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Anomauyia — METOI0 TOCITIJDKCHHS € KOMIUIEKCHUH aHaii3 BTpAT aKTUBHOI MOTY-
YKHOCTI B CHICTEMIi «EJIEKTPOJIBUTYH — poOoya MamuHay. CyMICHHUH pO3TJIsiL XapaKTepu-
CTHK €JICKTPOJBUTYHA 1 poOOYOT MAIIMHU JOMOMArae BUPIMIUTU TaKi BaXIIUBI JJISl BU-
0Opy MpHBOJA MUTAHHS SIK JIOCTATHS IMOTYXXHICTh JBUTYHA, MOXKIIUBICTh 3pYIICHHS 3
MICIIS, PO3TiH JI0 HOMIHAJIBHOI IIBHIKOCTI 3a 3aJaHUil mepioja 4acy. 3amporoHOBaHA
nudepeHIiiioBaHa CUCTeMa OI[IHKK BTPAT aKTHUBHOI MOTY)KHOCTI B CHCTEMI1 «EJIEKTPOJI-
BUTYH — po0oYa MallllHay, sKa 03BOJIIE BUOUPATH THTEPBAIN 3aBaHTAKCHHS MTOTOKO-
BUX JIIHIA OYUIICHHS 3epHa 3 MIHIMyMOM BTpaT aKTUBHOI €Heprii.

Knwuoei cnoea: eneproz0epexeHHs, eIEKTPOIPUBOJI, CKOHOMIS €IeKTPOSHEeprii,
KOpPHUCHA MOTY)XHICTh, BTPATH TOTYXHOCTI.

ITocranoBka mpoojaemu. B 3epHoouncHux arperarax 3AB-20, sxi
BCTAHOBJTIOIOTHCSI HA 36PHOOYHNCHUX MTyHKTAX, JJI TPAHCIIOPTYBAaHHS 3e€pHA
B1Jl IOBITPSHO-PEUIITHUX MAIMH A0 TPlEPHUX OJIOKIB a00 B OyHKepa 4uc-
TOT'0 3€pHA 3aCTOCOBYIOThCA CKpeOKoBi TpaHcropTepu 3AB-10.50000. [o-
CJIIIDKEHHS €KOHOMIYHOCTI pOOOTH €JIEKTPOIPUBOIY TPAHCIIOPTEPIB € aK-
TyaJIbHUM 3aBJIaHHSIM.

AHaJi3 ocTaHHiX gociaigxenb. EnexTponpuBoj ckpeOKOBUX TpaHC-
MopTepiB MOBUHEH 3a0e3redyyBaTH CTAOUIbHICTh IIBHJIKOCTI OOEpTaHHS
MIPUBOJHOTO Baja HABITh MPU 3HAYHUX KOJIMBAHHSAX HaBaHTaKEHHs. Taky
BUMOT'Y TOBHICTIO 3a0€3MeuyloTh ACHUHXPOHHI EJNEeKTPOJABUTYHU 3 HOP-
MaJbHOI0 MEXaHIYHOK XapaKTEPUCTUKOI. ENEKTpOnpuBOI € OCHOBHOIO
0a3or0 30epekeHHs eekTpoeHeprii [1-3].

CyuacHi BUMOTH JI0 €JIEKTPONPUBOAY — €JICKTPOIABUTYH 3 TPAHCIIOP-
TyBaJIbHUM MEXaHI3MOM CHUIIKMX MarepiaiiB, MOJSATal0Th B IHTEHCUBHOMY
MIJBUIICHH] JUHAMIYHUX XapaKTEPUCTHK, 3a0€3MeUeHH] MiHIMI3allli BTpat
K B €JICKTPOJABUTYHI (BTpaTh B OOMOTKax Ta MarHiTONpOBOJl), TaK 1 B
TPaHCHIOPTYBAJIBLHOMY MEXaHi3M1 (BTpaTH yepe3 TepPTs B KIHEMATHYHUX T1a-
pax) 1 Ha Il OCHOBI MIJBHUIICHHS JOBTOBIYHOCTI Ta HAAIHHOCTI CUCTEMH B
1JIOMY.

OpnHak, AOCTIHKEHHS €JIEKTPOIIPUBOILY CKPEOKOBOTO TpaHCHOpPTEPA B
CYYaCHHUX JOCTIKSHHIX HE IPOBOIUIOCH [4].
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@opmyaoBaHHs Hijieil cTaTTi. B poOoTi mocTaBiena 3agada q0Ci-
JUTH €NEKTPOIIPUBOJI CKPEOKOBOIO TPpaHCIIOpTEpa 3€PHOOUMCHOTO arpera-
Ty 3AB-20.

OcHoBHi MaTepianu aociaipkenHs. CKpeOKOBI TpaHCTIOPTEPU BUKO-
PHUCTOBYIOTH JIJIsl IEPEMIIIICHHS 3€pHa B MOTOKOBIH JIiHII OUMIICHHS 3€pHa.
3epHO 1O >K0JIO0Y MEepPEeMIIyIOTh CKpEOKH, K1 3aKpiIUICeHI Ha KiIbIIEBUX
JAHIIOTaX, K1 pyXarThcs 31 MBUIKICTIO 1-2,2 M/c. [IpuBia TpaHcropTepa
Ma€ eJIEKTPOJBUTYH, IIKIB Ha By €JIEKTPOJBUTYHA, KIMHOBHM Mac, MIKIB
Ta 31pKy Ha BEly4OMYy Baly.

IcHyIOTh Pi3HI MAXOAM, 3aBIASKH SIKUM MOYXHA JOCSTTH I1JBHUIICHHS
eHeproepeKTUBHOCTI enekTpuyHoro npuoay B AIIK. Jis riboro HeooXxi-
HO PO3JLIUTH €HEPTreTHYHI BTPATU MpPU pOOOTI HA €NEKTPUYHI, MArHiTHI,
MEXaHI4YH1 1 Ha KOXXHOMY €Tarl HaMaraTUCh iX 3MeHIyBaTH. ToOTO, €Ko-
HOMIIO EJIEKTPOCHeprii MOKHa OJAepkaTH 3a PaxXyHOK 3HIDKEHHS BTpar
€HEeprli.

[IpoayKTUBHICTH CKpEOKOBOT0 TpaHcmoprepa Q, Kr/c, CTAHOBUTS [ 3, 6]

Q=K,-y-y-B-Hwv, (1)

ne K, — xoediiieHT, 1o BpaxoBy€e 3alOBHEHHS CKPEOKIB 3aJIe’KHO Bl KyTa
HaxXWIy TpaHCTIOpTEpa o, TPaid., 10 TOPUOHTY: IS JIETKOCUIIKHAX
BaHTaxiB K, = 1-0,0175-q;
V — koedinieHT 3anoBHeHHs, y = 0,6-0,8;
¥ — 06’eMHa Maca Marepialy, IO TPAHCIOPTYEThCA, KI/M°, [ 3epHa
v = 450-750 kr/m3;
B — mmpuHa ckpeOKiB, M;
H — Bucora ckpeOkiB, M;
U — MIBUJKICTh PyXy CKpeOKiB, M/C, s 3epHa L = 1-2,2 m/c.

AKTHBHa TMOTYXHICTh, III0 CIIOKUBAETHCSA CKPEOKOBHUM TpPaHCIOPTE-
pPOM BU3HAYAETHCS 3a (HopMyJ1ot0 [6]

PC:g-1<3-QH-(H+fC-L-cos<>c)’ )
LIPS

J€e § — IPUCKOPEHHS BUILHOTO MaIiHHs, M/C?;
K; — KOe(IIIEHT 3aBaHTAXKCHHS TPAHCIIOPTEPA;
Qu — HOMIHaJIbHA NPOAYKTUBHICTh TpaHCIIOpTEPA, KI/C;
H — Bucora nmigiioMmy npoaykry, m;
f. — koedimienT onopy pyxy;
L — noBxkuHa TpaHCHOPTEPA, M;
0. — KyT HaXWIy TpaHcropTepa 10 o0pito, rpaji.;
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KoprcHa akTHBHA TIOTY)KHICTb, 1110 CITOKUBAETHCS TPAHCIIOPTEPOM [7]
P=g % Qu (H+f-L:cosa). (3)
BTpaTr akTHBHOI IOTY>KHOCTI B CKpeOKOBOMY TpaHcmoptepi [7]

gk, -Q, -(H+fc -L-cosoc)
LIPS

—g-K3'QH°(H+fC-L-COSOL). (4)

P

0

Takum 4MHOM, OTpHUMaHa 3aJEKHICTh BTPAT AKTUBHOI MOTY>KHOCTI B
CKpeOKOBOMY TpaHcHopTepl B (yHKIIII MPOAYKTUBHOCTI CKpeOKOBOTO Tpa-
HCIIOpTEpa NpU 3aJaHUX 3HAUYEHHSX BUCOTHU MIANOMY MPOIYKTY, JTOBKUHU
TpaHCHopTepa, KyTa HaxXuiIy TpaHCIoOpTepa JI0 0Opito 1 HOMIHAIBHOTO KOe-

JlocniKyeMO BTpaTH aKTHBHOI MOTYXKHOCTI B CKpEOKOBOMY TpaHC-
noptepi tuny 3AB-10.50000 3 mpuBOIHUM €JIEKTPOJBUTYHOM THIIOPO3Mi-
py 4A80B4VIIY3 3 HomiHaIbHOIO TIOTYXHICTIO 1,5 KBT [5].

Po3paxyHkoBi jgaHi 3aHOCMMO B Tadumito 1 [7].

Taomung 1

Po3paxyHKOBI aHi BTPaT aKTMBHOI IOTY’KHOCTI
Ks 01/0,20,25/03/04/05/06]0,7/08]09| 1 1,25
Pc, Br | 132|179 | 203 | 227 | 274 | 322 | 370 | 417 | 465 | 512 | 560 | 679
P,Br | 48 | 95 | 119|143 |190 | 238 | 286 | 333 | 381 | 428 | 476 | 595
P,,Br| 84 | 84 | 84 |84 |84 84|84 |84 |84 |84 84| 84
K:n |0,09(0,12/0,14(0,15/0,18|0,21|0,25/0,28/0,31|0,34|0,37|0,45

39 | 54 | 61|68 82|96 110|125|139 |153 167|203

AP, Bt | 123|138 | 145|152 | 166 | 180 | 194 | 209 | 223 | 237 | 251 | 287
Kerpar |0,94(0,77(0,71/0,66| 0,6 |0,56(0,53| 0,5 |0,48/0,46|0,44|0,42
Q, xr/c|0,28/0,56|0,69|0,83|1,11|1,39|1,67|1,94|2,22|2,50|2,78|3,47

444 1248 | 208 | 182|149 1130 |117|107|{100| 95 | 90 | 83

Ha puc. 1 1 2 npuBeneHi 3a1eXHOCTI Koedili€HTa BTPAT aKTUBHOI MO-
TY>KHOCTI B CUCTEMI ‘‘€JIEKTPOJBUTYH - poOoUa MamMHa” B PYHKIIi aKTUB-
HOT MOTY>KHOCTI, 110 CIIOXUBAETHCI CKPEOKOBUM TPAHCHOPTEPOM 1 MHUTO-
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MUX BTpaT €Heprii B cucTeMi B (PYHKIIIT IPOAYKTUBHOCTI CKPEOKOBOTO Tpa-
HCTIOpTepa.
. B
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Puc. 1. 3anexHicTh Koedili€HTa BTpAT aKTUBHOI MOTY>KHOCTI B CUCTEMI
€JIEKTPOJBUTYH - poOoYa MalvHa B (PYHKI[IT aKTUBHOI MOTY>KHOCTI,
CIOKHUTOI CKPEOKOBUM TPAaHCIIOPTEPOM

Wi ALK
500 +

400 A

0 . . , Q. kr/c
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Puc. 2. 3anexxHicTh MUTOMUX BTpAT €HEPrii B CUCTEMI “‘€TIEKTPOJABUTYH -
poboya mammHa” B PYHKIIT TPOTYKTUBHOCTI CKpEOKOBOTO TpaHCIIOpTEpa

BucHoBkmu.

1. 3anponoHoBaHa audepeHiliiioBaHa CUCTEMa OI[IHKU CHOKUBAHHS
aKTUBHOI €Heprii B CUCTEMI “€JIeKTPOJBHUTYH - poOoYa MamuHa”, sika J10-
3BOJISIE BU3HAUMTH SIK BTPaTH aKTUBHOI €HEPTii, TaK 1 1l KOpUCHE 3HAYCHHS.

2. Brepuie B SIKOCTI KpUTEPiIO OLIHKK €HEPro30epiratounx peKrMMiB
poOOTH €NEeKTPOMEXAHIYHUX CHCTEM MIpH 00poOlll 3epHa 3amporOHOBaHI
NUTOMI BTPAaTH aKTUBHOI €HEprii Ha OAMHUIIO MPOAYKIi 3 ypaXyBaHHSIM
(hakTUYHOTO 3aBaHTAXEHHS 00JIaIHAHHS, sIKI 3a0€3MeUyI0Th ONTHUMI3allii0
MPOTYKTUBHOCTI POOOYMX MAIIVH 332 MIHIMyMOM ITUTOMHX BTparT.
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3. Sk mOKa3ylOTh pe3yNbTaTH AOCITIDKEHHS 3aJIeKHOCTI MUTOMHUX
BTpaT €HEeprii B CUCTEMI «EJEKTPOJABHUIYH - poOoya MamnHay B (QyHKIIT
IPOAYKTUBHOCTI CKPeOKOBOTO TpaHCIOpTEpa MiHIMYM MUTOMHX BTpAT aK-
TUBHOI HEPT1T W, win = 83 JIK/KT mocsraeTwes ipu Q = 3,47 kr/c. Lle no-
3BOJISIE CTBOPUTH ONTHUMI3AIllifHI CHUCTEMHM 3aBaHTaXCHHS CKPeOKOBOTO
TpaHCHOpTEpa.
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HNCCIEJOBAHUE SJIEKTPOITPUBOJA CKPEBKOBOI'O
TPAHCIIOPTEPA 3EPHOOYUCTUTEJIbBHOI'O AT'PEI'ATA

IHocraukoBa M. B.
Annomayusn - BOIpocaM TOTEPh aKTUBHOW MOIIIHOCTH B COBPEMEHHBIX HUCCIE0-

BaHUAX YACIACTCA 0OJIbIIIOE BHUMAHME. OI[HaI(O, OTACIIbHO PACCMATPUBAIOTCA Kak
SJICKTPOABUIATCIIN, TaK U pa6oq1/1e MallluHEI.
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[{enpro Ucciie10BaHUM SIBISETCS. KOMIUIEKCHBIM aHAIU3 OTEPh aKTUBHOM MOIIHO-
CTH B CUCTEME “DJICKTPOJIBUTATENb - paboyasi MalimHa”.

COBMECTHOE pacCMOTPEHUE XaPAKTEPUCTUK AJIEKTPOJBUTATEIS U MALITUHBI TOMO-
raer peluTh TaKUe BaXKHBIE JUIS BHIOOpa MPUBOAA BOIPOCHI KaK JOCTATOYHAS MOII-
HOCTb JIBUTaTessl, BOSMOXKHOCTh TPOTaHUSI C MECTa, Pa3roH /10 HOMUHAJILHON CKOPOCTH
B 3a/IaHHOE BpeMs U TakK Jiajee.

[Tpennoxena nuddepeHUpoBaHHAs CHCTEMa OIICHKH MOTEPh aKTHBHOW MOIIHO-
CTH B CHCTEME ‘DJIEKTpOJIBUraTellb — paboyasi MallliHa”, MO3BOJISIONIas BRIOUPATh WH-
TepBaJbl 3arPy3KU MOTOYHBIX JIMHUN OYHUCTKH 3€pHA ¢ MUHUMYMOM MOTEPh aKTUBHOU
SHEPIUH.

Knroueswvie cnosa: >aeprocoOepexeHme, MIEKTPONPUBO, IKOHOMUS IIIEKTPOIHEP-
TUH, TI0JIE3Hasi MOIHOCTh, IOTEPU MOIIHOCTH.

THE SCRAPER CONVEYOR'’S ELECTRIC DRIVE OF GRAIN CLEANING
UNIT RESEARCH

M. Postnikova
Summary

There are significant losses of active power in induction motors and working ma-
chines of production lines of the agro-industrial complex today.

A lot of attention is paid to researches of active power losses. However, induction
motors and working machines are considered separately.

The purpose of the research is a comprehensive analysis of active power losses in
the system “induction motor - working machine”.

Joint consideration of the induction motors’ and the machines’ characteristics
helps to solve such important issues for choosing a drive as sufficient engine power, the
possibility of starting, acceleration to the nominal speed at a specified time and so on.

As known, the system “induction motor - working machine” additional to useful
active power consumed to perform the required work on the processing of products,
there are losses of active power in the driving motor and the working machine.

A differentiated estimating for active power losses in the “induction motor - work
machine” system is proposed. It allows to select the grain cleaning production lines
loading intervals with active energy losses minimum.

The main power losses in the driven electrical equipment are due to the techno-
logical machines’ working processes. Being analyzed, one can get the information about
the efficiency of electric energy usage in a particular technological unit and determine
the general methods of energy saving in the grain processing. Therefore, to synthesize
an electrical energy specific cost mathematical model of the grain processing, it is nec-
essary to analyze the processes of electrical energy conversion in the driven electrical
equipment of grain cleaning production lines, as well as more detailed analysis of ener-
gy usage when performing technological operations of grain cleaning.

Keywords: energy saving, electric, energy saving, useful power, losses power.
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