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Anomauisa — NOCTIDKSHHS B TEXHOJIOTTYHUX MPOIIecaX OYUIIEHHS Ta 30epiranHs
3ePHOBUX KYJIBTYp CHEPreTHYHOro (pakropa Ta MmapaMeTpiB, SKi HOTO BH3HAYAIOTH,
IpeCTaBisie MPodIeMy, sIKa Ma€e BaKJIMBE HAPOJIHOTOCIIONApChKe 3HaYeHHA. [ po3-
pPaxyHKY €HEprOEMHOCTI MPOIIECY OYMIICHHS 3epHa 3alpOIIOHOBAaHA MUTOMA TEXHOJIO-
riuHa BUTpaTa enekTpoeHeprii y kBt roxa./T. Lleil moka3HUK BapTO BBa)KATH HAWOUIBII
00'€KTUBHUM KPHUTEPIEM EKOHOMIYHOT pOOOTH IMOTOKOBOT JIIHIT OUMIIIEHHS Ta 30epiraHHs
3epHa.Briepiie oTpuMaHO piBHAHHS €HEPTETHYHOI XapaKTEPUCTHKH 3€PHOOYMCHUX Ma-
IIMH 3 ypaxyBaHHSAM iX KOHCTPYKTHBHUX OCOOJMBOCTEH, KYyJIIbTypH 3€pHA, BOJIOTOCTI 1
3aCMI4EHOCTI.

Knrouoei cnosa — eneprozoéepeskeHHs1, eHEPrOEMHICTh, 3ePHOOYMCHA MAIIH-
Ha, palioHaJibHe BUKOPHUCTAHHS eJIEKTPOEHePrii, eJeKTPONPUBO/, eHepreTu4Ha
XapaKTepPUCTUKA.

Ilocmanosxka npobaemu. 3a JaHUMU PI3HUX JHKEPET €HEProBUTPATH
Ha micasa30upansHy 00poOKy 1 30epiranHs 3epHa ckiangaoTh 25...30 % Bix
3arajlbHUX Ha WOro BUPOOHUIITBO. [IOTYXKHICTh €IEeKTPOABHUTYHIB IS PO-
00YMX MallUH MOTOKOBUX JIIHIH, SIK MPaBUIIO0, OOMPAIOTHCS 3 BEJIMKUM 3a-
nacoM, IO MPUBOJUTH 1O HHU3BKUX TEXHIKO-€KOHOMIYHHMX IOKA3HUKIB.
Tomy muTaHHS paIioHATLHOTO BUKOPHCTAHHS €JIEKTPOCHEPTii € aKTyasb-
HOIO 3a/1a4€loO.

Ananiz ocmanHix docniodcens [ nyoaikayiti. JIoCHiIKEHHIO €HEPro-
€MHOCTI TIPOIIECY OYMIIEHHS 3€pHA MPHUCBSYEHO psan poOit [1-5]. OgHak,
B1JICYTHI KOMIUJIEKCH1 JOCIIIJIP)KEHHS [[bOTO MTUTAHHS.

Dopmynrosannsa yineu cmammi. JIOCHIIKEHHS BIUIMBY MPOJTYKTHB-
HOCT1 36pHOOYMCHOT MAaIllMHW HAa €HEPTOEMHICTh MPOIIECY OYMIICHHS 3ep-
Ha.

© INoctrikoa M. B., Ilerpos B. O.
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Buknao ocnosnozo mamepiany. 3epHOOUHCHA TEXHIKa XJIi00Mpuitma-
JBHUX MIJNPUEMCTB MPEJICTABIIEHa BOPOXOOYMIIYBauYaMU, CUTOIOBITPS-
HUMHU cerapaTopamMH Ta TpiepamH.

JIJIst OUnIIIeHHS Bi CMITTEBUX JOMIIIOK BUKOPUCTOBYIOTH CEMapaTo-
pu 3CM-50, 3CM-100, A1-B1C-100, A1-BJIC-100, A1-BJIC-150 mpoayk-
tuBHICTIO 50-150 1/ron. @pakuiitne ounieHHs 37iiicHIOIOT, HA Al-BCO-
50, A1-BCI, tpiepax A9-YTK-6 ta A9-YTO-6 npoayKTuBHicTIO BiJ 6 10
50 1/rog. Kpim TOro0, OUIBILIICTE €1eBaTOPiB OCHAIIEHI MOPAIBbHO 1 (PI3UYHO
3aCTapuIoO0 TEXHIKOIO, sika mijiarae 3amidi. [loTpeOyeTbes MoaepHizallis
3epHoouncHOl TexHiku [1, 2].IlepcnektuBaumu € O3C-50, MIIO npoayk-
tuBHicTIO 50-100 T/TO1., skl BUntyckae OAO I'CKb «3epHoounctkay [2].

VYcemimHo npoifiia BUIpoOyBaHHS yHIBepcajibHa 3€PHOOYKMCHA Ma-
murHa O3C-50/25/10, kOHCTpyKIIisl SKOi BpaxoBY€ TEHJEHIIi CBITOBOTO
JIOCBIY TEXHIKH 1 00JIaTHAHHS JUTsl MICII30upaibHOT 00poOKH 3epHa [2].

He3zanexxHo Bij Mo4aTKy BIPOBAKEHHS HOBOI 36pHOOYMCHOT TEXHI-
KM, IIe OaraTo poKiB OCHOBHa Maca 3epHa Oyjae oOpoOmisTucs Ha o0nai-
HaHHI, SIK€ MAIOTh €JIEBATOPH, TOMY HEOOX1THO MPUUHATU Pl TOJAATKOBUX
3aXOJIB MO HOTO PEKOHCTPYKIIi NI TOTO, 00 3a0e3MeuuTy Ipane3aar-
HICTb CTapOro O0JIaTHAHHA NPU MIHIMAJIBHUX MMTOMUX BUTpaTax €JIEeKTpPO-
eHeprii [2].

Ha cywacHux eneBaTopax I€ NpalIOOTh 3€PHOOYMCHI MAIWHU
3CM-50, KJTII-80, KAIT-100, 3CM-100, ITI1-10(40). Heo6xiaHo, 111006 118
oOnaJiHaHHS MPAIIOBAIO 3 MIHIMAJIBHOIO €HEPrOEMHICTIO, TIPU I[LOMY He-
00X1JJHO BpPaxoOBYBaTH, IO MPOJAYKTUBHICTb pOOOYUX OpraHiB 3€PHOOYKC-
HUX MAallliH 3QJICKUTh BIJl KIHEMAaTUYHOI CXEMHU 1 KIHEMAaTHYHHUX TTapaMeT-
piB, XapaKTEepUCTUKU pOOOUYMX MOBEPXOHb CEMAPYHOUOIro OpraHy Ta Horo
PO3MIpIB 1 BT XapaKTEPUCTUKHU 3€PHOBOTO MaTepialy (BUY KyJIbTYpH, 3a-
CMIYEHOCTI, BATOBOTO CITIBBIHOIICHHS KOMIIOHEHTIB CYMIIIIi, BOJIOTOCT1).

Bu3zHaueHHs1 BOJIOTOCTI 3€PHOBOI Macu — OJUH 3 HaWOUIbII BaXKJIH-
BUX /I MPAKTUKU 30€piraHHs 1 OYMILEHHS aHaJI31B, SIKM MPOBOIUTHCS
MOYMHAIOYM 3 MOMEHTY 30MpaHHs 3€pHAa KOMOAMHOM 1 3aKiHUYyIOUU BIJI-
IIPABKOIO MOT0 HA MOMEIL.

3 MiABUUIEHHSM BOJIOTOCTI 3MEHUIYEThCA 00 €MHA Maca 3epHa, 30i-
JBIIYETHCS CKBAYKUCTICTh, 3HUKYETHCS CUTIKICTh. Bce 11e BU3MBaE 3HMKEH-
HS POIYKTUBHOCTI MAIIIMH 1 IMiABUIIIEHHS €HEProeEMHOCTI (puc. 1).

Pi3Hi gomimkm, skl 3HAXOMATHCS B 3€PHI, 3HM)KYIOTh HOTO SIKICTh 1
30epiradHs. 3aCMIYEHICTh 3€pHA T1BUIILYE BUTPATH €JIeKTpoeHeprii. [ omo-
BHUM YHMHOM, 3aCMIU€HICTh BIUIUBAE HA CHEPTOEMHICTh MPOIIECY OUHIIICHHS
3epHa. [IpoayKTUBHICTh 36pHOOYMCHUX MAIIMH 3HIKYETHCS 3 TIiABUIICH-
HSIM 3aCMI4€HOCTI, EHEPTOEMHICTD TIIBUIIYETHCS (PUCYHOK 2).
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JlocmiDKeHHsT MUTOMHUX BUTpaAT €Heprii Ha 3epHOOYMCHI omeparrii
npoBoauiInCch Ha cenapaTtopi 3CM-50. Ilix yac gocnikKeHHs BpaxoBYyBa-
Jach TaKOX CHEPris, SKa CIIOKUBAETHCS BEHTWIATOPAMH 1 MEXaHi3MaMH,
K1 TPAHCTIOPTYIOTH B1IXO/TH.

W, kBt rox./t
3,5
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3 =0
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Bonoricts, %
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Puc. 1. 3anexxHicTb MUTOMOI BUTPATH €JIEKTPOEHEPTIi Bl BOJOTOCTI IJIs
OC-4,5 mpu Q = 2,0 1/rox. (1 — puc, 2 — ;IMiHb, 3 — MIICHUTIA).

W, xBt'rox./t
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Puc. 2.3anexHiCTh MUTOMOI BUTPATH €JIEKTPOEHEPTIi Bl 3aCMIYEHOCTI st

OC-4,5 (sumiHb HACIHHEBHI).
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B tabmumi 1 npuBeneHi TeXHOJIOTIYHI MapaMeTpy 1 EHepreTUYH1 1o-
Ka3HUKH, SIKI ofiepKaHi mpu poOOTI Ha NBOX cemaparopax 3CM-50, a Ha
pUCYHKY 3 moka3zaHa 00’€JHaHAa KpHBa €HEPreTUYHUX XapaKTEPUCTHK ce-
napatopis 3CM-50.

Tabnuys 1
TexHoIOTIUHI TapaMeTpH 1 EHEPreTHYHI MOKA3HUKH

= o 3acMmiveHicTh, % )
SR Bouo- : ITpomyk- |IIutomi BUTpaTu
S S |Kyasrypa | ricts, | A0 | ™Y myphicTs, | enexrpoeneprii,
5 R % | O~ | OUM- | o kBT-rox./t
o IIIEHHS | IIIEHHS
16,6 0,681
[Meprmmii | [Tmenwms | 13,6 51 3 18,8 0,604
20,6 0,552
17,4 0,648
Hpyruii |[Tmenuns | 14,3 2,6 0,7 19,3 0,587
21,8 0,522

W, eBrron./t

b\

.

o

K Q. T'rom.
15 16 17 18 19 20 21 22 23
Puc. 3. Enepretnuni xapakrepuctuku 1yis cenaparopis 3CM-50
(0o— nns cemapatopa Nel; A— ms cemapaTtopa Ne2)

[Ticns maTemMaTH4HOI OOPOOKH METOAOM KOpeJsiii 0yslo OTpruMaHO
PIBHSIHHSI y3arajJbHEHO1 EHEPreTUIHOI XapaKTePUCTHKU
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w="9 4015, (1)
Q

ne W — nutomi BUTpaTu eHeprii, kBT roa./T;
Q — po3paxyHKOBa MPOAYKTUBHICTh 36PHOOYMCHOT MAIlIUHU, T/TOI.

VY dopmymi (1) BpaxoBani BUTpaTH €HEprii HaA KOJMBAHHS CHUT, BiJI-
HOCH B1JIXO/IIB MOBITPSIHUM ITOTOKOM, TPAHCIIOPTYBaHHS BIXOMIB BiJ CUT Y
OyHkepa i BiaxoaiB. OnHak, HEOOX1THO BpaxOBYBaTH 1 CEPE/IHI BUTPATH
eHeprii Ha XOJI0CTI MPOOITH MPH MyCKax.

3 ypaxyBaHHSIM IIyCKOBUX YMOB (popmyia (1) npuitme BUTISA

848

W +015. (2)

Po3paxyHKoBa MPOMYKTUBHICTH () 3€pHOOYMCHOI MAaIlTMHU BH3HAYA-
€ThCs 11 (PaKTUYHOIO MPOJYKTUBHICTIO 1 3aJICKUTH BiJl KOHCTPYKIIIT MaIlu-
HU, KYJIbTYpH 3€pHA, 1110 OYUIIYETHCS, IKICHUX MOKa3HUKIB 3e€pHA (BOJIOTO-
CTi i 3acCMi4eHOCTi), TOOTO [6-8]

Q:K'de’ (3)

ne K — koeilieHT, sIkuii BpaxoBYy€e KyJbTYpY 3€pHa 1 MOTO SIKICHI MOKAa3HU-
KU,
Qy — (hakTHUHA TPOAYKTHBHICTH 36PHOOYMCHOT MAIIMHHK (Ta0IUIIS 2).

Tabnuys 2
ExcnepumentanbHi gani BH/I13

Mapxka [IpoAyKTUBHICTD, T/TO.

MaIlInHH MacropTHA (bakTH4Ha
s ouneHHs Bopoxa
OBII-20 20 10
JI1s1 ouunIeHHs TPOAO0BOIBLYOTO 3€pHA

3CM-20 20 15
3CM-50 50 30
3CM-100 100 60

JIns ounIIeHHs] HACIHHEBOTO 3€pHA
0C-4,5 4,5 3
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JlaHi, sIKi mpuBeeHI B TaOJIUIll 2, OTpUMaHiI Ha OCHOBI JOCIIIIPKECHb
BH/Ii3. i ngani orpuMaHi Npu OYMIIEHH] MIIEHUI CYyXO0l 1 CEpPe/IHbOI CY-
xocTi (Bosoricth 15,5 %) 3 3acmiveHnicTio nomimmkamu 10 10 % mpu poborti
3€pHOOYHMCHUX MAIIMH B HOPMAJIBHOMY PEXKMI, TOOTO MpH €(hEeKTUBHOCTI
ountieHHs 2-3,5 % MOMIIIOK 32 OJWH MPOXI/I.

[Tpu ouureHH1 BOJIOTOi 1 CHPOI MIIEHUIIl 3 BMICTOM OKPEMHUX JTOMi-
ok Ouneine 10 %, a TakoK MpH OYUIICHHI 1HIIUX 3€PHOBHUX KYJIBTYp 3 pi-
3HOIO BOJIOTICTIO 1 3aCMIUEHICTIO CIIiJI 3aCTOCOBYBATH KoeilieHT K, sKuii
KOperye mpoayKTHBHICTS [6].

TakuM 9UMHOM, PIBHSHHS €HEPreTUYHOI XapaKTEPUCTHUKU 3EPHOOUH-
CHHUX MAallIVH 3 YpaxXyBaHHSAM iX KOHCTPYKTUBHUX OCOOJIHMBOCTEH, KyJIbTypH
3epHa, BOJIOTOCTI 1 3aCMIYEHOCTI Ma€ BUTJISI

w =34 015 (4)

@

HaliiBUriHIIIMN eHepreTHYHUN PeXXUM 36pHOOUYMCHOT MAlllMHUA Oy/1e
BIIMOBIATH HANUOLIBIINA MOXIUBIM 3a TEXHOJOTITYHUX YMOB MPOAYKTHB-
HOCTI MaIlIHH.

Bucnosxu.

1. I3 30iunbLIEHHAM BOJOrOCTi 3epHa Ha 1 % eHeproeMHICTh 30171b-
1yeThes B cepeabomy Ha 0,2 kBT-To7./T.

2. B cepenHbOMYy NMPOAYKTHUBHICTh 36pHOOYMCHUX MAIIIUH TIPHU 3pOC-
TaHHI1 BoJorocTi 3epHa Ha 1 % 3HmxkyeThes Ha 0,5 T/TO.

3. [Ipu 30imbIeHH] 3acMideHOCTI 3epHa Ha 1 % eHeproemMHICTh 301-
JbIIYEThCA B cepeaHbomy Ha 0,1 kBT T0/./T BHACTIIOK 3HIKEHHS TIPOTYK-
TUBHOCTI 36pHOOYMCHOI MaIlTUHU.
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UCCJIEJOBAHUE DHEPTOEMKOCTH MPOLIECCA OUUCTKH
3EPHAHA 3EPHOOYUCTUTEJIBHBIX MAIINHAX

[ToctoukoBa M. B., Tletpos B. A.

AnHOmayua - UCCIEN0BAHUE B TEXHOJIOTUYECKUX IIPOLIECCAX OYHCT-
KU ¥ XPaHEHUS 3€PHOBBIX KYJIBTYpP SHEPreTUYECKoro ¢akTopa v MnapameT-
pPOB, KOTOpBIE €r0 OMPENEISIOT, MPEICTABISAET MPoOIeMy, KOTOpas UMEET
BAJKHOE HAPOJHOXO3AMCTBEHHOE 3HaueHWe. JlIsi pacyera 3HEPrOEMKOCTH
Mpolecca OYMCTKU 3€pHA MPEIIOKEH YACIbHBIA TEXHOJIOTUYECKUN PACXO/T
ANIEKTpOdHEpPTun B KBT 4/T. DTOT mokazarenb ciaeAayeT cuuTarh Haubosee
OOBEKTUBHBIM KPUTEPUEM IKOHOMHYHON paOOThl TOTOYHOW JTUHUU OUYHUCT-
KM U XpaHEHUs 3€pHa. BriepBbie MOJIy4EHBI YPABHEHUS DHEPrEeTUUYECKOU
XapaKTEPUCTUKHU 3€PHOOUYMCTUTEIIBHBIX MAallMH C YYE€TOM HX KOHCTPYK-
TUBHBIX OCOOCHHOCTEH, KyJIbTYPHI 3€pHA, BIAXXHOCTH U 3aCOPEHHOCTH.

Knrouesvie cnosa: sueprocOepexeHue, IHEProeMKOCTb, 3€PHOOUHU-
CTUTEJIbHAA MAIMHA, PANMOHAIBHOE HCIOJB30BAHUE DJIECKTPOIHEPTHH,
AIEKTPONPUBO, IHEPrETUUECKASI XapAKTEPUCTHKA.

STUDY OF CLEANING ENERGY CONTENT OF GRAIN
ON GRAIN CLEANING MACHINE

M. Postnikova, V.Petrov

Summary
Studies in the technological processes of cleaning and storing grain
crops of the energy factor and the parameters that determine it represent a
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problem that is important for the national economy. It is established that the
waste-wasting of electric energy in technological processes of cleaning and
storage of grain per unit of production is 2-3 times higher than similar ex-
penses in the developed countries. To calculate the energy intensity of the
grain cleaning process, the specific technological consumption of electrici-
ty in kWh/t is proposed. This indicator should be considered the most ob-
jective criterion of the economic operation of the flow line of grain clean-
ing and storage. For the first time the equation of energy characterization of
grain cleaning machines was obtained taking into account their structural
features, grain culture, humidity and litter.

Studies in the technological processes of cleaning and storing grain
crops of the energy factor and the parameters that determine it represent a
problem that is important for the national economy. It is known that 1 unit
of saved energy can save at least 5 units of primary energy resources.

It is established that the cost of electric energy in technological pro-
cesses of cleaning and storage of grain per unit of production is 2-3 times
higher than the analogical costs in the developed countries.

To calculate the energy intensity of the grain purification process, the
proposed technological cost of electricity in kWh/t, which is a waste of
electricity for the purpose of cleaning 1 ton of grain per hour, is proposed.
This time-out should be considered the most objective criterion of econom-
ic activity of the flow-line of purification and storage of grain.

It was investigated that the average productivity of grain cleaning
machines with a grain moisture increase of 1% is reduced by 0,5 t/h. It has
been established that with an increase in the grain litter by 1%, the energy
intensity increases by an average of 0,1 kWh/t as a result of lowering the
productivity of the grain cleaning machine. It was investigated that with an
increase in the moisture content of grain by 1%, the energy intensity is in-
creased by an average of 0,2 kWh/t.For the first time the equation of the
energy characteristics of grain cleaning machines was obtained taking into
account their structural features, grain culture, moisture and litter.

The carried out researches have practical value, as they are the basis
for development of scientifically-based norms of electric consumption of
technological process of grain cleaning. This will save 8-10% of electricity.

Keywords: energy saving, energy intensity, grain cleaning machine,
rational use of electric power, electric drive, power supply.
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