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JOCJIKEHHA BTPAT AKTUBHOI EHEPTTI B POBOYNX MAIIIMHAX
MOTOKOBUX JITHIA 3EPHOOUYMCHUX ATPETATIB
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Taspiticoruil 0epaicagrull azpomexHoA0SIMHUL YHIGEPCUmMem

Jlocniooceni empamu akmueHoi enepeii 6 QYYHKYI npoOyKMUSHOCMI NOMOKOB0I NHIT 36PHOOYUCHO20 azpe2amy Ois

Pi3H020 HAOOPY MAUUH 8 NEXHONO2IUHUX JIHISX.

IMocTanoBka mpodaemu. IcHyIo9i arperatu IS Tmic-
ns130MpanbHOi 00pOOKK 3epHa XapaKTepH3YIOThCs Oe3re-
PEPBHHM TEXHOJOTIYHUM 3B’SI3KOM OKPEMHUX oOmepamiil i
JIO3BOJISTIOTH BECTH OOPOOKY 3€pHa 3a PI3HUMH TEXHOJIO-
TYHUMH BapiaHTaMH 3 BHKOPHUCTAHHAM IIOCIIiIOBHO-
TapaesbHOTO arperaTyBaHHs MaIllWH B ITOTOKOBIH JiHii.
B MOTOKOBHX TEXHOJOTIYHHMX JIHISAX CIIOCTEPIraroThCs
3HAYHI BTpaTH €Heprii B MPUBIAHUX EJNEKTPOABUIYHAX i
pobounx mammuax [1]. Ix HeoOxiaHo posrisgatu koM-
TUIEKCHO JIsl BCi€T IIOTOKOBOT JIiHi1.

AHani3 ocraHHiX pociaimxeHb i myouikaniii. Haii-
OIPIIMM CIOXKHMBaueM EJEKTPUYHOI eHeprii € eleKTpo-
npuBiA. 3a3BUUail BKa3yeThCsl HOTO YacTKa CHOXXHBAHHS B
60 % Bix Bciei BupoOseHol enekrpoeneprii. Haioimbmri
BTPAaTH EJCKTPOCHEPril MaloTh Micie y crmoxuBava. Lli
BTPaTH B €JEKTPONPHBOAI MOXYThb jpocsratu 60 % Bin
3arajpHUX BTpar. Lle NpuBOAMTH 10 BUCHOBKY, IO €JIEKT-
POTIpUBIJT € OCHOBHOKO 0a3010 30€pexeHHsI eIEKTPOCHEP-
rii [1, 2].

[IutaHHAM BTpaT akTUBHOI €Heprii B CydacHUX JO-
CHIIKCHHAX NPHUIUIAETBCS BENMKa yBara. Ilpm mpomy
€JICKTPOABUTYH 1 po00oYa MalllHa PO3TILIIAIOTECS OKpe-
Mo. KomriekcHe AOCiKeHHsT BTpAaT aKTHBHOI eHeprii B
CHCTEMI IOTOKOBHX JTiHIN HE MPOBOAUIOCH [3, 4].

Mera crarti. B poboTi mocraBiieHa 3ajada KOMII-
JIEKCHOT'O JIOCIIJDKEHHS BTPAT akKTUBHOI €Heprii B cHuCTeMi
MOTOKOBHX JIiHIH 36pPHOOYHMCHUX arperaris.

OcHoBHiI MaTepiaim JpociimkeHHs. B pesynbrati
BUBYCHHS JIITEPATYpHHUX JaHHUX MPOBEJICHO aHaJli3 NPUH-
IUMIB opranizamii oOpoOKH 3epHa Ha 3EpHOITYHKTaX, Ha
MiZCTaBI 9OTO BCTAHOBJICHI TEXHOJIOTIYHI omeparii 00-
poOKHM 3epHa, PO3MONIICHHS BUTpAT EJIEeKTpOeHeprii Ha
Hux. [Ipy aHami3i nepeTBOPEHHs Ta BUKOPHCTAHHS €JICKT-
PHYHOI €Heprii, 10 CIIOKUBAETHCSA 3 EINEKTPUIHOI MEPEexi
CWJIOBUM TIPUBOJHHUM €JIEKTPOOOJaHAHHIM pPOOOUMX
MAIIIMH MMOTOKOBUX JIiHIA 36pHOOYHCHHX arperaTiB B pe-
KUMax poOOTH OJIM3BbKHX 10 HOMIHAIBHUX, BCTAHOBJICHO,
IO TOJIOBHI BUTPATH EJIEKTPUYHOI eHeprii mos’si3aHi 3
BUKOHAHHSAM MAalllHHAMHU TEXHOJIOTTYHHUX OMEpaIliii.

AmHani3 nokasas, 10 BUTPATH €JIEKTPUYHOI eHeprii B
TEXHOJIOTIYHUX Tpoliecax oOpoOKM 3epHa Ha OAWHHIIO
npoxyKuii B 2-3 pas3u Bipi3HAIOTHCS IS OHAKOBUX 3€p-
HOOYMCHUX arperariB. Ha manuii 4ac BiZICyTHS METOJMKA,
IO JIO3BOJISIE TIPOAaHANI3yBaTH BIUIMB PEXUMIB poOOTH
oOnagHaHHS Ha €EKTUBHICTH IIEPETBOPEHHS Ta BUKOPH-
CTaHHs EJNEKTPUYHOI eHeprii K B OKPEMHUX ITOTOKOBHX
JHIAX, TaK 1 B HUIOMY 10 36pHOOYHCHUM arperaram. llpu
I[FOMY BCTAQHOBJICHO, II0 HaWOLIbII iHGOPMATUBHUM IIO-
Ka3HUKOM JUUISI BU3HAUCHHSI €HEPro30epiralodmx pexuMiB
poOOTH € MUTOMi BHTPATH ENEKTPHYHOI €Heprii Ha Ipo-
nec oOpoOKku 3epHa. BcTaHOBIEHO, MO JOCTIIKEHHS

BILUTUBY PEXHMIB POOOTH CHIIOBOTO €JIEKTPOOOIaTHAHHS
Ha MPOLIECH IEPETBOPEHHS Ta BUKOPHCTaHHS €ICKTPHY-
HOI eHeprii HalOibII MJOLITBLHO MPOBOAWTH Ha 0asi
36pHOOYUCHHUX arperaTiB BITYU3HSHOTO BHPOOHHUIITBA
3AB-20, 3AP-5, 3AB-40, 3AB-25.

IIpu aHami3i TEXHONOTIYHUX CXEM 3€PHOOYHMCHHUX ar-
perartiB BCTaHOBIIEHO, IO NPHUBOJHE CHUIIOBE €JIEKTPOOO-
JaJHAaHHS 3EPHOOYMCHUX arperaTiB Mae MOJXJIUBICTh
€KOHOMIi eJeKTpU4HOI eHeprii, sika NPUHIUIOBO MOXKeE
OyTH peanizoBaHa B TPhOX HAIPSIMKaX: EKOHOMISl €JIEKT-
poeneprii 1o 1-5 % Big CKOpOYEHHS TPUBAJIOCTI XOJIOCTO-
To X0y oOJaHaHHS, €KOHOMIs enekTpoeHeprii go 1-5 %
BiJl CKOPOYEHHS TPUBAJIOCTI poOodoro mepiogy obmai-
HaHHA, €KOHOMisl enekTpoeHeprili mo 1-5 % Bim 3amiHm
HEJIOBaHTAXEHNX 10 45% eNeKTPOABHUTYHIB Ha MEHIILY
MOTYKHICTB.

B sAxocTi kpuTepito OIMIHKK eHepro30Oepirarounx pe-
KHUMIB pOOOTH €NEKTPOMEXaHIYHUX CUCTEM MpU 00poOLi
3epHa 3arporoHOBaHi MUTOMI BTPaTH aKTUBHOI €Heprii Ha
OJIMHUIIIO MPOAYKIIT 3 ypaxyBaHHSIM (haKTHYHOTO 3aBaH-
TaXCHHS OONagHAHHA, SAKi 3a0€3MCYyIOTh ONTUMI3AIiI0
NPOJYKTUBHOCTI POOOYMX MAIMH 32 MIHIMYMOM ITHTO-
MHX BTPAT €Heprii.

B [3] 3amponoHOBaHa METOIUKA JOCIIIKCHHS BTPAT
aKTHUBHOI IMOTYKHOCTI B CHCTEMI "eNeKTPOABUTYH-POOOYA
MammHa". L{i€f0 METOIWKOI0 MOXHA CKOPHCTATHCS IS
JOCTIKCHHST BTPAT aKTHBHOI €Heprii B poOOYMX MaIIu-
HaX MOTOKOBHUX JIiHIH 36PHOOYNCHUX arperaris.

B moTokoBiii JiHII OYHIIEHHS 3€pHA OYUIIYBAILHO-
COpTUpYBalibHA TPpyIla MallIMH 00’ €THAHA B €IMHUAN OJIOK 1
CKIIaJia€ OAHY JAHKy OYHCTKH Ha TOTOKOBiH minii. Ma-
IIMHU KOHCTPYKTHBHO YB’sA3aHi ApYT 3 Apyrom. [TosiTps-
Ha 1 pelliTHa YacTHUHU 00’ €HaHI B 3aralbHill KOHCTPYK-
mii. Tpiepa 3B’s3aHi 3araJIbHAM MPUBITHAM MEXaHi3MOM.
B mux ymoBax 3a0e3nedynT iHAMBITyaJlbHE 3aBaHTaKCH-
HS MAaIlWH 1 JOOWBATHCS ONTHMI3allii OKPEMO KOXXHOI 3
HUX He epekTrBHO. HeoOXiTHO onTHMi3yBaTH peXXuM po-
00Tu BCi€l JJAHKK MOTOKOBOT JIiHIT 1 3HAWUTH ONTHMAIIBHY
IIPOJYKTUBHICTh IOTOKOBOI JIiHI1, IPH SIKifl BUKOHYIOTHCS
BCI TEXHOJIOTIUHI OOMEKCHHS Ha MPOIEC OYHIICHHS 3ep-
Ha TIPH MiHIMAJIFHUX BUTPATax €JICKTPOCHEPTil.

3a meroaukoro [4] Oynu ZOCHTIKEH] 3aeKHOCTI TTH-
TOMHX BTpaT aKTUBHOI €HepTii B QYHKII{ MPOAYKTUBHOCTI
MTOTOKOBOI JiHIi Ui pi3HOro HAOOpPy MAILIMH B TEXHOJO-
riuniit niHil 3epHOOUNCHOTO arperaty 3AB-20.

Po3paxyHKOBi aHi MUTOMHUX BTpaT aKTUBHOI €HEpTii
3aHeceHi B Tabu. 1.

Ha puc. 1 HaBezeHi 3aJie)KHOCTI MUTOMUX BTPAaT aK-
TUBHOI eHeprii B (YHKII{ NPOAYKTHBHOCTI IOTOKOBUX
JIHIN Ui pi3HOTO HA0OPY MAalIMH B TEXHOJOTIYHUX JIiHi-
sIX 3epHOOYnCHOro arperary 3AB-20.
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Ta6mumg 1 — Po3paxyHKOBI JaHi MUTOMHUX BTPAT ak-
THBHOI €Hepril

ITuToMi BTpaTH €HEPrii, Wy, , JK/KT
B1 nBI
K?/’C HOPist Tl:/[e;{_- TE?)H(-: 3/0 Tpi€ minii | s 3
P P™ 1 vam. | PP | Ges Tpiepa-
TOp | Tep L.
TpiepiB| Mu
0,56| 1127 | 4716 | 888 | 1796 | 3616 | 8527 | 12143
1,11| 578 | 2466 | 496 | 960 | 2008 | 4500 | 6508
1,67) 395 | 1716 | 364 | 682 | 1486 | 3157 | 4643
2,22| 304 | 1341 | 298 | 542 | 1182 | 2485 | 3667
2,78| 249 | 1116 | 260 | 460 | 998 | 2085 | 3083
3,33| 213 | 966 | 234 | 404 | 922 | 1817 | 2739
3,89| 186 | 816 | 214 | 364 | 832 | 1580 | 2412
4,44| 167 | 779 | 200 | 334 | 760 | 1480 | 2240
50| 152 | 716 | 190 | 310 1368
5,56 139 | 666 | 180 | 292 1277
6,94| 117 | 576 | 166 | 258 1117
BO00 :\mn.,]m’m'
TOO0 4
i 1
S000 4
4000 3
3000 K 4
1000 4 2 \L
] [ 2 'I (" 7 8
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Pucynox 1 — 3anexHOCTI TUTOMUX BTpAT aKTUBHOI
eHeprii B (yHKIIIT IPOAYKTUBHOCTI MOTOKOBUX JIHIH
3AB-20 ans pizHOr0 HaOOPY MAIIMH B TEXHOJIOTTYHUX
THISX:
1 — onHa miHig 3 TpiepoM; 2 — ofHa JTiHIA Oe3 Tpiepa;
3 — nBi niHil 3 Tpiepamu; 4 — 1Bi iHIi 6€3 TpiepiB
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PucyHox 2 — 3aiexHOCTI MUTOMUX BUTPAT
eJleKTpoeHeprii B PyHKIIT IPOAYKTUBHOCTI TOTOKOBUX
JIHIN:
1 — onHa miHig 3 TpiepoM; 2 — ofHa JiHIA Oe3 Tpiepa;
3 — nBi niHil 3 Tpiepamu; 4 — 1Bi JiHIi 6€3 TpiepiB

Sx BugHO 3 puc. 1, 3aMeXHOCTI MUTOMHUX BTpAT aK-
THUBHOI €Heprii B QyHKIIi MPOAYKTUBHOCTI HA OCHOBHHX
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JIUITHKaX 3aBaHTAXXEGHHS MAroTh IUIABHO MAJarouMi Xa-
pakTep i € GpyHKIi€I0 HAOOPY poOOYNX MAIIWH B IOTOKO-
Bill JiHIi, IO J03BOJIsIE BHOWpATH IHTEpBAIHM 3aBaHTa-
JKSHHS JTiHIA 3 MIHIMYMOM BTpaT aKTHBHOI €Heprii.

Ha pucynky 2 HaBeneHi 3aleKHOCTI TUTOMUX BUTpAT
aKTHUBHOI eHepril B QYHKII MPOAYKTUBHOCTI MOTOKOBHX
JiHil 3epHOOUYUCHOTO arperaty 3AB-20 mist pisHOro Ha-
60py MaIIHH.

BucHoBkH. MiHIMyM NHUTOMHX BTpaT €Heprii mocs-
raeThbcsl IPH TEBHIi npoaykTuBHOCTI. Tak, Juis ABOX JIi-
Hiif 6e3 TpiepiB MiHIMyM NHTOMHUX BTpaT €Heprii gocsra-
€ThCs HA IHTEpBaJIl MPOAYKTUBHOCTI Bix 3 10 7 Kr/c.
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Abstract

STUDY OF THE LOSSES TO ACTIVE ENERGY
IN WORKER MACHINE PRODUCTION LINE
UNIT FOR PEELINGS GRAIN

M. Postnikova

The explored losses to active energy in functions of
capacity to production line of the unit for peelings grain
for miscellaneous of the set of the machines in technolog-
ical line.



