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TEXHIKO-EKOHOMIYHE OBIPYHTYBAHHS INIIBUIIEHHS
INPOAYKTUBHOCTI TPAHCIIOPTHO-TEXHOJIOI'TYHHUX ITPOLIECIB
3A 1OIIOMOI1' OO IBUHTOBUX KOHBECPIB 3 ObEPTOBUMMUA
KOXRXYXAMU

I'eBko IB. b., A.T.H., po@., AsauyH A. €., K.T.H., 1011., MeJbHUUYYK A. JL.,
3ogoruu P. 3., k.T.H., nou., lHlyct 1. M.

TepHoninbcokuu HAYIOHANLHUU MEXHIYHUU YHIsepcumem imeHl leana 1lyntos

I niomeepodiceHHss  2inome3u  npo  NIOBUWEHHS. — NPOOYKMUBHOCHI
NepesanmadiCy8aibHUX onepayiu 3a 00NOMO20H 28UHMOBUX KOHBEEDIB 3 00EePMOBUMU
KOMCyxamu  po3poOjieHO  eKCHNEePUMEHMANbH)Y  YCMAHOBKY [ NPOBEOEHO
EKCNEPUMEHMAIbHI  OOCHIOJNCEHHS, pe3ylbmamu  SAKUX NOBHICMIO NiOmeepouiu
cinomesy. IIposederne mexniko-eKoOHOMIUHE 0OIPYHMYBAHHA OOYINbHOCMIT 0OepmAaHHsl.
KOJCyxXa y 28UHMOBOM) KOHBEEPL NOKA3AN0, WO NpU NIOBUWEHHI NOMYHICHOCMI
KoHeeepa Ha 4,5% niosuwenns uoco npooykmueHocmi spocmac Ha 24%. 3acanoruu
EKOHOMIYHUU e(hekm npu BUKOPUCMAHHI DPAYIOHANbHUX napamempie pobomu
2BUHMOBO20 KOHBEEPA 3 00epmosuUM KodCyxom cmanosums oOinvuie 10%. [l
OOCSICHEHHSl EKOHOMIYHOI ehexkmusHocmi nepesanmanicy8aibHux onepayiu 3a
00NOMO20K0  2BUHMOBUX  KOHBEEPIB 3  00epmosuUMU  KOMCYXAMU  OOYLIbHO
BUKOPpUCMOBY8aAMU Yacmom)y obepmants Kodcyxa 8 medxcax 8i0 460 oo 620 0b6/xs.

IToctaHoBKa nmpo0JieMHu. | BUHTOB1 KOHBEEPU IINPOKO BUKOPHUCTOBYIOTHCS B
CLILCLKOTOCIIOAAPChKOMY BHMPOOHMITBI Yy SKOCTI TPaHCIIOPTEPIB, 3MINIYBaylB,
103aTOPIB, cenaparopiB TOWO. JIJIs1 MABUILICHHS OPOAYKTUBHOCTI BUKOHAHHSI HUMMU
TPAHCIOPTHO-TEXHOJIOTIYHUX MPOLECIB 4acTO HEOOX1AH1 3HA4H1 HEOOIPYHTOBAHI
€HEProBUTPATH, IO HE 3a0€3MEUYyI0Th €(PEKTUBHOCTI Mpouecy. ToMy, 11 OTpUMaHHS
BUCOKOI IPOAYKTHUBHOCTI BHUKOHAHHS TPAHCHOPTHO-TEXHOJIOTIYHUX MPOLECIB
IBUHTOBUMH MEXaHI3MaMHU MOKJIMBE CTBOPEHHS 1X MOAECPHI30BAHUX KOHCTPYKLIA 3
TPAHCIIOPTYIOUMMHM KOXYyXaMH, SK1 JO3BOJISIIOTH 3a0e3medyBaTd  3pYyLIYBaHHS
TPAHCIIOPTYIOUOr0 Mareplajly 3 METOH 3a0€3MECUYCHHS HEOOX1AHOIO TEPTS IIHEKA 3
MaTeplaioM Ta KOXYXOM, 10O [OO3BOJMTh MIABUILNUATA IPOAYKTHUBHICTH IIpalll
TPAHCHOOPTHUX ONEpall.

AHAJI3 OCTAHHIX JOCJHIIKEeHb. [IMTAaHHSM TEOPETUYHOIO OOrPYHTYBAHHS
NpoLecy poOOTH TBUHTOBUX KOHBEEPIB, METOAMK PO3PAXYHKY I1X MapaMeTpIB,
PO3POOKM IIPOrPECUBHUX KOHCTPYKIIM NpHUCBAYeH1 poOotu A. M. I'puropseBa [3],
b. M. T'eBka [1], P. M. Poratuncekoro [3], B. C. JloBelikina [4]| Ta 1HIIKUX. Y BIIOMHUX
OOCHIIKEHHSIX OCOOJIMBA yBara 3B€pHyTa Ha IMTAHHS BHOOpPY IIapaMeTpiB poOOUMX
OpPraHiB 1 MOPOLECIB TPAHCIOPTYBAaHHS BaHTAXIB, IPOTE IpoOiaeMa MIJBUILCHHS
NPOAYKTABHOCTI mpaill 1 €PEKTUBHOCTI TPAHCIOPTHO-TECXHOJIONIYHUX IIPOLIECIB
3aBXKAW 3AJIMIIATAMETHCS aKTyaJlbHOIO.
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MeTor0 podOTH € MNOPOBEACHHA TEXHIKO-€KOHOMIYHOIO OOIPYHTYBAHHS
M1BUIIECHHS OTPOAYKTHUBHOCTI TPAHCHOPTHO-TEXHOJOITYHUX MPOLECIB 32 JOIMOMOI 0O
IBUHTOBHUX KOHBEEPIB 3 00EPTOBUMHU KOXKYXaAMH.

Peanizanmiss po6oTtu. 3 METOK MIABHUILICHHS IIPOAYKTHBHOCTI TPaHCIOPTHO-
T€XHOJIOTTYHUX MPOLECIB T'BUHTOBMMM MEXaHI3MaMH 1 3HMXKCHHSI CHEPrOBUTPAT
AKTYyaJIbHAM 3aJIMIIAETHCS MMUTAHHS IIOIIYKY 1X IMPOrPECUBHUX KOHCTPYKU1X [S]. 1o
TAKMX MEXAaHI3MIB HAJIC)KaThb T'BUHTOB1I KOHBEEPH 3 OOCPTOBUMHU KOXyXamu [6].
OCHOBHUMM (pAKTOpPaAMM, 110 BILUIMBAKOTh HA IMIPOCKTYBAHHS TBUHTOBUX TPAHCHOPTHO-
TEXHOJIOTTYHUX MeEXaH13MIB, € [2]: cneum@dika (PyHKIIOHAIBLHOrO MNPU3HAYCHHS 1
BUMOT'H 10 TPAHCHOPTHO-TEXHOJOITYHUX OINEpalllid; YHIBEPCAIbHICTh BUKOPUCTAHHS;
NPOCTOTA, KOHCTPYKTMBHA HACIAIAYBAHICTh 1 3aKJIaAC€HHS B  KOHCTPYKIIIIO
MAaKCUMaJbHOI 4YaCTKM YHI()IKOBAHMX €JIIEMEHTIB Ta MIHIMI3allsd 1X 3arajlbHol
K1JIbKOCT1, BUMOTM J0 TPAHCIHOPTYBAaHHS, €KCIJIyaTAaL[IMHOI TOTOBHOCTI, ra0apuTIB,
Barh, TEXHIYHOTO OOCIYrOBYBaHHS, €HEProe(peKUBHICTb 1 BUCOKA IMPOJYKTHUBHICT;
HAQIMHICTB 1 O€3IIeKa B €KCIuTyaTaull Tomo. IIpyu npoekTyBaHHI TBUHTOBUX KOHBEEPIB
kepytoTbcsa JICTY 2672-94, sxkuil BCTAHOBJIIOE N0 HUX 3arajbH1 T€XHIYH1 BHUMOTH.
[IpoBeaeHHs BIAMpaLIOBaHHS KOHCTPYKI[I1 KOHBEEPA HA TEXHOJOTIYHICTh BUKOHYIOTh
y HACTYNHOMY MNOpPSAAKY [2]: mpoBOAMTBHCA BI1AOIp BHUXIAHUX MaTeplaialB A
OPUTIHAJIBHUX J€Tajleld, KOMIUICKTYIOUMX, CKJIAaJaJbHUX OJWHULL 1 BY3JIB;
BU3HAUYAETLCS OOCIr BHUITYCKY, THII 1 XapakTe€p BUPOOHHUILTBA, PO3POOJISIOTHCH
T€XHOJIOTIYH1 OPOLIECH BUTOTOBJICHHS OKPEMHX JETAaled 1 3arajJibHOro CKJIaJaHHS
IBUHTOBOT'O KOHBEEPA.

Ha 0CHOBI1 NpOBEICHOT0O MATEHTHOI'O MOIIYKY, aHAI13y HAYKOBUX JIITEPATYPHUX
JPKEpEJ 1 MPOBEACHOTO CHUHTE3Y [6] HamMu po3poO0JEeHO 1 3alaTEHTOBAHO PSij
KOHCTPYKIIIM TBHHTOBHX KOHBEEPIB 3 OOCPTOBUMH KOXyxamu. Ha 0a31 HuX
CIIPOCKTOBAHO 1 BUTOTOBJICHO €KCIEPUMEHTAJIbLHY YCTAHOBKY, 3arajlibHUN BUTJISI]L SIKO1
NPEACTABICHO HA PUCYHKY |, 16 OKPEMHUMM €JIE€KTPOJABUTYHAMHU MIPUBOAUINCH B PyX
FBUHTOBUM POOOYMM OpPraH 1 KOKyX (FTBUHTOBUM POOOYMM OpPraH — €JICKTPOJBUTYH
NOTYXKHICTIO 2,2 KBT; KOXyX — €JIEKTpPOABUI'YH MNOTYxXHICTIO 1,5 kBt). Ha mu
YCTAHOBII1 OYJIO IIPOBEACHO PSAJ €KCIEPUMEHTAIBHUX NOCHIIKEHD |7 ].

Puc. 1 — 3arajibHui BUTJIS ] €EKCIEPUMEHTAIBHOT YCTAHOBKHU
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JIJ1s1 BCTAaHOBJICHHS BIUIMBY 3aCTOCYBaHHSI 0OE€PTOBOrO KOXKyXa Ha BJIACTUBOCTI
IBUHTOBOTO KOHBE€EpA HaA OCHOBI METOAMKH IIPOBEACHHS  JOCHIIXKEHb 3
BUKOPMCTAHHSIM MOBHO()AKTOPHOIO €KCIEPHMEHTY BH3HAYECHO MNPOAYKTHUBHICTH (J
JAHOTO KOHBEEpA 3aJICKHO BIJI YAaCTOTH OOEPTAHHS IIHEKA #, 4aCTOTH OOCpTaHHS
KOKYyXa 1, Ta KyTa HAaXWJIy KOHBEEpaA y AJIs TPAHCIOPTYBAHHS KYKYPYA3H, STUMEHIO Ta
MIICHUL OpU OOCPTAHH] KOXKYXa B HANPIMKY, IIPOTHUIIC)KHOMY HAIIPSIMKY OO€pTaHHS
IHeKa. Po3po0JieHE eKCIEPUMEHTANIbHE YCTATKYBAHHS IJIsl IIPOBEACHHS JOC1IXKEHD
I'BUHTOBHX KOHBEEPIB 3 OOCPTOBUMHU KOXKYyXaMH y MOBHIN MIP1 JO3BOJISJIO OIPOBECTH
C€KCIEPUMECHTAIbH1 JOCIII)KECHHS LMX CHMCTEM 3TIIHO PO3POOJICHMX METOIMK, a
BUKOPUCTAHHS IIEPETBOPIOBAYIB 4YaCTOTH 1 IE€PCOHAJIBLHUX KOMII IOTEPIB 3
B1AMOBIIHUM IMPOrPAMHHUM 320€3IICUECHHSIM J03BOJISLIO MPOBOJAUTH €KCIIEPUMEHTANIbHI
OOCHIIKEHHSI 3 MOXKJIMBICTIO MOJEIIOBAHHS JOCIIIIXKYBAaHHUX IIPOLIECIB B IIHUPOKHUX
Alama3oHax 4acTOTH OO€pTaHHS JBUT'YHIB 3 BUCOKOI TOYHICTIO B aBTOMAaTHU30BAHOMY
PEeXKHNM1 KEpyBaHHS 3 (pIKCALlEl0 HEOOXIAHMX PE3yabTaTiB JOCIIIKCHHS. 3a
pe3yabTaTaMyd HOCHIIKECHb [7] OyJIO BCTAHOBJICHO, WO MNIJABHUINCHHS 4YaCTOTHU
00epTaHHS KOXYyXa /1, MPU3BOJAUTH A0 MIABUIICHHS MPOAYKTUBHOCTI () TBUHTOBOIO
KOHBeepa Ha 18-25% mOpI1BHIHO 3 MOro poOOTOI NPU HEPYXOMOMY KOXKYCl. Takox
MIIBULICHHS YaCTOTH OOEpTaHHS KOXKyxa 7, Buile 620 00/XB. € HEpallOHAJIbHUM,
OCKUIBKM L€ HE€ 3MIHIOE NOPOAYKTHBHICTHL KOHBEepa. PalloHalIbHOK € 4YacToTa
oOepTaHHs KoOxkyxa Big 460 go 620 00/XB., OCKUIbBKM NpPHA LBbOMY B1JAOYBAETHCS
HAUOIBIINKM MIPUPICT MPOJAYKTUBHOCTI TBUHTOBOIO KOHBEEpPA, MPH PI3HUX YACTOTAX
oO0epTaHHS IIHEKA #. 3a PE3yAbTaTAMHU CKCIICPUMEHTAJILHUX OOCIIKEHb OyIn
noOya0oBaH1l TpadiuyHl 3aleKHOCTI (puC. 2) NPOAYKTUBHOCTI TPaHCIIOPTYBAHHS
KYKypya3u ( BlJl 4aCTOTH OO€pTaHHS KOXKyXa KOHBEEpa 7, IPU 4acTOTa OOCPTAHHS
mHeka #n=700 00/XB. IS pI3HUX KYTIB HaXWJIy KOHBEEpa 7.

13
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Puc. 2 — I'padiku 3aJIe)KHOCTI OPOAYKTMBHOCTI I'BUHTOBOIO KOHBEEpaA BlJ 4acTOTH OOCpTaHHS
KOKyXa KOHBEEpa IMIJ 4Yac TPaHCHOOPTYBAHHS KyKypyJ3u (mlamerp MmHeka D=96MM; 4dacrtora
o0epranHs mHeka n=700 00/xB.): 1) y=14 rpaxn; 2) y=25 rpax; 3) y=36 rpan
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B mnmopanpmiux po3paxyHKaxX KEPyBATUMEMOCH OITHUMaJbHMMH YaCTOTaAMHU
o0epTaHHs KOXKyxa B Mexax Big 460 po 620 00/xB., 10 AO3BOJISIIOTh MAKCUMAJIBHO
30IBIIMTH ONPOAYKTUBHICTh TBUHTOBOIO KOHBEEPA.

Tabnunsg 1 — Pe3ynbTaTu 3amMipy MOTYKHOCTI 1 00€pTaIbHOrO MOMEHTY Ha BaJly IIIHEKA IpHU
BIAIMOBIJIHIA 4acTOT1 00EpTaHHS KOXKyXa

Yactora o0epranns mHeka n, ['n| IloTyxHICTh (Bai miHeka), %o Obepranbhui MOl\ieHT Ha Baly
mHeka, %

YacTtota o0epTaHHsIM Koxkyxa nx — 20 'l

20 5 11.4

30 8 12,8

40 11 13,2

50 14 13,7
YacTtota o0epTraHHsIM Koxkyxa nx — 30 'l

20 6 13,5

30 9 14,8

40 12 14,4

50 15 14,5
YacTtota o0epTraHHsIM Koxkyxa nx — 40 '

20 6 14,3

30 10 17,0

40 14 17,1

50 17 17,8

B tabamm 1 1 Tabmmiml 2 HaBeOEeH1 €KCICPHUMEHTANbH1 HAaH1 MOTY>KHOCTI 1
00epTaIbHOIO MOMEHTY B MPOLEHTHOMY CHIBBIIHOILICHHI, sIK1 3a()1IKCOBaH1 y BIKHAX
MOHITOPIB IIEPCOHAJIBHUX KOMII IOTEPIB MPHU MOPOBEJACHHI CEpPll €KCIIEPUMEHTIB 3
JOMOMOTOI0 IEPETBOPIOBAYIB 4YacTOTH cepil Altivar.

Tabmunsg 2 — Pe3ynbTaTh 3amMipy MOTYKHOCTI 1 00€PTaIbHOIO MOMEHTY Ha KOXKYXY IIPH

BIAIMOBIJIHIA 4acTOT1 0OEpTaHHS IIIHEKA

Yacrora o6epTFa§H;1 KOXKYXa i, MoTyskHicTh (kowkyX), % O6€pTaJIz(I;I>—II<I/}IEi1\/I(;)M€HT Ha
Yacrora obepranHsam mHeka n— 50 '
20 9 20,8
30 10 22,6
40 11 23,2
50 10 22,7

Pe3ynbTaT IOTY>KHOCTI 1 OOEpPTaJIbHOTO MOMEHTY Ha Bally IIHEKA NOpH
epeBaHTAXKECHH] MaTeplany 0€3 OO0epTaHHS KOXKyxXa NpeAcTaBiIeHO B TaOauul 3, a
KA NEePEeBOAY YacTOT OOCpPTaHHS KOXKyxa 1 IIHEKA 3 I'epuiB B 00€pTH 32 XBUIIMHY
IpeCTaBIeH] B Ta0aul 4 1 Tadau1l 3.

[Ipyu oOepraHHl KOXyxa 3 4yacrororo obOepranHs 30 I (468 00/xB.)
NPpOAYKTUBHICTH 3pocTae Ha 20% naias mHeka 3 yactoror oOepranHsa S50 I'm (700
00/xB.). IIpn upboMy NOTYKHICTh Ha MIHEKY cragae 3 20% no 15% (s nBuryna 2,2
KBT), a HOTyXHICTh Ha KOXKYXY cknanae 10% (s neuryna 1,5 kBT).

Top1 3aranbHe 3pOCTaHHS MOTYKHOCT1 CKIAJAE:

AP3o=(10% - 1,5/2,2) — (20% - 15%) = 1,82%.
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Tabnuus 3 — Pe3yapTaTu 3amMipy MOTY>KHOCTI 1 00€pTaIbHOTO MOMEHTY Ha BaJly IIIHEKA IIPH
3YIHHEHOMY KOXKYXY

Yacrora obepranHs mHeka n, ['1 | IloTyxHicTh (Baj mHeka), %o Obepraibhuii MOl\ieHT Ha Bally
mHeka, %
YacrtoTa o0epranHsam koxyxa n, — 0 I’
20 8 19,5
30 12 19,1
40 16 19,1
50 20 19,2

Tabmung 4 — Tabnuis nepeBoy 4aCcTOT KOXKyxa (ITOTYKHICTh ABUTYHA 1,5 KBT)

Ny, 111 Ny, 00/XB.
20 312
30 468
40 624
50 780

Ta0nuus 5 - Tabauus nepeBoay 4acToT MIHEKA (HOTYKHICTh ABUTYHA 2,2 KBT)

n, ' n, 00/XB.
20 280
30 420
40 560
50 700

OTxe, Ipy NIABUILICHHI NMPOAYKTUBHOCTI HA 20% (mpu oOepTaHHI KOXyXa 3
yactoToro o0epranHs 30 ' (468 00/xB.) 1 mHeKa 3 yactoTor o0epranHs S0 ' (700
00/XB.)) MABUILIECHHS MOTY>KHOCTI ckiaanae 1,82%.

SIKIO NPpUMHSATHA NPOAYKTUBHICTh KOHBeEpa 0€3 o0epTanHs mHeka 3a 100%, To
MOTY>KHICTh Ha 1HEKY ckiiagae 20%. Ilpu 3pocTaHHl MPOAYKTUBHOCTI KOHBEEpA Ha
20% 13 o0epTaHHSIM IIHEKA 3arajbHa MOTY>KHICTh KOHBeepa ckaane 20% + 1,82% =
21,82%. Toxl y nepepaxyHKy €(pE€KTUBHICTb 3pOCTAaHHS NPOAYKTUBHOCTI y IIOP1BHSIHHI
31 3pOCTAHHSM MOTY>KHOCT1 CTAHOBUTHME::

AE30 = (100% + 20%) / 100% - (20% + 1,82%) / 20% = 0,109.

ToOTo, edexT Big OOCpTaHHSA KOXKyxXa 3 4aCTOTOKW oOepraHHs 468 00/XB. y
IBUHTOBOMY KOHBEEP1, B IKOMY IIIHEK 00€PTAETHCS 13 4aCTOTOK 00epTaHHs 700 00/XB.,
3 BpaxyBaHHSIM 3POCTAaHHS NPOAYKTHMBHOCTI 1 BUTPAT €ICKTPOCHEPrll CTAHOBUTUME
10,9%.

B1anoB1gHO p1yHA €KOHOMISI KOIITIB HA €JIEKTPOCHEPI110 32 PaXYHOK 3POCTAHHS
NPOAYKTUBHOCTI JAHOTO TBUHTOBOIO KOHBEEPA 3 0OEPTOBHUM KOXKYXOM IIPU BKA3aHUX
napamMeTpax BU3HAYaTUMEThCS 32 (OPMYIIOLO:

E = Her.eH * Breoo - AE 'Ke.sm ' Ksm ' K()H.M ' Ke,

ne L —mHa 1 kB1/rOA. enekrpoeneprii (11 kmac — 1,96 rpu. 3 01.12.2017p. aus
NPOMMCIIOBHX Ta HNPUPIBHSAHI A0 HUX CHOXHWBAYl 3 MPUEIHAHOIO ITOTY>KHICTIO
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750 kBA 1 011b111€);

Bi:oo — TIpUBEOCHHUH OOCAT CIIOKMBAHHS EJIIEKTPOCHEPTril 00JIaJIHAHHSIM,
kBt/rox. (2,2);

K 5y - KUIBKICTb TOAWH Y 3MI1H1 (8);

Ky, - KUIBKICTB 3M1H (1);

Koy - KUIBKICTB pOOOYMX AHIB Ha pik (240);

K¢ — xoedimieHT BUkopuctanHs oogagHaHHs (0,92).

E3p=1,96-2,2-0,109 -8 -1-240 - 0,92 = 830,22 rpH.

Cniy TakoXX BpaxyBaTH HACTYNHE, IMPU 3pOCTaHHI NPOAYKTUBHOCTI BEJIIMUYMHA
yacy poOOTH MpaiiBHUKA Y BUPOOHHUUYOTO MPOLECY IS MEPEBAHTAXKEHHS BIAMOBIIHOI
KIJIBKOCT1I mareplaiaiB Oyae MEHIIoOw. TOOTO 4ac BHUKOPMCTAHHS oOIl€paropa Ciifl
CKOPOTUTH HA BIJCOTOK 3POCTAHHS IIPOJAYKTHBHOCTI MEPEBAHTAXKYBAJIBHOI OINEparlll.
Toml ekoHOMIS KOIITIB IO 3apOOITHIM MJjaTl OIeparopa, 3 BPaXyBaHHSM €IWHOTO
comianbHOro BHECKY (0,22 3rigHo 3akony Ykpainu Bia 21 rpyaus 2016 poxy Ne 1801 -
VIII «IIpo JepxxaBHuit OroaxeT Ykpainu Ha 2017 pik»), CTAaHOBUTUME

En =3I K, 12 - YII/100%,

ne 3l — cepennboMicsauyHa 3apmiaara (8791 rpu./mic. rpyaenb 2017 p. 3rigHO
https://www.work.ua/ua/stat/);
K, — Koe(1eHT, 110 BpaxOBY€ €AUHMK COL1aJIbHUM BHECOK (1,22);
Y[l — TpoOLECHT YHWCJIa BUBUIBHCHUX MPALIBHUKIB 3a PAaxXyHOK 3POCTAHHS
npoayKTUBHOCTI (%).

Esmzo= (8791 - 1,22 - 12 - 20%) / 100% = 25740,05 rpH.

OTxe, 3arajbHa €EKOHOMIS Bl BMKOPHUCTAHHSI TBHHTOBOIO KOHBE€pa 3
O00CpPTOBMM KOXYXOM cTaHOBUTHUME 26570,27 rpH. Ko BpaxoByBaTh MPOCTIH
mo(epiB 1 aBTOTPAHCHOPTY NPU 3aBAHTAKEHH1 1 NMPOBOJUTH NEPEPAXYHOK HA HMOTO
CKOPOYCHHS 34 PaXyHOK IMIJBMILNCHHS IPOJYKTHBHOCT] 3aBAaHTAKYBAJIBHO1 OIepallli,
TO €KOHOMIS Bl 3aCTOCYBAaHHS MOJCPHI30BAHOIO TI'BUHTOBOIO KOHBEEpa 3
BpaXyBaHHSIM aMOPTHM3ALIMHMX BlJIpaxyBaHb HA TPAHCHOOPTHHK 3acCl0 1 €KOHOMIKO
3ap001THOI mIaTu modepiB OyJe 3HAYHO BUIIOK. IIpoTe B MogaiblInX po3paxyHKaX
MM 11 HE OyJIEMO BpaxXOBYBAaTH.

[Ipyu o00OepraHHl KOXyXa 3 4Yactororw oOepranHs 40 I'nm (624 00/xB.)
NPOAYKTUBHICTH 3pocTae Ha 24% nas mHeka 3 yactororo oOepranHsa S50 I'm (700
00/xB.). IIpu npoMy moOTykHICTh Ha WHEKY cnagae 3 20% no 17% s aBuryna 2,2
KBT, a mOTyXHICTh HA KOXKYXY cknanae 11% s guryna 1,5kBT.

Top1 3aranbHe 3pOCTaHHS MOTYKHOCT1 CKJIAJIA€:

APy =(11% -1,5/2,2) — (20% - 17%) = 4,5%.

OTxe, Ipy NIABHUILICHHI NPOAYKTUBHOCTI HA 24% (mpu oOepTaHHI KOXyXa 3
yactoToro ooepranHsa 40 1’ (624 00/xB.) 1 miHeKa 3 yacToToro ooepranHsa S0 I'w (700
00/XB.)) MABUIIECHHS MOTY>KHOCTI ckaagae 4,5%.

SIKIO NPpUMHSATHA NPOAYKTUBHICTh KOHBeEpa 0€3 o0epTanHs mHeka 3a 100%, To
MOTY>KHICTh Ha 1HEKY ckiiagae 20%. Ilpu 3pocTaHHl MPOAYKTUBHOCTI KOHBEEpA Ha
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24% 13 o0epTaHHSIM IIHEKA 3arajbHa IOTYKHICTh KOHBeepa ckiiage 20% + 4,5% =
24,5%. Tonl y nepepaxyHKy €(pEeKTHUBHICTb 3POCTAHHS NPOJAYKTUBHOCTI Y ITOPIBHSHHI
31 3pOCTAHHSM MOTY>KHOCT1 CTAHOBUTHME::

AE = (100% + 24%) / 100% - (20% +4,5%) / 20% = 0,015.

ToOTo, edexT B OOCpTaHHS KOXKyXa 3 4acTOTOK oOeprtaHHsa 624 00/XB. y
IBUHTOBOMY KOHBEEP1, B IKOMY IIIHEK 00€PTAETHCS 13 4aCTOTOK 00epTaHHs 700 00/XB.,
3 BpaxyBaHHSIM 3POCTAaHHS NPOAYKTHMBHOCTI 1 BUTPAT €ICKTPOCHEPrll CTAHOBUTUME
1,5%. B1anmoB1gHO p1yHAa €KOHOMISI KOIUTIB 110 €JIEKTPOCHEPT1] 32 paXyHOK 3pOCTaHHS
NPOAYKTUBHOCTI JAHOTO TBUHTOBOIO KOHBEEPA 3 0OEPTOBHUM KOXKYXOM IIPU BKA3aHUX
napamMeTpax CTaHOBUTUME:

Eqp=196-22-0,015-8-1-240-0,92=114,25 rpH.

EKOHOMISI KOIITIB IO 3apO01THIM IUIAT1 ONEepaTopa, 3aJ1IHOr0 B 00CIYyrOByBaHHI
KOHBEEpPA, B JAHOMY BUNAAKy CTAHOBUTHME:

Eynso= (8791 - 1,22 - 12 - 24%) / 100% = 30888,06 rpH.

OTxe, 3arajbHa €EKOHOMIS Bl BMKOPHUCTAHHSI TBHHTOBOIO KOHBE€pa 3
00epTOBUM KOXyXOM ctaHoBuTtuMe 31002,31 rpH.

AHaN3ylOuUd BHUIIEC IPUBEACH1 PO3PAXYHKH MOXKHA 3pOOHUTH BHMCHOBOK, IIO
O17bIIIE 3POCTaHHS NPOAYKTHBHOCTI TBUHTOBOIO KOHBEEpPA 3 OOECPTOBUM KOXKYXOM €
€KOHOMIYHO OOIPYHTOBAHE. 3arajioM OOE€pTaHHsS KOXXyXa Yy T'BUHTOBOMY KOHBEE€pPI
N03BOJISIE TP MNEBHUX KOHCTPYKTHUBHO-TCXHOJIOTTYHUX IapaMeTpax OTPHUMYBATH
3HAYHUM €KOHOMIYHHUM €(PEKT 1 3HAYHO MIABUIIYBATH NPOAYKTUBHICTh TPAHCHOPTHUX
onepauii (Ha 24%) 03 3HAYHUX TNEPEBUTPAT EJICKTPOCHEprii. 3araJbHUM
€KOHOMIYHMK €(PEeKT NpM BHUKOPUCTAHHI ONTHUMAJIBbHMX IIAPAMETPIB POOOTH
IBUHTOBOI'O KOHBEEpA 3 OOCPTOBUM KOXKYXOM cTaHOBUTHME Ouibiie 10%. Takox
MO3UTUBHUM MOMEHTOM € TE, IO 34 PaXyHOK 30YypEHHsI Mareplany Bl OoOepTaHHS
KO>KYyXa 3HAa4YHO Nafar0Th BUTPATH €ICKTPOCHEPril HA O0€PTAHHS LIHEKA.

BucHoBku

1. HainO1npmr €(peKTMBHUMM MapamMeTpaMu pPoOOOTH T'BUHTOBOT'O KOHBEEpA 3
00EpPTOBUM KOKYXOM € 00€pTaHHS KOXKyXa 3 yactora 468 00/XB. 1 IIIHEKA 3 4YaCTOTOIO
700 06/xB. IIpn mux mapameTpax MPOAYKTUBHICTh 3pocTae Ha 20%, NOTYKHICTh HA
mHeky crnagae 3 20% no 15% (ans gBuryHa 2,2 kBT), a IOTY>XKHICTh Ha KOXYXY
cknagae 10% (ana aBuryna 1,5 kBrt). 3aranbHe 3pOCTaHHS ITOTY>KHOCTI CKJIQJa€
1,82%. lloganpuie IMABHUILIECHHS 4YacTOTA OOEpPTaHHS KOXyXa IPU3BOAUTH [0
3POCTAHHS MIPOJYKTUBHOCT1 MPOLECY TPpaHCHOPTYBaHHS Ha 24%, 110 € MO3UTHUBHUM
SIBULLIEM.

2. 3aranbHU  €KOHOMIYHMM €(QEKT IIpU BHUKOPMCTAHHI ONTHUMAJIbHUX
napamMeTpiB poOOTH 'BUHTOBOTO KOHBEEPA 3 OOCPTOBUM KOKYXOM CTAHOBUTH OLIbIIEC
10%.

3. 3a paxyHOK 30ypeHHsI MaTreplajay Bl OOE€pPTaHHS KOXKyXa 3HAYHO MaJaroTh
BUTPATU €JICKTPOCHEPril HA OOCPTAHHS LIHEKA.
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AHHOTALIUA

TEXHUKO-DKOHOMWYECKOE OBOCHOBAHUE MOBBIIIEHUS
MPOU3BOJUTEJBLHOCTU TPAHCITIOPTHO-TEXHOJJOTMYECKUX
MPOILIECCOB C MOMOIILIO BUHTOBBIX KOHBEMEPOB C
BPAIIAIOIIUMCS KOKYXOM

['eBko UB. b., /Iauyn A. E., Mensuuuyk A. JI., 3onortuit P. 3., lllyct Y. M.

Ins  noomeepoicoenuss 2unomesvl O HNOBbIULEHUU NPOU3BOOUMETIbHOCU
nepecpy304YHblX onepayull ¢ NOMOUbIO BUHMOBLIX KOHBEUEPO8 C B8pAUlAIOUUMUCS
KOJICyXamu  pa3paoomanHa  SKCNePUMEHMANbHAsl  YCMAHOB8KA U NPOBEOeHbl
IKCNEPUMEHMANbHbIE — UCCNe008AHUS,  pe3Vibmamvl  KOMOPbIX  NOJHOCHbIO
noomeepounu cunomesy. Ilposedennoe mexHuKo-9KOHOMUYEeCKoe 000CHOB8AHUE
yenecoobpazHocmu 8pAUEHUSL. KOMCYXA 8 BUHMOBOM KOHEeluepe NoKa3aio, Yymo npu
NoBvlULEHUU MOUWHOCMU KOHBeuepa Ha 4,5% nosvliulenuss e2o npou3eo00umelbHoOCmu
gospacmaem Ha 24%. Obwuu >3x0HOMUYeEcKUU dhdhexkm npu UCNOAL308AHUU
DPAUUOHANILHBIX NApamempos8 padomvl BUHMOB020 KOHBeUuepa C B8pauiarouiumcs
Koxcyxom  cocmaensem oonee 10%. J{na OoocmudiceHus — IKOHOMUYECKOU
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aphexmusHocmu nepecpy3ouHbiX onepayull ¢ NOMOUbIO0 BUHMOBLIX KOHBEUEPOB8 C
BPAUAIOUWUMUCS  KOJICYXAMU UYelecO0Opa3HO UCNONb308aAMb UYACMOm) B8paueHUs.
Koxcyxa 6 npeoenax om 460 0o 620 06 / mun.

Abstract

TECHNOLOGICAL AND ECONOMIC GROUNDS FOR INCREASING THE
PERFORMANCE OF TRANSPORT AND TECHNOLOGICAL PROCESSES
BY HIGH-QUALITY CONVEYORS WITH REDUCED LINES

Iv. Hevko, A. Dychun, A. Melnuchyk, R. Zolotuy, 1. Shust

To confirm the hypothesis of increasing the productivity of transshipment
operations with screw conveyors with rotary housings, an experimental installation
was developed and experimental studies were carried out, the results of which
completely confirmed the hypothesis. A feasibility study on the feasibility of rotation
has been conducted. The casing in the screw conveyor has shown that when the
capacity of the conveyor is increased by 4.5%, its productivity increases by 24%. The
overall economic effect when using the rational parameters of the screw conveyor with
a rotating casing is more than 10%. To achieve the economic efficiency of reloading
operations using screw conveyors with rotary housings it is expedient to use the
rotational speed of the housing in the range from 460 to 620 rpm.

YK 658.3.04/.05:658.5:622.002.5

OUIHKA, IEHTU®IKALISA IPO®ECIMHUX PU3UKIB Y POBOTI
OIIEPATOPIB MOBIJIBHUX MAIIIUH I MOHITOPUHI' YMOB IX ITPALII

Porau 1O. I11., K.T.H., nnpod.
TaspilucvKul 0epaHcasHul a2pomexHono2iYHull YHieepcumem

Y cmammi 3anpononosano HoGuu nioXi0 00 OYIiHKU, [0eHmuikayii
NpoeciuHux pu3uKkie y pooomi onepamopie MOOINbHUX MAUIUH | MOHIMOPUHSY VMO8
IXHboI npayi. /s oyiHKu U020 CMYNEeHI0 3anponoH08aHO BUKOPUCHOBYBAMU MAMPUYIO
DUBUKIB, KA 0AE MOJNCAUBICMb SAKICHO, A 3a HAABHOCMI HEOOXIOHOI IHGopmayii —
KITbKICHO OYIHUMU PU3UK 8 3ANEHCHOCMI 810 IMOBIPHOCMI BUHUKHEHHS HeumAamuol
cumyayii [ ii moxcaueux Hacliokie. Haeedeno npukiaou 6U3HAUEHHSI eleMEeHmIB
mampuyi pu3uKie onsa Qi3uyHuX, XIMIYHUX | eP2OHOMIYHUX YUHHUKIB PUSUKY, Hebe3neKU
HeulacHo20 B8UNaoKy, Hepeosoi Hanpyau. B sxocmi 3axnounoco emany GU3HAUEHHS
NpopeciuHo2o pu3uKy 3anponoHOBAHO BUKOPUCMOBYBAMU IHMESPANbHUL NOKA3ZHUK
DPisHs Npoeciuno20 pu3uKy Ha NIONPUEMCMBL, ONEePaAMUBHE BU3HAYEHHSL | peal)8aHHS
HAa HecaMmUBHI 3MIHU AK020 MOMCIUBE TUULE 3A YMOBU NOCMIUHO20 MOHIMOPUHSY U020
CKIA00BUX.

OwniHka npo(eCIMHUX PU3UKIB — L€ BUSBJICHHS HEOE3MEK Yy MpoLecl mparil,
BU3HAYCHHS 1X BEJIWYMHMU 1 3HAUMMOCT] PU3MKIB, 1[0 BUHUKAIOTh. OILIHKA PUBHKIB €
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