaTun 3anuty B nomykosiii miargopmi Web of Science Core Collection (3arajibHa KinbKicTb npans 3a pokamn)

Cepen HayKOBUX TIpallb HEepeBa)kald TOCIITHUIBKI CTAaTTi B XKypHaiax — 71, ta Proceeding Paper — 23
(puc. 2).
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Select All Field:
O Document Types Record Count % of 92
O Article 71 T7.174%
O Proceeding Paper 23 25.000%
O Review Article 6 6.522%
Od Book Chapters 1 1.087%

Analyze Data Table
Puc 2. PesyabTaTu 3anuTy B nomykosiii niargopmi Web of Science Core Collection (Buau my6.tikaumiii)

Kareropii, y sxkux Oyno BumaHo HaiiOinpmie craTeil: mpukiamHa ¢ismka — 21, Marepiano3HaBCTBO,
OaratonpodinsHmit — 20, imKeHepHa Ximist — 11, xiMis ¢iznana - 10 (puc. 3).

1" 6
Engineering Chemical Chemistry
Multidisciplinary

20
Materials Science Multidisciplinary

10
Energy Fuels

Puc. 3. PesyabTaTn 3anuty B nomykosiii niaatgopmi Web of Science Core Collection (kaTeropii)

[Ipodini nocuiguukiB y BuBYeHHI gaHoi npobuiemu: Lyashuk O.L. — 3, Pidubniak O. — 2, Zunger Alex — 2,
Rackl Michael — 2, Tang Dewei — 2 HaykoBuX mnpaiis (puc. 4)

Puc. 4. Pe3ynbTaTn 3anuty B noumykosiii miatdopmi Web of Science Core Collection (mpodisi qocianukis)
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PetiTuar 3a HazBamu myomikariit: Applied physics letters — 3, Powder technology — 3, Land -5, Proceedings
of spie - 3 HaykoBHX poOIT (puc. 5).

3
POWDER TECHNOLOGY
ENERGY FUELS

Puc. 5. PesyabraTu 3anuty B nomykosiii niargopmi Web of Science Core Collection (Ha3Bu nyoaikauiii)

Kinpkicts myOmikaniii HaiiOinpina y HaykoBuiB Takux kpain: CIIHA — 23, Kurait — 20, Himeyuuna — 15,
[Monbima — 7 pobit (puc. 6).

Puc. 6. Pe3ynbTaTn 3anuTty B nouykoBsiii miatdopmi Web of Science Core Collection (kpainu)

3a HanpsIMKaMH JIOCIIiJPKeHb BUALIAIOThCS: iHkeHepis — 31, disuka — 31, maTepianozHascTBo — 23, Ximist —
18, ereprerryne nanuBo — 10 HaykoBUX pais (puc. 7).

10
Enorgy Fuals

]
Optics

Puc. 7. Pe3ynbTaTn 3anuTty B nomykosiii miatdopmi Web of Science Core Collection (HanpsiMKH J0CJIiKeHb)
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3a xinpKicTIO myOmikamid Ta muryBadb 3 2012 poky mo 2025 pik oTpuMaHO pe3ylbTaTH 3 HAWBHIIHMHU
nokazHukaMu nanux 3 2017 mo 2024 poxu (puc.8). 3Bepraroun yBary Ha Te, IO KUIbKICTh INTYBaHHS € HallO11bIIO0
NpOTATOM 4 OCTaHHIX POKIB, IIO MATBEP)KYE BUCOKHI HAYKOBHH 1HTEPEC 10 PO3BUTKY Ta MOJEpPHI3allii NIHEKOBUX
HaBaHTAXKyBayiB.

200

180

160

- 140

74 k120

6 100

Publications
suoneny

2004 2005 2006 2007 2008 2008 2090 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025

Publications - Citations
Puc. 8. PesyabTaTn 3anuty B nomykosiii miargopmi Web of Science Core Collection (pik my6.tikanii Ta uuTyBanHs)

[MpoananizyBaBiin nyOiikamii 3a HaHBHIIMM DPEHTHHIOM LUTYBAaHHS, OTPHUMAJIM TaKi pe3yibTaTw:
HaMOLIbIIA 3aI[IKaBJICHICTh HAYKOBIIIB BIIPOJOBXK MUHYJIOrO POKy Oyia mo myomikariit [4,5,6,7,8] - «Spectral and
dynamical properties of multilexcitons in semiconductor nanocrystals» nokasuuk sikoi 848, «Highly efficient carrier
multiplication in PbS nanosheets» - 246, «Microwave pyrolysis of biomass for bio-oil production: Scalable processing
concepts» - 164, «Mechanism of suppression of Auger recombination processes in type-ii heterostructures» - 137,
«Direct carrier multiplication due to inverse Auger scattering in CdSe quantum dots» noka3HHK K01 98.

[poanamizyBaBIIM KijJbka HayKOBHX Ipalb MOXKHAa CTBEPIDKYBaTH, LIO PO3BUTOK 1 BIOCKOHAICHHS
ITHEKOBHX KOHBEEPIB € KIYOBUM (HaKTOPOM JUIs MiJBHIICHHS ©(EKTUBHOCTI TPAHCIOPTYBAHHS CHITYYMX
Marepiaiis, 30KpeMa B yMOBax MOJIEpHi3allil TPOMHCIOBHX 00'€KTIB Ta BIPOBA/KEHHSI HOBITHIX TEXHOJIOTIH.

BUKJIAJL OCHOBHOI'O MATEPIAJTY
[ITHekoBI TpaHCHOPTEPU € OAHUM 3 HAJIABHIIIMX Ta HAWIIOUIMPEHIINX MPHUCTPOIB JUIS TPAHCIIOPTYBAHHS
CUITy4yMX MaTepiaiiB. BOHM 3acTOCOBYIOThCS B 0araTboX Taiy3siX MPOMHMCIOBOCTI, 30KpeMa y OyJiBHUITBI Ta
ripar90100yBHIH TexHimi [9]. OcHOBHUI MPUHINT IXHBOI pOOOTH 0a3yETHCS Ha BUKOPUCTaHHI 00EpTOBOI TBUHTOBOI
cripai (IHeKa), Mo nepeMimae Marepiai no Tpydi abo U-o6pasHomy xk0100y (puc.9). Xoua KOHCTPYKIisl ITHEKOBUX
TPaHCIIOPTEPIB € JOCUTH MPOCTOI0, MEXaHiKa IXHbOI POOOTH € CKIAIHOIO 1 BKIIIOYAE 0araTo BasKJIMBHX (AKTOPIB,
TaKMX SK NIBUAKICTh 0OEpTaHHS IIHEKa, HAaXWI, paJliaJIbHUI 3a30p Ta iHIII.

Puc. 9. ba3zoBa cTpyKkTypa KOHBeepa

OpuH 3 KIIFOYOBHX AaCIIEKTiB POOOTH ITHEKOBOTO TpAHCIIOpTEpa — II€ PO3MIp pamialbHOTO 3a30py. 3a
TEOPETHYHUMH JAaHMUMH, YUM MEHIIHMH 1eif 3a30p, THM TOUHIIIMH KOHTPOJIb HaJ MPOIYCKHOIO 3AaTHICTIO Ta MEHII
HMOBIpHICTB 3acTpsiranHs Martepiany. [Ipore, Ha mpakTHLi, Ay>ke MaJIHi 3a30p MOXKE MPU3BECTH 10 TOT'O, L0 CUITYYHH
Mmarepian He OyJe 34aTHUH MPONTH Yepe3 HbOTo, 10 CIPUYMHUTD 3aCTPATaHHs 1 3yNUHKY HIHEKa. 3 1HIIOTo OOKY,
OlnbIIMIA pafianbHUHA 3a30p MOXKE 3MEHILUTH POIYKTHBHICTD TPAHCIIOPTYBAaHHS, OCKIJIbKH Oy/e MEHIle MaTepiay,
1110 NIEPEMILIAETHCS 38 OJIMH 00€pT IIHEKa.

JlaHe NOCHiDKeHHs MOJArae y BUBYCHHS BIUIMBY paliallbHOrO 3a30py Ha NMPOLYKTHBHICTH LIHEKOBOTO
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TPAHCHOPTYBAHHS MICKy. J{7s mporo OyiM IpOBENeH] eKCIIEpUMEHTH 3 Pi3HUMH MapaMeTpaMy, a caMe MIBHIKICTIO
oOepTaHHs MIHEKa Ta paJialbHAM 3a30pOM. Pe3ynbTaTH eKCIepHMEHTIB JIONOMOINIM BH3HAUUTH ONTHMAJIbHI
rapaMeTpH JUIsl TOCSATHEHHS! BUCOKOT MMPOAYKTUBHOCTI PU TPAHCIIOPTYBAHHI ITICKY.

B pesynbraTi aHamizy poOOTH KOHBeepa OyJo INpOBEIEHO MOJENIOBaHHS Horo poOortu. PesympraTtn
MOJICITFOBaHH MpHUBeIeH] Ha puc. 10.

8000
7000 e 6500 rpm
6000 |

5000

~ seeees 400 rpm

2 = = 200 rpm

4000 ot —

3000

Flow weight kg/s
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1000
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Puc. 10. Pe3y1bTaTi MoJe/IIOBaHHS BATH NMOTOKY 3 Pi3HHM paiafbHAM 3230pOM

Pe3yJ’ILTaTI/I CKCIICPUMCHTAJIbHUX Z[OCJ'IiZ[)KeHL pO6OTI/I KOHBE€pa Ipu TPAHCTIOPTYBAHHSA CHUIIKHUX BaHTaXIB

mpuBeeHi Ha puc. 11.
Flow Weight vs Clearance
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Puc. 11. Pe3ylbTaTH eKClIePUMEHTAIBHUX JOCTIZKeHb BATH NOTOKY 3 Pi3HHM pajiajlbHUM 3230pOM

B pesymbrari INpoBEJEHMX EKCHEPUMEHTIB OYJIO0 BCTAHOBJIEHO, IO IPOAYKTHUBHICTH HIHEKOBOTO
TPAaHCIIOPTYBAaHHS 3alEXKHTh BiJ po3Mipy pagianbsHOro 3aszopy. llpum amyxke Mmanomy 3a30opi e(eKTHBHICTH
TPaHCIIOPTYBaHHS 3HW)KYBaJach Yepe3 3acTpsiraHHs Marepiany. Halikpami pe3yibsratu Oyiau OTpUMaHi npu 3a3opi,
mo B 1,5-2 pasu OinbInMii 3a po3Mip YacTKM Marepiany. MiHIManbHUH pajialbHUA 3a30p Ui 3a0e3ledeHHs
Oe3nepeOiitHOl poOOTH TpaHCIIOPTEPY CTAaHOBUTH 3 MuTiMeTpH. [ TpaHCIIOPTYBaHHS MiCKYy ONTHMAaJbHUI 3a30p
3HAXOJIUTHCS B MeXax 3-5 MiTiMeTpiB.

JocnijpkeHHsT BIUIMBY —pajiallbHOrO 3a30py Ha IPOJYKTHUBHICTH ILIHEKOBOTO TpaHCIOPTEpa IpH
TPaHCTIIOPTYBaHHI MiCKY IMOKAa3aJlo, M0 €(pEeKTUBHICTH CUCTEMH 3HAYHOIO MipOIO 3aJIe)KHUTh Bij PaBUILHO TiAiOpaHOTo
3a3opy. [Ipu 3aHanTO Masomy 3a3opi (<3 MM) BUHUKAE SIBUIIE 3aKITMHIOBAHHS, 10 TPU3BOIUTH JI0 3yIIMHKH JIBUTYHA,
3MEHIIEHHS MIBUAKOCTI 00EpTaHHs BaJia Ta MOTEHITITHOTO MTONTKOKEHHS 00JalHaHHS. Y TOH e 9ac, HaJITO BEJTMKHI
3a30p (>5 MM) CIpHYMHSE 3BOPOTHHH MOTIK MaTepially, IIO CYTTEBO 3HMXKYE NPOAYKTHBHICTb. ONTHMaTIbHUM
BUSIBUBCS palialIbHUH 3a30p Y MeXkax 3—5 MM, 3a sIKOro 3a0e3nedyeThes crabinbHa poboTa TpaHcropTepa 06e3 BTpaTtu
epexTuBHOCTI. TeopeTHuHI PO3paxyHKH Y3roKYIOThCS 3 €KCIEPUMEHTAILHIMH JAaHUMH JIMILE 32 YMOB BiJICYTHOCTI
3aKJIMHIOBaHb, TOMY IOJAJIbIi MOJENi NMOBMHHI BPaxOBYBAaTH HMOBIPHICTH MEXaHIYHOIO TEPTS MDK LIHEKOM i

KOPITyCOM.

BUCHOBKH 3 JTAHOT'O JOCJIIAKEHHS
I MEPCHHEKTUBU MO JAJIBIINUX PO3BIAOK Y JAHOMY HAIIPSIMI
3riHO 3 pe3yJabTaTaMH €KCIEPUMEHTIB, PaTialbHUA 3a30p € BaXIUBAM IapaMeTpoM Ul 3a0e3rmedeHHs
BHCOKOT IPOAYKTHBHOCTI IITHEKOBOTO TPAHCIIOPTYBAHHSI MicKy. Halikpanii pe3yinbTaTu JOCATAINCH TIPH 3a30pi, 10 B
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1,5-2 pa3u mepeBHIye po3Mip YacTKH MaTepiaiy, aje He MeHIe 3 MitiMeTpiB. Lle 1o3Bomse YHUKHYTH 3aCTpATaHHS
Mmarepiany Ta 3a0e3neuntd 6e3nepediiiHy poOoTy IHEKOBOro TpaHcropTy. OTke, ONTHMI3allisl OTO HapaMeTpa €
KPUTHUYHO BXKJIUBOIO JUIS TMiIBUIICHHS e()EKTHBHOCTI TPAHCIIOPTYBAHHS MTICKY Ta IHIIMX CUITyYUX MaTepiajiB.

B noganpniomy riaHyOThCs TOCTIIPKEHHS! pOOOTH TaKUX KOHBEEPIB IIPH BEPTUKAILHOMY TPaHCIIOPTYBaHHI
3 MOJTMBICTIO PETIUIIOBaHHS IPOAYKTHBHOCTI

References

1. H. Zareiforoush, M. H. Komarizadeh and M. R. Alizadeh, “A Review on Screw conveyors Performance Evaluation during
Handling Process,” Journal of Scientific Review, vol.2, no.1, pp. 55-63, 2010.

2. J. R. Metcalf, “The Mechanics of the Screw Feeder,” Proceedings of the Institution of Mechanical Engineers, vol. 180, no.
1, pp. 131-146, 1965, https://doi.org/10.1243/PIME_PROC_1965_180_015_02

3. A.J. Carleton, J. E. P. Miles and F. H. H. Valentin, “A Study of Factors Affecting the Performance of Screw Conveyers and
Feeders,” Journal of Engineering for Industry, vol. 91, no. 2, pp.329-333, 1969, https://doi.org/10.1115/1.3591565

4. Klimov, V. 1. (2007). Spectral and Dynamical Properties of Multiexcitons in Semiconductor Nanocrystals. In Annual Review
of Physical Chemistry (Vol. 58, Issue 1, pp. 635-673). Annual Reviews. https://doi.org/10.1146/annurev.physchem.58.032806.104537

5. Aerts, M., Bielewicz, T., Klinke, C., Grozema, F. C., Houtepen, A. J., Schins, J. M., & Siebbeles, L. D. A. (2014). Highly

efficient carrier multiplication in PbS nanosheets. In Nature Communications (Vol. 5, Issue 1). Springer Science and Business Media LLC.
https://doi.org/10.1038/ncomms4789

6. Beneroso, D., Monti, T., Kostas, E. T., & Robinson, J. (2017). Microwave pyrolysis of biomass for bio-oil production:
Scalable processing concepts. In Chemlcal Englneermg Joumal (Vol. 316, pp. 481-498). Elsevier BV. https://doi.org/10.1016/j.cej.2017.01.130

7. Zegrya, G. G., & Andreev, A. D. (1995). Mechanism of suppression of Auger recombination processes in type-II
heterostructures. In Applied Physics Letters (Vol. 67, Issue 18, pp. 2681-2683). AIP Publishing. https://doi.org/10.1063/1.114291

8. Califano, M., Zunger, A., & Franceschetti, A. (2004). Direct carrier multiplication due to inverse Auger scattering in CdSe
quantum dots. In Applied Physics Letters (Vol. 84, Issue 13, pp. 2409-2411). AIP Publishing. https://doi.org/10.1063/1.1690104

9. R Wagner, “Bulk Material Characteristics, Material Code, Conveyor Size and Speed, Component Groups,” in Handbook of

Screw Conveyor for Bulk Material, Naples, FL, USA: Conveyor Equipment Manufacture Association, 2019, ch. 2, sec. 3, pp. 28-34.

International Scientific-technical journal
«Measuring and computing devices in technological processes» 2026, Issue 1
293


https://doi.org/10.1243/PIME_PROC_1965_180_015_02
https://doi.org/10.1115/1.3591565
https://doi.org/10.1146/annurev.physchem.58.032806.104537
https://doi.org/10.1038/ncomms4789
https://doi.org/10.1016/j.cej.2017.01.130
https://doi.org/10.1063/1.114291
https://doi.org/10.1063/1.1690104

