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OOrpyHTyBaHHS KOHCTPYKTHUBHO1 CXEMU
MMHEBMOPEIIITHOIO cenaparopa 3epHa

CTaTTIO MPUCBIYCHO YIOCKOHAIICHHIO KOHCTPYKIIii BiIIEHTPOBOTO ITHEBMOPEIIITHOTO CemapaTropa IyIs
PO3IUICHHS KOMIIOHEHTIB 3€pHOBHX Ccymimeid. ba3oBa KOHCTpYKINsI 3aJOBUTPHO BHKOHYE TEXHOJIOTI9HHHA
mpoIiec, OJHAK Ma€ BiTHOCHO BENUKI BEPTHUKAIbHI Ta0apUTH 332 PaxXyHOK BHKOPHCTAHHS 3aMKHEHOI CHCTEMH
acripamii 3 MOABIMHMM OYHMIIICHHSIM 3€pHOBOi MAacu MOBITPSHUM IMOTOKOM. B po0OOTi HaBeneHO KOHIICTIIIO
YIOCKOHAJIEHHS CUCTEMH acmipauii, 10 JO3BOJUTE CyTTEBO 3MEHIIUTH BHCOTY, a TAKOX BHKJIAZIEHO METOIMKY
MPOEKTHOT'O KOHCTPYKTOPCHKOTO PO3PAXYHKY IapaMeTpiB yI0CKOHAIEHOT MallInHH.
cemaparTop, 3epHo, OOTPYHTYBaHHS, KOHCTPYKIIisl, pO3PaxXyHOK, MapaMeTpH, acmipauis

IlocTanoBka mpodJemu. [lonepenHe ouyuIeHHS 3€pHA BiJ JOMIIIOK J03BOJISIE HE
TUTBKH MiABUIIUTH HOTO TOBAapHY LIHHICTH, @ ¥ 3amo0irTH NMCYBaHHIO B MpoLeci 30epiranus.
3pocTratoui TEMIM BHUPOOHMIITBA 3€pHA B YKpaiHi 1 CBITI BUMAararTh 3a0€3TMCUYCHHS
CLIBCHKOTOCTIOAAPCHKUX TOBAPOBUPOOHUKIB CYYaCHOIO SIKICHOIO, MMPOIYKTUBHOIO, HaIIHHOIO,
€KOHOMIYHOIO 1 JIeeBo0 TexHiK0o. OCTaHHI MyHKTH Ha3BaHUX BUMOT OCOOJIMBO BaKJIMBI
Ui ManuxX  (epMepCchKHX — TOCHONApCTB, sKi  BHpoOssaoTh  Omm3pko  50%  Bciel
CLITBCBKOTOCTIONNAPCHKOI  MpoAyKIi [1], mpoTe, BHACHIAOK HEBEIWKHX 1HIUBIAYaTbHUX
00’eMiB BUpPOOHUIITBA HE MAalOTh JOCTAaTHBOI KINBKOCTI OOIrOBMX AaKTHBIB JUIsl 3aKyMiBIi
BUCOKOBAPTICHMX MAaIIMH. TakuM YHHOM, 3a0€3MeUeHHs HaJeKHOI TEXHOJOTIYHOT
e(EeKTUBHOCTI OYMIICHHS 3€pHA, MOPS 31 3MEHIIEHHSIM BapTOCTI 3€pHOOYMCHUX MAIUH €
aKTYyaJbHOIO 337a4€l0 arpapHoOro BUPOOHUIITBA.

AHaji3 ocraHHiX fgocaimkeHb i myOaikaniii. Ha ceoroaHimHii 1eHh B
TOCIIOIApCTBAX YKpaiHU MIMPOKO BUKOPUCTOBYIOTHCS MTHEBMATHUHI [2—5] Ta MHEBMOpEIIiTHI
3epHOOYMCHI MAalllUHU, IKi OCHAIeH1 KOJIMBAILHUMU pEIlleTaMHu 1 CUCTEMaMu acmipaiii, siKi
o0’elHaHI y €QWHY KOHCTPYKIito [6-12]. OCHOBHUM HEIOJIKOM TaKWX MAIIWH € HU3bKa
nuToMa e(PeKTUBHICTH PELIITHOI cemapaiiii, 00yMOBIeHa MPOTIKaHHSAM MPOLIECY PO3IITICHHS B
NoJIi i1 JIMIe TpaBiTaiifHOI CHIIH, SIKa Ma€ HEBEIHMKY BEIMYMHY 1 HE JJO3BOJISIE TIPOXOJOBUM
YacTKaM IIBHJKO IPOCIIOBAaTHUCh Kpi3b OTBOpU. KpiM TOro, HasBHICTH TOCTPUX Kpahok
KJIACHYHHX MPOOUBHUX PEIIIT B CYKYITHOCTI 3 JKOPCTKUMH OYMCHUKAMH OTBOPIB € JDKEpeTaMu
MOUIKO/DKEHHS. 3€pHA 1 MIJBUILEHOIO LIyMy Ha poO04YOMY MICLi, OCOONHMBO Yy 3aKpUTHX
NPUMIIICHHSX, aHTapax TOIIIO.

3a3HayeHl BUILE HEJOJIKM BHMAraioTh BiJl HAyKOBLIB 1 KOHCTPYKTOPIB CTBOPEHHS
NPUHIUIIOBO HOBOI 3€pHOOYMCHOI TEXHIKM, fKa O 3aJ0BOJIBHSUIA Cy4YacHi MOTpedu
BUPOOHUKIB arpapHoi MPOIYyKIIii.

Ha xadenpi cimbChKOrocmnonapcbkoro MammHoOyayBaHHs LleHTpaabHOYKpaiHCHKOTO
HAIlOHAJILHOTO TEXHIYHOTO YHIBEPCHUTETY CTBOPEHO OpHTiHAJbHY KOHCTPYKIIIO cermapaTropa
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3epHa [13], B AKiii OpraHIYHO MOEIHAHO CUCTEMY acmipallii i peuriTHy YacTHHY 3aBISKU
BUKOPUCTAHHIO €IMHOTO aKTHBHOTO POOOYOTO OpraHy — JOMaTKoBOTO poropa. Po3pobnennii
cermapaTrop € MNPSMOTOYHHM, HpPU IIbOMY IYTOBHUIHE pELIETO OPUTiHAIBHOI KOHCTPYKLIi
no30aBJeHe TOCTPUX KpalokK, He MoTpedye OYMIICHHS OTBOPIB Bij 3a0uBaHHS 1 3a0e3meuye
PO3JLIEHHS 3¢PHOBOT MacH y BIAIIEHTPOBOMY CHIIOBOMY Tiodi [14].

OCHOBHUM HEJOJIKOM TaKOi CXEMHU € BiJIHOCHA CKJIAIHICTh PETYIJIIOBAHHS CHUCTEMHU
acmipaiii, sika € 3aMKHEHOI0, 3 JBOKPAaTHUM OYHILIEHHSM BiA JIerKuX aomimok. Kpim
CKJIaTHOCTI PEryJIIOBaHHS 3a PAaxXyHOK TEPEpO3MOJUTYy MIBHUAKOCTEH IMOBITPSHOTO MOTOKY,
JaHa cucTeMa Mae 30UTbIIeHy Macy 1 rabapuTy.

IlocTanoBka mpoGaemu. Ha oCHOBI 3a3HAU€HOrO BHINE MOXKHAa CQPOPMYITIOBATH
poOouy TinmoTe3y: CHPOIICHHS KOHCTPYKIIi JaHOI MallMHH 1 3MEHIIEHHS pO3MIpiB Mpu
3a0e3nedeHHl  3a/I0BUTBHUX TMOKa3HUKIB e(EKTUBHOCTI OYHINEHHS 3€pHa JI03BOJUTH
MiABUIINUTY 11 TPUBAOIUBICTH 7151 MOTEHIIHHIUX KOPUCTYBaYiB.

Bukiaaa ocHoBHOro martepiaiy. Po3poOky HOBOi 3¢pHOOYHMCHOI MAITMHKA TIOYHEMO 3i
CTBOPEHHS CXEMH, Y3TO/UKCHHS IHTAHb B3AEMHOTO PO3TANIyBAHHSA OCHOBHHX pobounx
OpTraHiB 1 €IeMEHTIB KOHCTPYKIIii. CXeMy 3amporoHOBaHOTO cemapaTopa HaBeAeHO Ha puc. 1.
CrporieHHs KOHCprKLm JaHOT MaIlMHM 1 3MEHLIEHHS pPO3MIpiB Npu 3a0e3MeyeHHi
3aJOBUTPHIUX TOKAa3HHUKIB E€(PEKTHBHOCTI OYMIICHHS 3€pHA, HA HAIly IYMKY, IO3BOJHUTH
MiABUIINUTY 11 TPUBAOIUBICTH 715 MOTEHIIIHHIUX KOPUCTYBaYiB.

n/ 9 \g \7 \s

Pucynoxk 1 — KoHcTpykTHBHA cXeMa BiAIIEHTPOBOTO ITHEBMOPEIIITHOTO CEapaTropa
3 OHOKPATHUM OYHUILEHHSM 3€pHA MOBITPSIHUM ITOTOKOM
Lrcepeno: pospobneno amopamu

KomocoBe pemero, mo BCTaHOBJICHE Ha MAlIWHI € HEPYXOMHM, MPYTKOBUM 0e3
MIOTIEPEYHHX TIEPETHHOK. J{JIsl epeMileHHs 3epHOBOI MacH, KyT BCTaHOBIIEHHS KOJIOCOBOTO
pemera o (puc.2) HOBUHEH OyTH OUTBIIMM HiXK KyT TEPTS YaCTOK 00pOOII0BAaHOTO MaTepiary
110 HBOMY

oa>@.

Kyt Tepts mo crami 3epHa OUTBIIOCTI BUPOITYBAaHUX CLIHCHKOTOCIIONAPCHKUX KYJIBTYD
ctaHoBUTh o = 0,35...0,5 . Takum YUHOM, KyT HAXMJIY KOJIOCOBOT'O pellleTa MOBUHEH OyTH
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o > arctg(0,35...0,41) =19,3...22,3°.

PeanbHe 3HaueHHS KyTa BCTAHOBJIEHHS HEPYXOMOI'O MPYTKOBOIO (CTPYHHOIO)
KOJIOCOBOI'O pelIeTa BUBHAYUMO €KCIIEPUMEHTAIIBHO.

Pucynok 2 — CxeMa 10 BU3HAYCHHS BEPTUKAIBHOTO rabapuTy 3alporiOHOBAHOTO cerapaTopa
Jcepeno: pospobneno amopamu

,Z[OB)KI/IH& KOJIOCOBOI'O p€ii€Tta CTAaHOBUTUMC

=%
qr

b

e ¢, — KI/AMTOX. — JONYCTHME IHTOME 3aBaHTAXKCHHS OAMHULI IIUPUHH

KOJIOCOBOT'O CTPYHHOTO pelieTa mpu MOoTpiOH1 MOBHOTI BUALIEHHS IOMIIIOK;
g — JONyCTUME NHTOME 3aBAHTAKCHHS OIMHUII IUION HEPYXOMOTO CTPYHHOTIO

KOJIOCOBOTO PEIIETA.

['mubuHa TOBITPSHOrO KaHaTy IMOBMHHA OYTH PEryJlbOBaHOIO, OCKIIbKU BiJ Hei
3aJISKUTh IIBUAKICT TOBITPSIHOTO MOTOKY. 32 CTBOPEHHS MOBITPSHOTO IMOTOKY BiJIOBiJIA€
JonaTeBUid poOTOp, SKUM Ie BUKOHYEe (YHKIII MpHUCKOpIOBaya 3epHa Uil pyXxy IO
JTYTOBHHOMY TIiJICIBHOMY PEIIeTy, OYMCHHMKA HOro OTBOPIB i BHKHAa4a OYHMILIEHOTO 3epHA.
[Tonepenanimu gocaimkeHHsmMu [14, 15] BcTaHOBIEHO, WO M 3aJ0BLIBHOI TOBHOTH
PO3AUICHHST PI3HUX 3€PHOBUX CyMIIICH Ha IMiJCIBHOMY pEIIETi, MOKa3HUK KiIHEMAaTHIHOTO
pEeXUMY MOBUHEH OyTH ONMM3bKUM 10 3HaueHHS K=314, mo BiAmoBinae 4acToTi 0OepTaHHs
poropa 1500 06/xB. pu 30BHIIIHBOMY HiameTpi 250 MM. 3 ypaxyBaHHSIM 3a3HAYEHOTO BHIIIE,
pEryJIIOBaHHs LIBUAKOCTI MOBITPSAHOTO MOTOKY IIJISIXOM 3MIHM YaCTOTH OOEpPTaHHS pOTOpa €
HEJIOIUTFHUM 1 BapilOBaHHS IIBUIKOCTI PyXy MOBITPS y KaHaJl palioHaJbHO 3[iHCHIOBATH
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IIJISIXOM PETYJIIOBaHHS HOTO BUCOTH h. BcTaHOBIEHHS po0O0YOi BUCOTH MOBITPSHOTO KaHATY
OyzeMo 3IIHCHIOBAaTH €KCIIEPUMEHTAIBHO, TOMY, JUISI TEOPETUYHOTO BHU3HAYCHHS rabapuTiB
3alpOIIOHOBAHOTO Cemaparopa CKOPHCTAEMOCS TO3HAUYEHHSM HaWOUIBIIO] BHCOTH KaHAy
h

max *
Takum 9YMHOM, BEpTHUKAJIbHA MPOEKIis (rabapuT) MOBITPSHOTO KaHATY CTAHOBUTH

L _— hmax
v :
cos

BeprukanpHa npoexirisi (rabapuT) KoJI0COBOTO periera (puc. 1) CTaHOBUTH

LV2=l‘sinoc=@-sinoc.
qr
TakuM 4YHHOM, MaKCUMalbHUN BEPTHKAIbHHUI Ta0apuT KOJOCOBOTO pemiera 3

HOBiTpHHI/IM KaHaJIOM CKJIaJ€C

h .
L,=L,+L, = o b ing

" cosa g,
[Tapametpu miAciBHOro pemiera i poropa HpuiiMaeMo sK 1y 0a30BOi MalIWHH,
OCKIUJIbKY BOHU OyAyTh BUKOPHCTOBYBATHCS 0€3 3MiH:
- miametp poropa D =250 mm;

. . T
- HEHTPAJIBHUN KYT IT1JICIBHOT'O peniera 1 ;

- paaiyc pemeta R =125 mm;

- KyT BCTaHOBJICHHS 1JICIBHOTO pemiera o, = 45°.

Bice o0epraHHs pemiera BCTaHOBIIOEMO Ha BEPTHUKaJi, OIYIIEHIH 3 MOYaTKy
MOBITPAHOTO KaHaly (Touka A4), MPUIOMY MOYATOK MiJICIBHOTO pemieTa (Touka £) 3’ € AHy€eThCS
3 KiHIIEM TOBITPSHOTO KaHaly (TOYKa B) HampsSIMHUM >K0JI000M TaKUM YHUHOM, 11100 KyT BED
cranoBuB 90°. JlaHa ymoBa HeoOXiJHa JJIsl YHUKHEHHsS €(EKTy «3aBUXPEHHS» 3€pHa IpHU
nepexo/i 3 xooba 10 peurera.

Busnaunmo BepTuKaibHuii rabapur L., .

L,=L,+CH

CH=CD+DH=CD+R.
O4eBuIHO, 1110
CD=CF + DF ,
JI€ CKJIaJIOB1 PIBHSIHHSI BU3HAUUTHCA K

CF=CB-th=Z-cosoc-tg[3:@-cosoc-tg[3,
qr

DF — DE _ R ‘
cosfp cosP

Takum 4MHOM, 3 ypaxyBaHHSIM 3HANWJICHUX BEJIMYUH:

CD:&-cosa-th— .
g cosP

3 YpaxyBaHHAM 3HaI7II[eHI/IX CKJIaAO0BHX 3aIIMIIICMO:

CH:ﬂ-cosa-th—
qr cosf3

Tox BepTuKanbHUA rabaput L, CTAHOBUTHME

+R.
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h .
Ly4:ﬂ—kﬂ-sma-—i—ﬂ-cosa-tgﬁ— +R.
cosa ¢, qr cosf3
qb : hmax 1
L, =="(sina+cosa-1gB)+ -R -1

qr cosa cosf3

3 ypaxyBaHHSM BCTAHOBJICHHS IIiJ POTOPOM IpHHMaIbHUKA APIOHUX TOMIIIOK Hy |
3arajlbHUil  BEPTUKAJIBHUNA pPO3PaxXyHKOBUI raGapur (BHCOTA) 3alpoONOHOBAHOI CXEMH
BIJILICHTPOBOTO ITHEBMOPEIIITHOTO CETapaTopa CTAHOBUTUME

L4:@(sina+cosa-tgﬁ)+ Py ~-R !

-1|+H,.
g, cosa cosf3 A

OueBuIHO, 11O 3arajbHa BUCOTA € MEHIIOK HIXK y 0a30BOi MalllMHH, BEPTUKAIbHUN rabaput
AKO1 CTaHOBUTH Oyim3bko 1400 MM, OJHAK OIIHUTH KUIBKICHO JaHy PI3HHINIO MOXHa OyJe
JUIIE TMICAS TPOBEACHHS EKCHEPUMEHTANIBHUX MJOCTIKEHh 1 BHU3HAUEHHS KOHKPETHHX
3Ha4Y€Hb TEXHOJIOTTYHUX IAPAMETPIB ¢, 1 ¢, .

BucnoBku. Ha OCHOBI TpOBEIEHHS TOMEPEHIX PO3PaXyHKIB MOXKHA 3pOOHUTH
HACTYTHI BUCHOBKH:

— BHUKOPHCTaHHS 3alPOMOHOBAHOI CXEMH JI03BOJIUTH, HAIIEBHO, 3MEHIIIUTH BUCOTY 1
Macy BiJIIEHTPOBOTO ITHEBMOPEIIITHOTO CenapaTropa 3epHa;

— 3aMiHa ABOKPATHOTO MOBITPSIHOTO OYHILEHHS OJJHOKPATHUM JIO3BOJHTH CIIPOCTUTH
peryIItoBaHHS MAlIHHU;

—  EeKCIIEPUMEHTAJIbHE BCTAHOBJICHHS MOKA3HUKIB TEXHOJIOTIYHOI €(heKTHUBHOCTI ¢, i

qr. 3aIpOIIOHOBAHOIO Cemaparopa JO03BOJIUTb TEOPETUYHO BHU3HAUaTU rabaputu 1

aBTOMAaTH3YBaTH NPOIIEC NMPOEKTYBaHHS 36pPHOOYMCHHUX MAIIWH, CTBOPIOBAaHMUX 3a IMOJIOHOIO
CXEMOIO.
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Substantiation of the Constructive Scheme of the Pneumatic-grain Separator

The aim of the article is to improve the design of the original centrifugal grain separator. The separator
is designed to separate the components of grain materials by size and aerodynamic properties. The basic design
satisfactorily performs the technological process, but has large dimensions vertically. Reducing the size will
simplify the design and reduce the cost of the machine.

The article proposes to replace the double pneumatic cleaning of grain material with a single one. At the
same time the car gets rid of the closed aspiration system. The closed aspiration system has operational
advantages, however difficult adjustment reduces indicators of technological efficiency of pneumatic cleaning of
grain. The original pneumatic cleaning system allows you to remove light impurities without creating significant
air resistance, due to the lack of countercurrent movements. In addition, the use of an inclined pneumatic channel
does not require the creation of high-speed airflow. As a result of the proposed improvement simplifies the
structure and regulation of the separator, as well as reduces its size and weight. In addition to the modernization
of the design of the pneumatic-sieve separator, the article presents the method of design engineering calculation
of its basic geometric parameters. Depending on the specific capacity of the upper (ear) sieve and the
characteristics of the grain mixture is determined by its length and angle. The remaining geometric parameters
are derived from the above.

Based on preliminary calculations, the following conclusions can be drawn. The use of the proposed
scheme will reduce the height and weight of the centrifugal pneumatic sieve grain separator. Replacing the
double air cleaning with a single one will simplify the adjustment of the machine. Experimental establishment of
indicators of technological efficiency of the proposed separator will theoretically determine the dimensions and
automate the design process of grain cleaning machines created by a similar scheme.
separator, grain, substantiation, design, calculation, parameters, aspiration
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