YK 631.354.2.

C. B. llycrosirT, acn.
JKumomupcskuii HayioHanbHUl a2poeKono2iunull yHigepcumem

TeopeTnuHe OOTPYHTYBaHHSI BUHECEHHS BiJILHOTO 3€pHA
3 PEUIT OYUIIECHHS B KaMEPY KOJIOCOBOTO IITHEKA
3€pHO30MpaIbHOr0 KoMOaiiHa

BuxmaacHO TCOPIF0 BHHCCCHHA BITBHOTO 3CPHA 3 PCINIT OYHCTKH B KAMEPY KOJOCOBOTO IMHCKA
3¢pHO30HPATEHOTO KOMOATHA.
MHPRYJISAITis], 3AKOHOMIPHOCTD, IITKJI, TPABMYBAHHSI

IocTranoBka mnpolJeMH.AHaNI3 CTaHy MeXaHizamli 30MpaHHS 3€PHOBHUX KYJBTYP
MOKa3aB, IO HAWOMMKYAM YacoM JOMIHYIOUMMH 3aJIUIIAaThCsi KOMOAHHOBI crocobu
30UpaHHsl 3€PHOBUX KyJbTyp. TOMy HayKOBI MOCHIIKEHHS 1 KOHCTPYKTOPCBKI pO3pOOKH
CHPSIMOBAHI Ha MOJAJIbLIE MMIIBUIIEHHS MTPOMYCKHOI CIIPOMOXKHOCTI KOMOAHHIB, sKa 3HAYHOIO
MIpPOIO 3aJIEKUTh BiJl KOHCTPYKTHBHHX 1 PEKUMHHX IMAPaMeTPIiB OUHIICHHSI.

I3 301TBIIEHHAM KUTBKOCTI LIUKJIIB 3pOCTAE LUISAX MPOXOKEHHS BUIbHO 0OMOJIOUEHOTO
3epHa B TEXHOJIOTIYHIN CXeMi 3epHO30MpabHOTO KoMOaliHa, KUTbKICTh MEXaHIYHUX Oifl Ha
HBOTO 1 TOJa4a Ha MOBTOPHHUH OOMOJIOT MPU3BOAATH MO 30UIBLIEHHS PiBHS TPaBMYBaHHS 1
BTpaT. s yCyHEHHS IbOrO HEOJIIKY B TEXHOJIOTIUHIN cxeMi 3epHO30HUpabHOro KoMOaitHa
CIIJI TIPOBECTH TEOpPEeTUYHe OOTPYHTYBAHHS BUHECEHHS OOMOJIOUEHOTO 3E€pHa 3 PeIIT
OUYHCTKH B KaMepy KOJIOCOBOTO IIIHEKA .

ToMy mpoBeneHHsI TEOPETUIHOTO OOTPYHTYBAaHHSI BUHECEHHS OOMOJIOUEHOTO 3€pHa 3
PEeLIT OYHCTKU B KAaMePy KOJIOCOBOTO LITHEKA 36pHO30MPaIbHOTO KOMOAaiHa, € aKTyaIbHUM.

AHaJi3 pe3yabTaTiB OCTAHHIX AOCaiX:KeHb. Ha maHuii yac € BeaMKa KUIBKICTh
HAYKOBUX Ipallb, MOB I3aHNUX 3 BUBYCHHS 3aKOHOMIPHOCTI HUPKYJISILIi BUTBHO OOMOJIOYEHOTO
3epHa 3a pPaxXyHOK BHHECEHHs HOro B KaMepy KOJOCOBOTO INHEKa 3€pHO30MpPabHOTO
KoMObaiiHa.

Hocmimkennsimu [1], [2], [3] BCTaHOBIEHO, IO Maca LHUPKYJIOKUYOTO BOPOXY
3HaxXOOUThCA B Mexkax 7-15% Bin xyiOHOI MacH, IO MOCTYIMAaE B MOJIOTapKy koMOaitHa. BmicT
BUIBHO OOMOJIOYEHOTO 3€pHA B BOPOXY LHUPKYJIOIOYOro HaBaHTaKeHHs nocsrae 50%, a mpu
30upaHHi HAa rOpPOUCTUX MOJAX 3 MOXHWIICTIO CXHJTy Bulle 8° B KaMepy KOJIOCOBOTO IMHEKa
nocrynae Bix 40 1o 90% ycboro 0OMOJI0YeHOr0 3epHa.

Mera pocaimkeHb. MeTow0 poOOTH SABISETBCA TEOPETUYHE OOTPYHTYBaHHS
BUHECEHHS BUIBHOTO OOMOJIOUEHOTO 3€pHA 3 PEIIT OYHCTKH B KaMepy KOJIOCOBOTO ITHEKA
3epHO30upaTbHOTO KOMOalHa.

Buxkjaax ocHoBHOro marepiany. 3epHOBUN BOPOX, IO IOCTYNMAa€ Ha OYHIIEHHS
3epHO30MpaIbHOrO KOMOaliHa 3 MOJIOTHJIBHOTO MPHUCTPOIO 1 COJIOMOTPSICA MO TPAHCIIOPTHIMH
nomi, € 0araTOKOMIIOHEHTHOK CYMIIIIIID, IO CKJIaNa€ThCsl 3 HEOOMOJIOYEHHX KOJOCIB,
BUIBHOTO 3€pHa 1 HE3E€PHOBOI YaCTHUHH - MOJIOBH. KOMIOHEHTH BOpPOXa PO3PI3HSIOTHCS MIXK
co00M0 fK 32 aepOIWHAMIYHIMH BJIACTUBOCTSMH, TaK 1 MO po3Mipax, a ix CIiBBIJHOLICHHS B
BOpPOCI 3aJI€KUTh Bi BHAY KYJBTYpPH, (PI3MKO-MEXaHIYHUX BIACTUBOCTEH XJIIOHOI Macw,
KOHCTPYKTHUBHUX 1 p&XKMMHHUX MapaMeTPiB MOJOTHIBHO-CENAPYIOUUX MPUCTPOIB.
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Ha cenaparmito 3epHa mpu MOBITPO-PEINITHUX OYMINEHHSX BIUIMBAIOTH BEJMYMHA 1
PIBHOMIPHICTh TMOJAA4Yl BOpPOXA, CKJIQA MOr0 KOMITIOHEHTIB, BOJIOTICTH 3€pHA 1 HE3EPHOBOI
YaCTUHH, KOHCTPYKTUBHI 1 pEXKUMHI MapaMeTpH OUUIIECHHS.

3epHOBHI BOPOX, IO CXOAWTH 3 TPAHCIOPTHOI JOIIKH, MOCTYIA€ HA BEPXHE PELIETO
OUHILEHHS, JI€ BIH PO3AUISETHCS B PE3YJIbTATI CIIJIBHOI Al MOBITPSIHOrO MOTOKY 1 KOJHMBaHb
pemera. [Ipu 1npOMy TMOJOBAa BIZHOCHTBCS TOBITPSHUM TIOTOKOM 34 MEXKI OYHIICHHS,
HEOOMOJIOUEH! KOJIOCKH CXOISTh 3 BEPXHBOIO pelLIeTa 1 MOCTYMarTh HA IMOIOBXKYBadY, a
BUIbHE 3€PHO 3 YaCTHHOKO HE3EPHOBMX JOMIIIOK NMPOKUAAETHCS HA HIDKHE perrero. YacThHa
BUIBHOTO 3€pHa Pa3oM 3 HEOOMOJIOUEHHMHM KOJOCAMU TMOCTYMAE 3 BEPXHBOIO pelneTa Ha
nonoBxkyBad. [Ipy LbOMYy BeNMKAa YaCTHHA BIUIBHOTO 3€pHA 1 HEOOMOJIOUEHHX KOJIOCIB
NPOKUAAETBCS Yepe3 MOMOBXKYBad 1 MOCTYNAE B KamMepy KOJIOCOBOTO INHEKa, a Ta, LIO
3aJTUIIHAIIACS, CXOIUTh PA30M 3 MOJIOBOKO B KOIMYHUK 1 BTPAYAETHCS.

PosrisiHeMo mporuiec BCTymy 0OMOJIOUEHOTO 3€pHA 3 OUUIIEHHS B KaMepy KOJIOCOBOTO
IIHEeKa 3ePHO30MPaTbHOrO KoMOalHa.

3aranbHa KUTBKICTh BUTBHOTO 3€pHA, IO IMOCTYMA€E B KaMepy KOJIOCOBOTO INHEKa 3
OUHINEHHS KOMOaifHa, MOKHA BUPA3UTH PIBHSHHSIM:

Yo =Y, + Y, L, +Y,, (1)

['ONOBHOKO MPHYMHOKO CXONy BIUIBHOTO 3€PHAa B KaMepy KOJIOCOBOTO INHEKA €
HE3aBEPLISHICTh MPOLECIB cenapallii Ha BEpXHbOMY 1 HUKHBOMY PELIeTax.

Haiibinpin npuiHATHUM U1 PO3PaxyHKY KUIBKOCTI 3€pHA, IO TOCTYHa€e 3 PELIiT
OUMIIIEHHS] B KOJIOCOBH IITHEK, SIBJISIEThCS 3aKOH cemapamii, 3amporonoBanuéi M. H.
JleromrHeBUM [2] 1 IO € €KCTIOHEHLIATHHOO 3AIEXKHICTIO

Y=Y, I, )

ne Y, - mojgada BOpoxa Ha IOYaTOK PeleTa,;
U - koedilieHT cenaparii,
L - noBxuHa pelera.
IIpucytHili B ubOMy piBHSAHHI Koe(iLieHT cemapariii MOXXHAa BU3HAYHUTH IO BHPA3y,
3anponoHoBaHoMmy M. ®@. Bacunenka:
u= G)
Vopt
1e o - WMOBIPHICTb MPOCIIOBAHHS 3€pHA Yepe3 PELIETO,
S - AMOBIPHICTh POCIFOBAHHS 3epHA YepPe3 PELIITKY Cernaparopa,;

V., - CepenHs WBUKICTb NEPEMILIEHHS BOPOX MO TOBKUHI CENApaTopa,

{ - IPOMIXKOK Hacy.
KoeoiuienT cenmapauii 3epHa MOXKHA IIPEACTABUTH SIK:
n=7(1L), 4)

Jns o0unciaeHp npuiMeMo cepenHiil mpuBeneHui koedimieHT cemaparii 3epHa I
peLiT, 110 Ma€ MOCTIHE 3HAYECHHSI.

BuxopucroByroun 3akoH cemapauii (2), 3HalieMO KUIbKICTb BIIBHOTO 3€pHA, LIO
MOCTYTIA€ 3 OYUIIECHHS B KOJIOCOBHI IITHEK 3epHO30UPaNbHOrO KoMOalHa, MO CKIANAEThCS 13
3epHa, SKe MPOHIIIIO 4Yepe3 MOAOBXKYBad, BHHECEHOTO 3 MUKPEIIITHOTO MPOCTOPY 1 TaKoro,
10 31HIIIO 3 HUKHBOTO PelneTa.

KinpkicTp 3epHa, IO TOCTyHmae B Kamepy KOJIOCOBOTO IIIHEKAa 3 TOJOBXKyBada
BEPXHBOTO PelIeTa, MOYKHA NIPEACTABUTH PIBHIHHAM:



Y, =Y,-Y,, (5)

ne Y, - CXiJ 3epHa 3 BEPXHBOTO pelIeTa,
Y, - cxig 3epHa 3 MOJOBXKyBaya B KOMMYHUK (BTPATH).
3rigHo piBHAHHIO (2)

Y, =Y, e (6)
Y, =Y, ce th (7)
ne f,, M, - Koe(llleHTH cemapauil BIANOBIOHO Ui BEPXHBOTO pemera 1

HOI[OB)KYBaLIa;
L, - noBX1HA BEPXHBOTO PELIETA;

L, - noBXHMHA TIOAOBXKYBAYa.

/ L . / . .
Y, L, - BuHiC i3 MKPELIITHOrO IPOCTOPY; Y, - MPOXIiA 4epe3 MOOBKYBAY; Y, - CXif i3 HIKHBOTO
pemera.

PucyHok 1 — 30Hu cxX0my 00MOJIOUEHOTO OBOPOXY 3 OUHINCHHA KOMOAHHa B KAMEPY KOIIOCOBOTO LIHEKA

IMincrasusmu B piBHAHHA (5) 3Ha4eHHs Y, 1 Y, 13 piBHAHHS (6) 1 (7), OTpUMAaeMO:
YZ/ =Y, ce Mk -(l —e th ), (8)

KinbkicTb 3epHa Y, L, , 1110 TIPOCUNANOCS Yepe3 3aIHI0 YaCTHHY BEPXHBOTO pelleTa Ha

noBxuHl AL, MOKHAa BU3SHAYUTH 13 PIBHSHHSA:
/
Y.L = Y(Ll — AL, )_ Y, )

ae Y(L1 —ALI) - CX1J 3epHa 3 BEPXHBOIO pelera JOBXKHHOK L, —AL Konu BOHO e
HE BUHOCUTBCS 13 MIXKPELTITHOTO MPOCTOPY B KAMEPY KOJIOCOBOTO ITHEKA.
Bemmunna AL, BH3a4aeTbCs TPAGKTOPIEI0 MOJBOTY 3€PHIBKM B MUKPELIITHOMY

npocTpopi 1 ii 3HaueHue susHadeHo B. 1. Opobunckum [3].
3rigHo PIBHSAHHIO (2)



(I, A7) =Y, e, (10)

[TincraBnsroun B piBHAHHSA (9) 3HaUeHHs 13 piBHAHD (0) 1 (7) OTpUMaeMo:
YA/[q — Yo (e*M(LrALI) _eﬁulLl). (] ])

Cxin BITBHOTO 3epHA B KaMepy KOJIOCOBOTO LIHEKA 3 HIPKHBOTO PEIIeTa BU3HAYAETHCS
3aKOHOMIPHICTIO cemnapariii Ha HbOMY.

Buxonsuu 3 piBHsHHS (2), Ha AuaHLI X (pUC. 2) 3 BEPXHBOTO pelLIeTa Ha HIDKHE
MOCTYITUTB CJIIyI0Ua KITBKICTh 3epHA:

Y, =Y, (1—e ). (12)
Hudepenuiroroun  piBHAHHSA (12), oTpumMaemo QopMmyny, IO XapaKTepPHU3ye

IHTEeHCHBHICTh cemapauii Ha JOBUIbHIN €JIeMEHTapHIf AUISHLII MO JOBXHHI BEPXHBOTO
perrera:

e (13)

Toni KiNbKICTh 3€pHA, LIO MPOCHUNAIOCH HA MUISHLI dX C BEPXHBOIO pelera Ha
HUXKHE, SIBJISIE COOOI0 3aBaHTAKEHHSI HUYKHBOTO pellieTa Ha JaHii JUISTHIIL

dY] =Y,y -e ™ -dx. (14)

B mpotieci moganbinoi cenapariii Ha AUISHIN dX Ha HIDKHBOMY PEIIET] i3 TaHOTO 3epHa
3ATULTUTHCS:

dY3 — le/ _e*ﬂs(er) (15)

2

IO € CXOJIOM 3€pHa 3 HWXKHBOTO perrera Ha wii ainsHmi. [lpoiHterpysas naHuil BUpas, Mu
OTPUMAEMO 3arajibHy KUJIBKICTB 3€pHA, IO 31MIIJIO 3 HKHBOTO PEIIeTa B KOJOCOBHIA IITHEK,

Ly
Y, = [dy] e, (16)
0

IMincrasusiuu y pisusnns (16) snauenune dY, i3 (14), oTpuMaemo:

I
%:I%-M-e’“’“-eﬂf@*’“)-dx. (17)
0
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1 - BepxHE pemeTo; 2 - MOA0BKYBAY, 3 - HIDKHE PEHIETO

Pucynox 2 — JIo BU3HAYCHHA CXOTy 0OMOIOUCHOTO BOPOXY 3 HIDKHBOTO PCIIeTa
[Micna ivTerpauii Bupas (17) maTume BUIIISAL;
voy._ ,(e—x@(@—qwq _e—%) (18)
3 0 .
H—H

V Bunanky, konu L, =1, =L, oTpuMaeMo:

Y3 :Yo L (e*ﬂl'L _eﬁ%L). (19)
1 =

Takum YUHOM, MU OTpUMAJIHA piBH;IHH;[j o AO03BOJIAE BHU3HAYHUTU CXiI[ 3€pHa 3

HIDKHBOTO pelleTa B KaMepy KOJIOCOBOTO IHEKa MPU BIJOMHX Koe(ilieHTax cemaparii 3epHa
TUTSL PEIIT.
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Pucynox 3 — Po3paxyHKoBa cenapanis 3¢pHa M0 JOBKHHI BEPXHBOTO 1 HIZKHBOTO PEIIIT

3 maHuX, MOKa3aHUX HA PUC. 3, BUAHO, IIO 13 301IBIICHASIM JOBXKUHU PELIIT KiJIbKICTh
3epHa, IO MPOKHIANOCS, HAa OAMHWUYHIN IUISHLI CHOYATKY pi3KO 30UIBIIYETBCS, NOCSTAE
MAaKCUMyMy 1 TOYHMHAE TJIABHO 3HIDKYBATHCS. lle MOSICHIOETHCS THUM, IO B KOHCTPYKIIi1



OUUIIEHHS € Tiepenaj MiK TPaHCIOPTHOK JOIIKOK 1 BEPXHIM PEIIeTOM, a TaKOX MiXK
pemeramMu. 3epHO, LIO MPOKUAAETHCS Uepe3 MaybleBy IpebiHKY, a TaKOoXK Yepe3 BEpXHE
peleTo miJ BIUTMBOM MOBITPSIHOTO TOTOKY 3[IHCHIOE MAaIHHS IO TPAEKTOPIi, XapaKTepHin
I TUI, KUHYTHX TOPU30HTAJIbHO. TOMy MaKCHMYM 3aBAaHTaKEHHS PEINIT BUSIBIIETHCS
3MILIEHUM BiJ IOYATKY, MPUUOMY IJI1 HUXKHBOTO PEelIeTa BeJMYHNHA 1[bOr0 3MIIIEHHS OlbliIe
13-3a OUTBIIOT BEIMYUHU TIEpEnaay.

Sk BUIIMBAE 3 JaHUX HA PUC.3, Cemapyroya 34aTHICTb HIDKHBOTO pereTa OuTblIe HiK
BEPXHBOTO, OCKUIbKH TPU HOTro NOBXKKHI MoHaa 0,25M KUIBbKICTh 3€pHA, L0 MPOKUAATIOCS Ha
eJEMEHTApHIA MIJISHII BUINE, TOMY HOTO MOXKHA IOBAHTAXKHUTH 3€PHOM, IO CXOIUTH 3
BEPXHBOIO pelleTa MOJOBXKYBaya 1 IO BUHOCHUTHCS MOBITPSIHUM IOTOKOM 3 MUKPELIITHOTO
IPOCTOPY.

BucHoBOK. AHaNITHYHI 3aJI€KHOCTI 111 BUSHAYEHHSI BUXOy KOMIIOHEHTIB BOPOXa B
KaMepy KOJIOCOBOTO IITHEKa MPOXOA0M 4epe3 MOJOBKYBad BEPXHBOTO PEIIETa, BUHECEHHSM 3
MUKPELIITHOTO MPOCTOPY 1 CXOAOM 3 HIDKHBOTO peliera IMOKa3yloTh, MO BHXIA X
3MEHIIYETHCS 13 30UTBLICHHSM Cenapyovoi MOBEPXHI.

[TapameTpu KiHEMAaTUKH CY4aCHUX 3€pHO30MpaTbHUX KOMOAHHIB B X0/l X PO3BHTKY
ONTHUMI30BaHI Ha 0a3l BEJMKOrO HAYKOBOTO 1 MPAaKTHYHOIO JOCBiAY, 3MIHIOBATH
KIHEMAaTUYHUHA pPEXUM poOOTH OYMINEHHs, Ha HaIl TMOTJsi, HEOOLUIbHO, TOMY IS
MIBUIIEHH €(EKTUBHOCTI OYMCTKH 32 YMOBHU 30€pekeHHs! il MPUHLUIIOBOI TEXHOJIOTTIHOI
CXEMH MOXKJIUBO B OCHOBHOMY 32 PaXyHOK 301JIbIIEHHS TOBXKHHHU CETIAPyIOUNX MOBEPXOHb.

IIpoBeneni TeopeTUYHI TOCHIIKEHHS MOKA3yI0Th, IO 3HIU3UTH PiBEHb TPABMYBAHHS 1
BTPAaTH 3€pPHA MO’KHA 33 PAaxXyHOK IiJBHUIICHHA €(EeKTUBHOCTI 1 SKOCTI pOOOTH OYMIIEHHS
3epHO30upaTbHOTO KOMOalHa.

OnHMM 3 ICTOTHUX IIJISIXIB 3HMKEHHS WMOBIPHOCTI BHXOXY BILIBHO OOMOJIOYEHOTO
3epHa B KaMepy KOJOCOBOI'O LITHEKA, Ha HAIly AYMKY, SIBJSIETHCS MPaBHJIbHE OOTPYHTYBaHHS
napaMeTpiB HIDKHBOTO KAJO31HHOTO peleTa OUUIIEeHHs 3epHO30HupaIbHOro KoMOaitHa.
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C. IIycmosum
Teopernaeckoe 000CHOBAHIE BLIHOCA CBOJOTHOTO 3¢PHA € PEHIET OYHCTKI B KAMEPY KOJIOCOBOTO
NTHEKA 3ePHOYOOPOTHOro KoMOaiiHa

U3I0KEHO TEOPHIO BBIHOCA CBOOOTHOTO 3C€PHA C PEINET OYHCTKH B KAMEPY KOJOCOBOTO DIHEKA
3¢pHOYOOPOIHOTO KOMOaitHa

S. Pustovit
The determination of the heap circulation in the machine cutting unit’s thresher

The theory of taking away of free grain is expounded from the sieves of cleaning in the chamber of ear
meeka of combine harvester.
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