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Xapxkiscokuil HAYIOHANbHUL MEXHIYHUL YHIBepCUmem CLIbCbK020 20cnodapcmea imeni [lempa

Bacunenxa, Ykpaina

JOCJIIKEHHSA HIVIAXIB KEPYBAHHSA EHEPT'OCIIOKUBAHHAM
EJIEKTPOIIPUBOJAIB OB'€EKTAMU AI'POITPOMHUCJIIOBOI'O KOMIUVIEKCY

Ilpoananizosani pexcumu pobomu eneKmponpusooy pobouux Mauwiun 8 azponpOMUCIOBOMY KOMNIEKCI.
Ilposedeno oemanvhe 0b2pyHMYBAHHA G1ACMUBOCHIEN NPUCPOI8 AKI 6X00AMb 00 CKIAAOY eNeKMpPOMEeXaHIUHUX
cucmem ma npusedeHi cnocobu KopezysanHs eqhekmusHocmi pooomu 3i SHUMHCEHHS eHePEOCTIOHCUBAHHSL.

Knwowuoei cnosa: enekmponpugoo, eHnepeo3bepedicents, Nnepemeopioéay  4acmomu, npoOyKMueHicmuy,
pecynioeans, enepeoeheKmugHicms.
IMocTanoBKa npodaeMu Tomy  kepyBaHHs 3IICHIOETBCS €HEPreTUYHO

BinoMo, 1110 OCHOBHHM CIIO)KHBAa4YeM €JICKTPHYHOL
€Hepril € eNeKTPONpUBOJ (EJIEKTPOIPHUBOJ CIIOKUBAE
6mu3pko 60 9%). Sk mokaszye MOCIHIMKEHHS CTPYKTYP
BTPaT y BHUPOOHUNTBI, pO3MOAUTY ¥ CIIOKUBaHHS
eNEKTPUYHOT eHeprii, 10 OCHOBHA YacTKa - OJIM3BKO 85
% - noBoauThcs Ha cepy CEHEProClOXKHMBaHHS, a
BTpaTH IIPH Nepeadi eNeKTPOCHEePrii CTaHOBIATH 7...11
%. ToMy OCHOBHI 3yCHIUIA IO €HEpro30epeKeHHIO
MOBUHHI OYyTH CKOHIIEHTPOBaHI B cdepi CIOKUBaHHS
EJIEKTPUYHOT eHeprii.

Bci enexrponpuBonu (EIT) cumoBoi moOyToBOi
TEXHIKH YMOBHO PO3JUISIOTH Ha ABI IPYIIH.

[lepmia BHKOPUCTOBYETbCS B arperarax, IIo

00CITyTOBYIOTH TEXHOJIOTI9Hi TIPOIIECH, K1
He3IificHeHHI 0e3 TOYHOTO KepyBaHHS TEXHOJOTIIHUMHU
KoopauHaTamMu  (TIPOKATHI  CTaHH, METaJ000pOOHI

BEpCTaTH Ta iH.) Ta BChOTO HANIUyeThCs He Oinbme 15 %

BCIX €JIEKTPOIIPHBO/IIB.
Hpyra rpyma (85 %

BUKOPHCTOBYETbCS Yy  Hacocax,

BCIX EJIEKTPONPHUBO/IIB)
BEHTUIISATOPAX,
TpaHCIIOpTEpax, Ta iH..

3a paxyHOK TOro, IO B MOJIOHMX arperarax
3BUYAHHO BHUKOPHUCTOBYIOTHCS HaWIpocTii
SJICKTPONPUBOAM 3 HE 3aBXKIM MPABMILHO OOpaHUMH
JIBUTYHAMH, TOMY LIl TPy NPUALIIOCS Majo yBary,
ajle came B I TIpyIi ICHYIOTb OCHOBHI peE3epBH
€HEepro30epeKeHHs, IO € aKTYaJbHUMHU.

AHaJi3 OCTAHHIX JOCTIIAKEHD | myOaikamii

Sk mokaszye aHanmi3 Cy4acHO! HayKOBO-TEXHIYHOL
JiTepaTypu, INepeBaykHa OUIBIIICTh EJNEeKTPONPUBOIIB
(6impme 95 %) acumxponHi aBurynn (AI) 3
KOPOTKO3aMKHEHUM POTOPOM SIKi € HeperyJibOBaHHMHU.
TexHosoriuHi nporiecy, y OUTBIIOCTI BUMAJIKIB, MAIOTh
moTpedy B KepyBaHHI TEXHOJOTIYHHMH IapaMeTpaMHu:
YacTOTOK OOEepTaHHs, TUCKOM, TEMIIEPATypOIO Ta iH..

Hee(DEeKTHBHO Ta MPUBOJUTH JI0 BEMKHUX BTPAT €HEprii.
CydacHi (axiBIiB BBa)KarOTh, IO EKOHOMIUHUI

PO3BUTOK  €HEpro30epeXeHHS B  CICKTPONPHUBOII
MPaKTUYHO BHYEPNAHUUA. AJie OCTAEThCS BEIUKUIA
MOTEHINiall 1O BIOCKOHAJIOBAHHIO NPOCKTYBaHHS

CHCTEM 1 ONTHUMIi3allil TEXHIYHUX PIlICHD B ILIIOMY.

®opmy/II0BaAHHS METH CTATTi

[IpoanamnizoBaHi pe:KUMH POOOTH EIEKTPOIPHUBOLY
poboYnx MallMH B arponpoOMHCIOBOMY KOMILIEKCI.
IIpoBeneno getampHe OOTPYHTYBaHHS BIACTHBOCTEH
HPHUCTPOIB SIKi BXOIATH IO CKIANy €IeKTPOMEXaHIYHUX

CHCTEM Ta TPHUBEICHI  CHOCOOM  KOpETyBaHHs
e(heKTUBHOCTI poboTu 31 3HIDKEHHS
SHePrOCIOXUBAHHS.

BukJiax ocHOBHOTro MaTtepiany

OcHOoBHHUIT ~ cmoci0  eHepro3OepeXeHHS B
enexkrponpuBoni AIIK - mepexix Bim HeperyJis0BaHOTO
EIl mo perympoBaHOro, To0TO momada 10 pobOoUOro
OpraHa MOTYXHOCTI, 110 BUMAara€eTbCsi B JaHUH MOMEHT,
3 MiHIMaJILHUMH BTPaTaMH.

TexHiYHO 1€ peaJi3yeThCsl BKJIIOYCHHSIM MiXK
MepeXer I JBUIYHOM KEPOBAHOTO EJIEKTPUYHOTO
neperBoproBaua [1U (puc. 1), sikuil BrMBae Ha

HIBHKICTh BUTYHA.

Brkonanii

Tpatcipopsatop Ilinia

P

AF

w
Puc. 1. CtpykTypa eHepreTUIHOTO KaHaIy
€JIeKTPONpPUBOJIA
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Enexmpuuna inocenepisn

Cxema mepemadi  TMOTYXKHOCTI  BimoOpaxkae
XapakTepHi MapaMeTpd  EHEPreTUIHOTO  MPOIeCy
TpaHCIIOPTY eHeprii Bix jmxkepena (TpaHcdopmaropHoOl
MiZCTAHINI) 70  CcmokuBada  (EJICKTPOJBUTYHA).

TTOTYKHICTH TEXHOJOTiUHOTO Tpouecy P

m.np MOXKEC

OyTH BH3HAa4YeHa: HANpPYrol I CTPYMOM; KyTOBOIO
IIBUIAKICTIO # MOMEHTOM; THCKOM 1 BHTpPaTO0 B
TiIpaBIIYHUX MIPOIECaX.

InTerpan 3a 3ajanuii yac | Bil HOTYXHOCTI €

enepris W

]
W =jP(t)dt. )
0

IleperBopeHHs 1 epeaya eHEprii, HE3aIeKHO Bif

crocoOy peanizarii, cynpoBomkyeTbest Brpatamu AP,
BEJIMYMHA SKUX iICTOTHO 3QJIC)KHUTH BiJ] yCTaTKyBaHHS i
PEXHUMIB ioro podotu.

Sk mokasye aHaii3, 0 e(EeKTUBHICTh OY/b-IKOTO
CHEPreTHYHOT0  IIPOLIECY  BU3HAYAETHCA  TAKUMH
(axTopamu:

1. Hackinpku BiINOBIAAIOTH BEJIMYMHH BUMOTaM
ONTHMAJIBHOTO TEXHOJIOTIYHOTO Mpolecy (HAaIpUKIaN,
JUIS Hacoca B TiIPOCHUCTEMI);

2. HackinbKu BEJIMKUMHU € BTPATH.

BupimaneHy oOmiHKY ()aKTHYHOI eHEepreTUYHOI
e(pEKTHUBHOCTI CHUCTEMH NOTPIOHO pPOOWUTH TINBEKH
MOPIBHSHHAM BHUKOpPHCTaHO! eHeprii 3a CTpPoOK, 3
€HEepri€lo, CIIOXKUTOI BijL JyKepena 3a 11eH vac.

Ha puc. 1 enepreTnyHa niarpama BKa3ye cydacHi
LUISIXH €Hepro30epeKeHHs B €JIeKTPOIIPHBOIL:

1. Bubip eekTuBHOrO 3 TeXHIYHOT i eKOHOMIYHOT
TOYOK 30py CIIOCOOY KepyBaHHS BEIMYMHOIO, IO
YTBOPATh CHOXXKMBAHY TEXHOJOTIYHUMH MalliHAMH
MOTYXHICTb.

2. llogaya crioxuBaueBi eHeprii HeoOXimHOI (abo

ONTUMaNbHOI) ToTykHOCTi P

m.np JOCATaEThCA 3a

paxyHOK KepyBaHHsA OJHi€I0 ab0o JBOMa BEIMYHHAMH,
IIO YTBOPATBH Y NOOYTKY HOTYKHICTB.

Bimomuii  crmoci®  peryioBaHHS ~ THCKOM Y
ripocucTeMi — IpocemtoBaHHs, TOOTO 3MiHIOIOYH OIIip
CHCTEMH, 3aKpUBaHHAM a00 BiIKpUBAHHAM 3aCIiHKH Ha
BHUXOJi Hacoca. peryJItoBaHHs

Iammi moax  —

HIBHIKOCTI 0OEpTaHHs Baja IBUTYHA. SIK MOKa3yrOTh
JIOCTiTA BTpPaTH B HAacoci Ap&n W CIIOKHUBaHHS

SJIEKTPUYHOT IMOTY>KHOCTI BiIPI3HAETHCS B KiJIbKa pasib.

3. Bubip edexTmBHOrO 3 €KOHOMIYHOI Ta
TEXHIYHOI ~ TOYOK  30py THIy  PEryjJbOBaHOTO
CJICKTPONPUBO/A, TOOTO CHCTEMH  IE€PETBOPIOBAY
4acTOTH - ABWTYH, IO J03BOJIIE KEPYBaTH IIBUAKICTIO
HE B JUCKPETHOMY Jiama3oHi 3 MiHIMaJbHUMH
BTpaTaMH.

B enextpompuBogax CiabChKOTO TOCIOAPCTBA
BHKOPHUCTOBYIOTBECS KOPOTKO3aMKHEHI AJl, MIBHIKICTH

AKAX 3MIHIOETHCS MiJ BIUIMBOM DPETyJIIOBaHHSA YaCTOTH
CTpyMy ¥ aMIUIITYAM HAmpyrd >KHUBJICHHS (YacTOTHE
peryioBaHHs), a00 TUIBKM aMIUTITYAW (TlapamMeTpuyHe
peryJoBaHHS).

Jpyre pimeHHs, OiIpII JAemieBe, BUSBIAETHCS
HETIPUHHATHUM, OCKIIbKM BHMAara€ IpH TpPHUBAJIOMY
pPEeXUMi POOOTH MiJBHIIEHHS IOTYXXHOCTI ABHUTYHA Y

JBa pa3u, MIJABHUIICHOTO KOB3aHHS, MPHUMYCOBOTO
BiJIBOJTY TeIlIA.
Tpu nuaxu eHepro3OepexeHHs, AKi  Oymu

3a3HaueHi, HE 3alekaTh BiJ] KOHKPETHUX TEXHIYHUX
pilIeHs ¥ BUMIATY KiHIIEBOTO TEXHOJIOTIYHOTO MPOIIECY,
TOMY IO TPHU3BOAATH IO 3HIDKEHHS EHEPreTHYHUX
BUTpaT Ha caM NpOIeC 1 3MEHILIEHHIO BTPAT Y po00oYnx
MalluHax.

BukopuctoByroun  acuaxponnmii EIl  iHOmi
BIA€ThCA 3HU3UTH BTPAaTH B HEPETrYJILOBAHOMY IO
IIBUKOCTI y JBUTYHI ¥ Y KUBWJIBHIN JiHIT, 3HIKYIOUH
Opd  OOMY Hampyry Ha Bally JABUTYHa, 3
BUKOPHCTAHHSIM KOMIIEHCAI[IT pEaKTUBHOT MOTYHOCTI.

Ha mpaktuii 1HKONIM BHAETBCS —peanizyBaTH
eHepro3oepiraoyi NUIIXH, SKi TOB'SA3aHI 3 TOYHOIO
peanizailiel0  CHepreTMYHOro kKaxamy. Jlo Takux
IporpamM eHepro30epeKeHHsT BiTHOCUTBCS TPaBHIIbHUI
BUOIp  CHJIIOBOTO  BCTaTKyBaHHA -  BHUKIIOYCHHS
HEBHIIPAaBIaHOTO 3aBUILCHHS
MOTY>XHOCTI, 10 3HayHo 3HWkye KKJ[ arperary, a

BCTaHOBJICHO1

TAKOK 11 3aHIDKEHHs, [0 3HWKYE HAJIHHICTb.
Haii0inpm cyTTeBmid eeKT MOXHA MOCSTHYTH JIHIIE
MpU KOMIUIEKCHOMY TIiIXOJi JO BHUPILICHHS KOXHOT
mpobjieMr 3  ypaxyBaHHAM TEXHIKO-CKOHOMIYHHX,
HAJIMCTHOCTHHX 1 IHIIUX MapaMeTpiB.

OcHoBHMIT LUIAX EHepro30eperKeHHS
€JIEKTPOIPHUBO/IA — 1€ MOAa4ya KiHI[EBOMY CIIOXKHBAaYy —
poOouiii MmamriHi — HEOOXiZHOI B KOXHHA MOMEHT
motyxxHocTi. Llporo Moxe OyTH IOCATHYTO 3a
JIOTIOMOT OO YOPaBITiHHS KOOpAWHATAMH

enekTponpuBoay. Llei mporec cTaB OCTaHHIMH POKaMH
OCHOBHAM B PO3BUTKY EJCKTPOIIPHBOAY y 3B’S3KY 3
[OSABOI JOCTIMHUX TEXHIYHUX 3aco0iB i HOro
3MIICHEHHS — IEPETBOPIOBAYIB YaCTOTH Ta iH.

TumnoBa cxema i’ €THAHHS ITEPETBOPIOBaYA
YacTOTH JIO EIEKTPOIIPHBOIA ITOKa3aHa Ha pHUC.2.

Cucrtema [TY-A]l 3 KOPOTKO3aMKHEHUM POTOPOM €
MEPCIICKTHBHAM HAa HAWONMKYI POKH  TEXHIYHUM
PIIIEHHSIM CYYacCHOTO PETyJIHOBAHOTO €JIEKTPOIIPHBO/IA.

Bx it Hexeponasmii dintp

peaxrop

AmToma mRepTOp B imet
nanpyin P

Puc. 2. Cxema enexrponpusoay ITH - A/l
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Bci  meperBoproBaui  eleKTpH4YHOI  eHeprii
MEPETBOPIOIOTh 3MIHHMM CTPYM OJIHI€l YacTOTH i
BEJIMYMHHU B 3MIHHUIM CTpyM 3 IHIIMMHU MapameTpam,
MOXYTh PETYJIIOBATH UM CTAa01Ii3yBaTH BUXITHUH CTPYM

abo Hampyry. ToMmy BenMKe 3HAUeHHI  Mae
XapaKTepUCTHKa  IIEPETBOPIOBAaYa  AK  IpHMada
eNIeKTpUyYHOi1 eHeprii. Mo)kHa BHKOPHUCTOBYBAaTH JIBa
OCHOBHHX THIH IEpETBOPIOBAdiB.  CTAaTHYHI 1
CIIEKTPOMAIINHHI. 3 TOTISAY SKOCTI eNeKTPUIHOI
eHeprii 1  BIUIMBY Ha  JKUBWIBHY  MEpEXKY
SJICKTPOMAIIMHHI ~ [epeTBOPIOBaYl  MaroTh  Oinblie

mepeBaru. Aje iX 4acTKa HNOCTiHHO 3MEHIIIYETHCS, TOMY
mo BOHM rpomizaki i matoth ripmmi KK, Hixk
MIepeTBOPIOBaYi CTaTUYHI.

[MommpennMu € cTaTU4YHI HAMIBIOPOBITHUKOBI
mepeTBopioBadyi  Ha 0a3i  THUPHCTOpPiB, MiomiB i
Tpan3ucropis. [Ipouecu perymoBaHHS Ta IepeTBOPESHHS
eNeKTpoeHeprii B CTATHYHHX  IIEPETBOPIOBavax
BiIOYBaIOThCA 332 PaXyHOK pOOOTH HAIIBIIPOBITHHKOBUX
€JIEMEHTIB, II0 € MPUYMHOIO BHUHHUKHEHHS BHIIUX
rapMOHIYHHMX HamNpyr Ta CTPyMiB Ha BXOIi 1 BHXOAI
mepeTBopioBadiB. ['eHeparis BHIMUX TapMOHIYHUX
CTpYyMY 1 Hampyrd BHKIHMKA€ CIHOTBOPEHHS HANpYyrH i
BTpaTH, a NPU3BOJUTE 10
3HAKO3MIHHHMX CKJIQJIOBUX MOMEHTY, LIO HETaTUBHO

MMiABUILEH] TaKOX

TO3HAYAE€THCA HA pEIKUMaAX CJ'IeKTpI/I‘IHO.l. MalllnHH.

BucHoBxku

Sk moka3zye aHami3, MpPOBEACHI TOBTOTPHBAII
JOCITI/DKEHHST  TO3BOJISIIOTh  C(hOPMYJIIOBAaTH HACTYIIHI

NporpamMu  MiABUINEHHS  CHEPro30EpeKeHHS B
enexkrponpuBonax 3 AJl o0'exramu AIIK:
- y3arajbHEHHA  KpuUTepito  e(eKTHBHOCTI

MIPOLIECOM €HEPTOCIIOKHUBAHHS;

- CKJQJIaHHS CY4YaCHOIO MAaTeMaTHYHOrO OIHCY
€HEePreTUYHUX IMPOIIECiB 10 BiOYBAIOTHCS y CHCTEMI 3
peastizalli€ro mporpaMHoro 3ade3neueHHs;

- BUOIp Cy4JacHOI sSKiCHOI cucTteMu KepyBaHHI A/l,
1110 JI03BOJISIE MIPOBOTUTH MOJICPHI3aIII 0 31
30epexKEeHHAM ICHYIOYOTO  yCTaTKyBaHHS W
po3pobmstu HoBi EIl; - mpoBeneHHs SIKICHOTO aHaNi3y

BXKC

nepeaavi MOTY)XHOCTI BiJ JDKepena J0 CHOXHBava sK
B3a€EMO3B’SI3aHOI  €JIEKTPOMEXAHIYHOT ~ CHUCTEMH 3

ypaxyBaHHSM OCOOJIMBOCTEH BCIX €JIEMEHTIB CHIIOBOTO

KaHay;

- po3poOka Ta  BIPOBAIKCHHA  Cy4YaCHHX
e(eKTUBHUX eHepro30epirawdnx ANTOPUTMIB
KepyBaHHSI.

IIpoBeneHi MOCHiIKEHHS TOKA3yIOTh, IO 3aMiHa
HEIOBAHTAXKEHUX €JICKTPOIBUTYHIB B
arporpoMHKCIOBOMY KOMIUICKCI Ha IBUTYHH MEHIION

MIOTY>KHOCTI J1a€ €KOHOMIIO eeKTpoeHeprii 10 8%.
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DEVELOPMENT OF AN AUTOMATED TECHNOLOGICAL LINE OF PRODUCTION OF FEED
FOR LIVESTOCK WITH THE ADJUSTMENT THE QUALITY OF THE END PRODUCT
1.G. Abramenko; V.V. Guzenko
Kharkiv Petro VVasylenko National Technical University of Agriculture, Ukraine

The modes of operation of the electric drive of working machines in the agro-industrial complex are analyzed.

A detailed substantiation of the properties of devices that are part of electromechanical systems is carried out and
ways of adjusting efficiency of work on reduction of energy consumption are given. In scientific work, great
importance was given to the mechanical characteristics of asynchronous motors and the properties of the converter
as a receiver of electric energy. Using asynchronous electric drive is proved, in practice, it is possible to reduce
losses in the unregulated speed of the engine and in the feed line, thus reducing the voltage on the engine shaft,
using reactive power compensation. The article presented in the review reviews the main modes of operation of the
electric drive of working machines in the agro-industrial complex. A detailed substantiation of the properties of the
devices that are part of the electromechanical systems is carried out and ways of adjusting the efficiency of work on
reducing energy consumption are given. The analysis of the main methods of energy saving in the electric drives of
the agro-industrial complex is carried out, which allows changing at the moment the supply to the working body of
the required power with minimal losses. A structured system of frequency converter asynchronous motor with short-
circuit rotor, which shows the detailed connection of the converter to the electric drive, is a promising technical
solution of the modern regulated electric drive in the coming years. The results of numerical calculations of the
parameters of the energy process of transport of energy from the source to the consumer are obtained, which may
be useful in the development and implementation of modern efficient energy saving control algorithms. Studies have
shown that replacing unladen electric motors in the agroindustrial complex with engines of lower power yelds
significant electricity savings.
Keywords: electric drive, energy saving, frequency converter, productivity, regulation, energy efficiency.
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