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A new design of the spiral-type residue cleaner has been developed. It improves the performance of
potato harvesting machines preventing operating elements from sticking with wet soil (by installing spirals with
mutual overlapping). The separation intensity is achieved by eccentric installation of spirals.

A mathematical model of the movement of a tuber along the cleaning surface formed by two spirals is
developed in order to substantiate the optimal kinematics and design parameters of a new spiral-type potato
cleaner. On the basis of computer-calculated analytical expressions, graphical dependences between the
parameters of the considered process of movement of a tuber between two adjacent spirals were constructed. That
allowed identifying the optimal design and kinematics parameters of the spiral separator. While analyzing the
kinematics of movement of a tuber along the surface of the spiral-type cleaner under conditions of contact of the
tuber at two points to one spiral and at one point to another, we established that as the angular velocity of the
spiral rotation increases, the transporting capacity of the operating element also increases, and the separation
capacity is somewhat reduced.
potato, harvesting, cleaning from residues, movement, mathematical model, computer calculations
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BusHadeHHs pailioHaJIbHUX MapaMeTpiB
THEBMOMEXAHIYHOI'O BUCIBHOI'O anapara 3
nepudepiiHUM pPO3TalllyBaHHSIM KOMIPOK Ta 1HEPIIMHUM
BUJTAJICHHSIM 3aiiBOI0 HACIHHS

B crarTi 3anmponoHoBaHO HOBY KOHCTPYKIIIIO THEBMOMEXaHIYHOTO BHCIBHOTO amapara 3 nepudepiiianmM
po3TanIyBaHHAM KOMIPOK Ha BHCIBHOMY JHCKY Ta TACHBHHM IIPUCTPOEM, IIO JA03BOJISIE BUAAIATH 3aliBe HACIHHA
IHepIIMHUM CrocoOOM Ta 3a0e3Me4YnTH TOYHMI BHCIB HAacCiHHS mpocamnHux KyjibTyp. IlpoBenena cepis
JIOCITI/PKEHb 3aIIPOIIOHOBAHOIO BUCIBHOTO arapara Juis HaciHHs IyKPOBUX OYpSIKIB J103BOJIMIIA BU3HAYHUTH BILIHB
PO3pI/DKEHHsST y BaKyyMHIH Kamepi BHCIBHOTO amapara Ta KOJIOBOi IIBHIKOCTI KOMIPOK Ha KOeQillieHT
3alIOBHEHHSI KOMIpPOK. 3alponoHOBaHa KOHCTPYKIIisl HOBOTO ITHEBMOMEXAHIYHOTO BHCIBHOTO arapara J03BOJISIE
3HAQUYHUM YMHOM 3HU3UTH BAKyyM B CHCTEMI, ITPU HBOMY 301IBIIYETHCS KOJIOBA IIBHJKICTH KOMIPOK BHCIBHOTO
JIMCKa JI0 3HAYeHb MOCTYMNAJbHOI IIBHJKOCTI ITOCIBHOTO arperary, Io 3a0e3ledye CTaly TOUYKY CKHUIAHHS
HACIHHA 3 BUCIBHOTO JFICKa Ta OJHAKOBI TPAEKTOPIl X MONBOTY A0 OOPO3HU MPHU AKICHOMY 3aIIOBHEHHI KOMIpOK.
Jms mocATHEHHS MOCTABJICHUX 3a/ad 3 BU3HAUCHHS PAIliOHATBHHUX IapaMeTpiB Ta peXKHMiB pOOOTH BHCIBHOTO
amapaTa BUKOPHUCTOBYBABCS METO[I IUTaHyBaHHS OaraTodakTopHOTro excriepuMeHTy. [Ipn npomy Oyiu BU3HaUCHI
OCHOBHI DIiBHI Ta IHTEpBaJK BapitoBaHHs (AKTOPIB JUIs BUCIBY HACIHHS LYKPOBUX OYpSKIB NPH BHU3HAUYCHHI
Koe(illieHTa 3aMOBHEHHST KOMIPOK BUCIBHOTO JMCKa. 3a JOMOMOTO0 MaKeTy MpHKIafHux nporpam Statistica 6.0.
JUIs TlapaMeTpa OonTuMizalii — Koe(illieHTa 3alOBHEHHS KOMIPOK MOOYZOBaHO IMOBEPXHIO BIATYKY Ta JIHIT
PIBHOTO BUXOLY.

NMHeBMOMeXaHIYHUH BHCIBHMII anapaT, BUCIBHUIl THCK, eKCIIePUMEHT, Koe(ilieHT 3al0BHEHHS KOMIipOK,
PO3piliKeHHsI, KOJI0BA IIBUAKICTH KOMipoOK
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Onpenene}me PAallMOHAJIBHBIX MAPAMETPOB ITHEBMOMEXAHUYECKOI'0O BbICEBAIOIIICTO
alnmapara ¢ neppnq)(])epuileLIM PACIVIOKEHHEM HAYECECK U HHEPUHUOHHBLIM BbIIAJICHUEM

JJUIITHUX CEMIH

B crarbe mpeniokeHO  HOBYIO KOHCTPYKLHMIO TTHEBMOMEXAHHMUYECKOTO BBICEBAIOILEIO ammapara c
neppudepUfHBIM PACIUIOKCHHEM  SYECK Ha BBICCBAIOIIEM JWCKEC W IMACCHBHBIM YCTPOWCTBOM, KOTOPOE
MO3BOJISICT YJANATh JIMITHUHAE CEMEHa HWHEPIIMOHHBIM CIOCOOOM ¥ 00E3MeUMBACT TOYHBIM BBICEB CEMSH
MIPOCAITHBIX KyNbTyp. [IpoBeeHHas cenus HMCCIeIOBAaHUHIIPEITIOKCHHOTO BBICEBAIOIICTO aIapaTa s CeMsSH
caxapHOH CBEKIIBI TO3BOJIMIIA ONIPEACTHUTD BIMSHUE PAa3PSKCHHS B BAKYYMHOW KaMepe BBICEBAIOMIETO ariapara u
KPYrOBOH CKOpOCTH sideeK Ha KOI(UIMEHT 3aroyiHeHus styeek.lIpeiiokeHHass KOHCTPYKIHsS HOBOTO
ITHEBMOMEXaHUYEHCKOTO BBICEBAIOIIETO amIapara I03BOJSET 3HAYUTEIBHBIM O00pa3oM CHH3HTH BaKyyM B
CHCTEME, TIPH 3TOM yBEITHYMBACTCA KPYroBas CKOPOCTH SUEeK BHICEBHOTO J¥ICKAa [0 3HAUEHHUI IMOCTYMaIbHOM
CKOpPOCTH TIOCEBHOT'O arperara,uro 00ecreynBacT MOCTOSHHYO TOYKY COpaChIBAaHUSI CEMSH C BBICEIBHOTO JMCKA U
OJIMHAKOBBIC TPACKTOPHM HX MOJIeTa K OOpPO3HE MpPU KAYCCTBEHHOM 3allOJIHCHHMU stucek. [ mocTHKeHUs
MTOCTABJICHHBIX 3a/1a4 C OIpEICIICHIEM PalMOHATIBHBIX MMAapaMETPOB M PEKUMOB paOOTHl BBICEBHOTO arapara
WCTIONB30BAJICS METOJl IUIAHUPOBAHUS MHOTO(AKTOPHOTO »SKCIepuMeHTya I[Ipu 3ToM OBUIH  ONpeHeTICHBI
OCHOBHBIC YPOBHH W TIapaMeTPhl BapbHUpOBaHHS (PAKTOPOB I BUCEBA CEMSH CaxapHOW CBECKJIBI  IIPU
ompenereHnu K03 UIIIEHTA 3aII0THEHHS sTYeeK BBICEBHOTO ArcKa. C MOMOIIBIO TTAKeTa MPUKIIAIHBIX TIPOTPaMM
Statistica 6.0. st mapamerpa ONTHMH3AIMH — KOC(HHUIMEHTA 3arOJHEHUS SUEEK MOCTPOCHO TTOBEHPXHOCTH
OTKJINKA W JJMHUHM POBHOTO BBIXOJA.
NIHEeBMOMEXAHUYECKHIl BbICEBAIIMI anmapar, BbICEBAOMIUH JUCK, JKCIHEPUMEHT, KO03(pULIHeHT
3amoJTHeHHUsI SUeeK, pa3pekeHne, KPyroasi CKOpoCTb KOMOPOK

IlocranoBka mnpodsjemu. I[lepmioyeproBor0 yMOBOI TOYHOTO 3eMIIEpPOOCTBA €
OTPUMAaHHS HACIHUHOIO CBOET TUIONII KUBIICHHS, TAKUM YHHOM TIAPOCTOK OTPUMYE CBiil Opeos
ICHyBaHHS Ta PO3BUBAETHCA HAWKpallMM YHHOM. Tomy BuOIp oOjmagHaHHS IS
CUIBCHKOTOCIIOIAPCHKOI0 BUPOOHHIITBA HA IOYaTKOBOMY €Talli, a caMe: CIBaJIKH Uil TOYHOTO
BHCIBY HACIHHS — € MEPIIOYEPTOBOI0 YMOBOIO MalilOyTHHOTO BPOKALO.

AHaJi3 ocTaHHiX dociaizkeHb i myOJikamiii. CyyacHi MHEBMOMEXaHIYHI BHCIBHI
arapaTty JUIsl TOYHOTO BUCIBY, MAIOTh HEJOJIKH, cepel IKUX. HEJOCTaTHS JO3Yyroua 3/1aTHICTh,
0 BHUKJIMKAaHA OOMEKEHICTIO KoJoBOi ImBHakocTi BuciBHoro mmcka (V,<0,5 m/c) Ta
MPUCYTHICTIO BHUITaJKOBOTO HEKOHTPOJIBOBAHOTO MEPEPO3NOALTY IHTEpPBAIiB MK HACIHUHAMHU
B OOpO3HI, SIKUW € HACITIKOMK BEJIUKOi BITHOCHOI IIBHUIKOCTI HACIHHS MPH KOHTAKTI 3 JTHOM
OOpO3HHU TMiJ 4Yac pyXy CiBaJKd Ha HOMiHanbHuX mmBHakocTsx (V.=1,5...2,5 m/c). s
BHUKJIFOUCHHSI T€PEPaxXOBaHUX HEMONIKIB TPOMOHYETHCS 301IBIIMTH KOJOBY IIBHIKICThH
BUCIBHOT'O JIMCKa Ta Y3TOJMTH i 3 HOCTYNaJbHOIO IIBHJKICTIO MOCIBHOTO arperaty. [1-7].

IlocTanoBka 3aBaaHHs. Binomi KOHCTPYKIIl Cy4acHMX MHEBMOMEXaHIYHUX BHUCIBHUX
armapariB He B IMOBHiH Mipi JO3BOJISIIOTh BUPIIINTH JIaHy 3a/1a4y TEXHOJIOTIYHO 3 ypaxXyBaHHAM
TOTO, IO OJTHOHACIHHEBEBHH IIOTIK HACIHHS YTBOPIOETHCS II€ HA IMOYATKOBOMY €TaIl HOro
¢dbopmyBaHHS.

Jlo Toro  SIKICTh JO3yBaHHS HACIHHSA JI0 JHA OOPO3HH 3aJCKHUTh BiJ PIBHOMIPHOCTI
pO3TalryBaHHs HAaCIHUH Ha BHCIBHOMY JAuMCKy. Tomy BubGip ¢GopmMu OTBOpIB JAHUCKA €
BH3HAYAJIHHOIO TTOYaTKOBOKO YMOBOIO PIBHOMIPHOTO 103yBaHHS [6].

Bukiiax ocHoBHOro Martepiaay. 3 METOI MiJBUIIECHHS TEXHOJOTIYHOI €()EeKTUBHOCTI
TOYHOTO BHUCIBY HacCiHHA Ha Kadeapl CUIbCHKOTOCIOAApChKOI0 MAIIMHOOYyBaHHS
[{eHTpanbHOYKPATHCHPKOTO HAIIOHAIBHOTO TEXHIYHOTO YHIBEPCUTETY 3KOHCTPYHOBAaHO Ta
BHUT'OTOBJICHO JOCIIITHUN 3Pa30K CEKI[il HOBOT THEBMOMEXaHIYHOT CIBAJIKH /I TOYHOTO BUCIBY
HaCiHHS MpocanHux Kyietyp (puc. 1) [1, 2, 7].
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a— cxeMma, 0 — TPHOXBUMIpHA MOJICITb
1 — BuciBHUIA OHCK; 2 — KOMipKa; 3 — Jlonatka; 4 — mpuBOAHUI Bai; 5 — Kopmyc; 6 — BUCIBHE BIKHO;
7 — MacWUBHUN TPUCTPIH U BUAAJICHHS 3alfBOTO HACiHHSA, 8 — BakyyMHa Kamepa; 9 — HaciHHS
Pucynoxk 1 — 3anponoHoBaHnii THEBMOMEXaHIYHUN BUCIBHUN amapart:
Jicepeno: pospobneno asmopamu iz euxopucmarnsim [7]

['ooBHOIO TIepeBaror0 HOBOTO BHCIBHOTO arapara € HasBHICTh OCOOJIMBOTO BHCIBHOTO
mucka 1 3 mepudepiiiHuM po3TalryBaHHSM KOMIPOK 2, 32 SKMMHM Ha MOTro BHYTPINIHIH
MOBEPXHI PO3MIIICH] JIOMATKA 3 Ui PUMYCOBOTO 3aXOIUICHHSI HACiHHS B poOOdYii Kamepi
arapara Ta MoJajbIIOro HOro TPaHCIOPTYBAHHS A0 30HU CKUIaHHS B OOPO3HY.

BuciBamii auck 1 3 koMmipkamu 2 3aKpilieHO Ha TPUBOAHOMY Baidy 4 Ta BCTaBICHO B
HWTIHIPUYHY TOPOXKHUHY KOpITyca 5 anapara.

[Tpu oGepTanHi BUCIBHOTO qucKa 1, KOMipKH 2 3 jonatkaMu 3 BXOJATh B IAp HACIHHSA,
JIe TiA i€ THUCKY 3€pPHOBOrO Iapy Ta CWUJ TSOKIHHS HAaclHMHA CaMOCTIHHO TOTparuisie B
KOMIpPKY BHUCIBHOTO JMCKa. 3a JOIMOMOTO JIOMATKH 3 BiIOYBAa€ThCS 3aXOIUICHHS HACIHUHU
BHCIBHUM JIUCKOM IIPH MIEPIIOMY KOHTAKTI ii 13 IIIapoM HACiHHS, TOJI K 1HII HACIHUHHU JIUIIES
HiAMTOBXYIOTh Ty, SIKa B)K€ KOHTAKTYE 3 JIOMATKOIO, INMOme 10 KOMipku 2. Takum 4rHOM
BiIOyBa€ThCA HAMIMHE 3aXOIUICHHS HACIHWMHM Ta TIPUCMOKTYBaHHS ii 3a JIONOMOTOIO
MOBITPSIHOTO TOTOKY 1 yTpuMaHHs ii B koMipui. ITicis yoro 3axoruieHa HaCiHMHA PYyXa€ThCS
pPazoM 13 TUCKOM.

®opmy KOMIpOK BHCIBHOTO JHcKa (pUC. 2) BUKOHAHO 3 PO3LIMPEHHSIM B PajialbHOMY
HampsiIMKy B OiK HEpyXomoi IWIIHAPUYHOI TOBEPXHI KOpITyca, sika 3aMHKae ix 00’eM Ta
CTBOPIOE HEPYXOMI 30BHIIIIHI CTIHKH BiJl 30HU 3alIOBHEHHS JI0 30HU BUCIBY. B 30HI BuCiBY, Ha
IWITIHAPUYHIA TIOBEPXHI KOPITyca BUKOHAHO BUCIBHE BIKHO 6, SIKE€ PO3KpUBAE KOMIpKH JTUCKA
Ta 3a0e3nedye BiIbHE BHIAIIHHS HACIHHS 10 OHA OOPO3HM MiA i€ CWJI TSOKIHHS Ta
3aJIMITKOBUX BiAIIEHTPOBUX CHII.
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PucyHoxk 2 — 3araipHuil BUIJIS TA CX€Ma BUCIBHOTO JIMCKA 3 iepr(epiiHIM pO3TallyBaHHIM KOMIPOK
Ioicepeno: pospobaeno asmopamu i3 euxopucmannsm [7]

3 MeTor0 BUAAJICHHS 3aiiBOrO HACiHHA 3 KOMIPOK BHUCIBHOTO JUCKAa y BEpXHIH 4acTHHI
MUATIHAPUYHOT TTOBEPXHI KOPITyca, HaJl 30HOI0 3allOBHEHHS, BHKOHAHO TTAaCUBHUM MPHUCTPIH 7,
SKHM € CIeliajJbHa MOPOXKHHUHA, JI0 SIKOI MOTPAIUISIIOTh 3aliBl HACIHUHH, BIIOKPEMITIOIOTHCS
B1JI TUCKa, a TTOTIM MaJa0Th B 30HY 3aIlIOBHEHHS pOOOY0i KaMEpH.

3anporoHoBaHa BJIOCKOHAJIEHA KOHCTPYKI[isl THEBMOMEXaHIYHOTO JJMCKOBOTO BHCIBHOTO
amapata 30UIbIIIy€ HAIIHHICTh MPOIECY 3alMOBHEHHS KOMIPOK BHCIBHOTO JWCKA, ITiJIBHIIYE
e(deKTUBHICTh BUIAJICHHS 3aiiBOrO HACIHHS Ta HAAIMHICTH 3BUTLHEHHS KOMIPOK B 30HI BUCIBY,
JI0 TOTO ) YHEMOJKJIMBIIIOE€ TIPOSIBU OCHOBHUX HEAOMIKIB 0a30BOi KOHCTPYKIIi. 3a0e3neueHHs
OOpO3HM, MO3UTHMBHO BIUIUBAE HA PIBHOMIPHICTH PO3MOJLIY IHTEpBaJiB MI)K HACIHHAM B
O6opo3ni. Bee 11e 1ae 3Mory miABUINUTH KOJIOBY IIBHJIKICTh BHUCIBHOTO TUCKA Ta 301TBIINTH
MPOAYKTUBHOCTI BUCIBHOTO arapara.

Ilepen peamnizamiero eKCepUMEHTAIBHUX JIOCIIIKEHb OYyJ0 MPOBEICHO paHI0MI3allilo
JIOCTITIB Ui HIBEIIOBAHHS BIUTMBY (DAKTOPIB, 10 HE KOHTPOJIIOIOTHCS, Ta 3a0e3MeueHHS
00’€KTUBHOCTI iX IIpU BUOOPI 00’ €KTA.

Jlnisi BU3HAYEHHS! ONTUMAIIbHUX PEKUMIB POOOTH BHCIBHOTO arapara Ta parioHaJIbHUX
fioro napameTpiB OyB BUKOPUCTAHUI METO]I IJIaHYBaHHS 0araro(akTOpHOTo eKCIIEPUMEHTY.

Cepist IPOBEICHNX IOCIIAIB O3BOJIMIIA Peali3yBaTH MaTpuLi mwiany 2° Bokca-Xanrepa,
B pe3yJibTaTi YOro BCTAHOBJICHO BILIMB PO3PIIKCHHS y BakyyMmHii kamepi (4P) ta koyioBoi
HIBUIKOCTI KOMipOK BuciBHOTO anapary (V) Ha SKiCTh iX 3alI0OBHEHHSI.

Marpuis iaHyBaHHs €KCIIEpMMEHTY HaBesieHa B Taot. 1.

Tabmuus 1 — Marpunisg niuanyBaHHS €KCIEPUMEHTY 2?

. AP, xIla V., M/c
Howmep nocniny
X1 X2
1 -1 -1
2 +1 -1
3 -1 +1
4 +1 +1
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BuciBHa 371aTHICTH BHCIBHOTO amapaTy BH3HAuyalach KOE(IIiEHTOM 3allOBHEHHS
KOMIPOK, KU JOPIBHIOE BIJHOIICHHIO KITHKOCTI (DAKTUYHO BHICITHOTO HACIHHS 3a TIEBHUU
MPOMDKOK 4acy 10 KUTbKOCTI KOMIpPOK BHCIBHOTO IMCKA, 1[0 MPOMIIIM TOUKY CKHIAHHS 3a TOH
e MPOMIXKOK Yacy.

OntuManbHUR PO3MONIT HACIHHA B PAAKY MOXXKe OyTH JOCATHYTO IpPHU 3allOBHEHHI
KOMIpPOK O€3 MpOITyCKiB, TOMY KPHUTEpIEM ONTUMI3alii MPUUHATO KOEPIIEHT 3alOBHEHHS
KOMIpOK BHCIBHOT'O JIUCKaA.

BcraHoBieHO OCHOBHI piBHI Ta IHTE€pPBAIM BapitoBaHHS (AKTOPIB JUIsl BUCIBY HACiHHS
IyKPOBUX OYPSKiB 1151 KoeillieHTa 3aOBHEHHS KOMIpOoK (Tabt. 2).

Tabmuis 2 — PiBHI (akTOpiB PH BUCIBI HACIHHSI IIYKPOBOTO OYypsiKa
PiBHi BapiroBaHHSA
HaTypaJIbHI KOJIOBI
Harypanbue| Komose InTepBan = =
dakrop yP A rep EREO|EIER |8
II03HAYEHHs |[I0O3HAYEHHs | BapIIOBaHHS | L |O m| L le =
XIRON x| X8 x
o5 | E| &5 | B
M | T M|z am
1 2 3 4 5|67 ]18]9]10
Po3pimkenHs
paRer Y P X 0,2  (05(03/0,1]+1| 0 |-1
BaKyyMHII Kamepl, k/la
Komnoa HIBUJIKICTh
. A V, X2 +05 |2,5(2,0(15/+1| 0 |-1
KOMIpOK, /¢

Jlnis 1mporo eramy eKCIEePUMEHTAIbHUX JIOCTIDKEHh BUKOPUCTOBYBABCS JIUCK 3
nepugepiiiHuM po3TalTyBaHHSIM KOMIPOK, KIJIBKICTh KX Z TopiBHIOBada 12 miT.

Po3pimkeHHs1 y BaKyyMHIH KaMepi BAOPaHO Ha OCHOBI pe3yJsbTaTiB AOCIiIKeHD [2, 6],
Bigmosiguo no sxux AP=0,1; 0,5 xI1a ta nomarxkoso 4P=0,3 kI1a.

KonoBy mBuakicte koMipok V, m/c BHOpaHO Ha OCHOBI pPEeKOMEHIAIN AOCIHIKEHb,
pe3yJbTaTiB IMOLIYKOBOTO eKcrepuMeHty [7], BimnoBimHo mo skux V,=1,5; 2,5 m/c Ta
nonatkoBo V,.=2 m/c.

KyT po3KpHUTTS MOPOKHUHM MACUBHOTO MPHUCTPOIO /ISl BUAAJICHHS 3aiiBOrO HACiHHS B
JOCIiKeHH] cTaHOBUB £=25° [7].

OTtpuMaHO pe3yibTaTH peatizalii MaTpUIl IUIaHyBaHHs eKCIIEPUMEHTY (Tab. 3).

N . 2
Tabnuus 3 — OTpuMaHo pe3ynbTaTH peastizallii MaTpHILll IUIAHYBAHHS €KCIIEPUMEHTY 2

dPakropu Kpurepiii
KomoBa
Po3spimxenns B MIBUIKICTH Koedirmient
o . BaKyyMHil KOMIpOK 3aII0BHEHHS
OMeEp IOCITi Ty Ny . .
Kamepi, BHUCIBHOTO KOMIpPOK;
AP, kIla JIUCKA, K, %
V., M/c
X1 X2 Y2
1 0,1 15 83,4
2 0,5 15 128,6
3 0,1 2,5 59,1
4 0,5 2,5 114,6
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[Tig yac mpoeKkTyBaHHS EKCIIEPUMEHTAIBHOT YCTAHOBKH ii KOHCTPYKIIisS OyJla BUKOHAHA 3
MOJKJIMBICTIO PETYJIIOBAHHS KOXHOTO 3 TapameTpiB, SKi Majdd BIUIMB Ha TIPOLIEC BHUCIBY
Hacinus [2, 6].

Jiiss  oOpoOKM eKCHEpUMEHTAIBbHUX JIAHUX 3aCTOCOBYBABCS TPUKIAIHUA TaKeT
STATISTICA 6.0 [8, 9], 110 103B0/INI0 TOOYAyBaTH CTATUCTUYHY MaTeMaTHYHY MOJENb IS
KoedilfieHTa 3amoBHeHHsI KOMipok BuciBHOro aucka K, (Y1=K).

CrarucTryHa OIliHKAa OTPUMAHUX PE3YJIbTaTIB 103BOJIsIE€ 3pOOUTH BUCHOBKH, 11O JOCIII TN
PIBHOTOYHI, OCKINbKH pPO3pAXyHKOBE 3HaueHHs KpuTepito Koxpema G° s mapamerpa
orrumizarii Y npu n=4 i f, =2 cranoButh GP=O,478 1 € MEHIIMMH 3a TaOJM4YHE 3HAYEHHSI
G"=0,7679 [10-12], ToMy pOGHMO BHCHOBKH, W10 IpOLEC BiATBOPIOETBCA. Jlucmepcis
BiATBOPIOBaHOCTI (moMmiika gociiny) nopisaroe 0,183,

3a nonomoro npunagaoro nakery STATISTICA 6.0 orpumano piBHSHHS perpecii:

Y, = 96,425+ 25,175x,-9,575X, +2,575X, X, 1)

[Ticns oTpuMaHHs piBHSHHS perpecii uis KoedilieHTa 3aroBHEHHS KOMIpOK BUCIBHOTO
mucka K, Oysu moOymoBaHi MOBEPXHI BIATYKY Ta JiHil piBHOrO Buxomay (puc. 3).

% A

B 120
[ 100
[ 80
I 60

Pucynoxk 3 — [ToBepxHs BiAT'yKy Ta JIiHI{ pIBHOTO BUXOY JIs1 KoedilieHTa
3aIOBHEHHS KOMIPOK BHCIBHOT'O JIHCKA
Howcepeno: pospobaeno asmopamu

AHani3 MOBEepXHI BIATYKY Ta JiHIM PIBHOTO BUXOMY JUISl ONTUMAIbHOTO 3HAYEHHS
KoedillieHTa 3amoBHEHHS KoMipok K, 10307s€ oOTpuUMaTH pallioHalbHI 3HAYEHHS
JOCTIKyBaHUX (akTOpiB, 30Kpema:

—BEJIMYMHA PAIliOHATHHOTO PO3PIMHKEHHS Yy BaKyyMHiid kamepi X;—AP, moBuHHa
3HaxoauTuch B Mexax Bix 0,20 no 0,30 kIla;

—palioHallbHEe 3HAYEHHS KOJOBOI INBHJKOCTI KOMIPOK BHCIBHOTO JHCKa Xp—V,
[TIOBMHHO 3HAXOIUTHUCH B Mexkax oT 2,0 no 2,5 m/c.

Haii0inpi BIIMBOBUM (DAaKTOpPOM Ha MPOIEC 3alOBHEHHS KOMIPOK BHCIBHOTO TUCKa
JOCITITHOTO TTHEBMOMEXAHIYHOTO BHCIBHOTO amapary € BEIUYMHA PO3PIIKEHHS, fKa Ui
JOCSITHEHHST KoedilieHTOM 3arnoBHEHHS Komipok 3HaueHHs K=100%, moBWHHAa CTaHOBUTH
AP=0,2...0,3 xI1a npu kos0Bi# mBuIKOCTI KOMipok V,=2,0...2,5 m/c.

301IbIICHHST BETUYMHU PO3PIKEHHS Ta 3MEHIIEHHS KOJIOBOi HIBHJIKOCTI KOMIpOK
NPU3BOAMTE J0 3pOCTaHHS KOE(]ili€eHTY 3allOBHEHHS BHACIIIOK MOTIpPIIEHHS YMOB CKHJIAHHS
3aliBOr0 HACIHHSI.
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BucnoBku. HaiiOinpmr BruiMBOBUM (aKTOPOM Ha TMIPOIEC 3alOBHEHHS KOMIpOK
BUCIBHOTO JIUCKA JOCHIJHOTO ITHEBMOMEXaHIYHOTO BHCIBHOTO amapaty € BeJHYHHA
PO3pIIKEHHS, SKa JJIS JOCATHEHHS KOe(ilieHTOM 3armoBHEHHS KoMipok 3HadeHHs K=100%
noBuHHa craHoBUTH AP=0,2...0,3 kI1a npu konogii mBuakocti komipok V,=2,0...2,5 m/c.

TakuMm 4MHOM, KOHCTPYKIIiSl TOCIHIKYBAaHOTO THEBMOMEXAHIYHOTO anapara J03BOJIUTh
30UIBIIMTH KOJIOBY LIBHJKICTh KOMIPOK Ta 3MEHIIUTH iX KUIbKICTh Ha BUCIBHOMY JIUCKY, 1 B
3HAYHI{ Mipi 3MEHIIUTH PO3PIPKEHHS Y BaKyyMHIH Kamepi.

3anponoHOBaHW MHEBMOMEXaHIYHMN BHUCIBHUN amapar JI03BOJISIE  I1IBHILIUTH
TEXHOJIOTIYHICTh TPOIECY  BHCIBY HACIHHS TIPOCAITHUX KYJIbTYp Ta 3MCHIIUTH HOTO
€HEPTrOEMHICTb.
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Determination of Rational Parameters Pneumomechanical Seeding Machine with

Peripheral Arrangement of the Cell and Inertial Edition of Extra Seeds

Modern pneumatic sowing drill devices of high precision, despite a long history of their creation and
improvement, have several disadvantages, the main ones are: insufficient dosing capacity caused by limited seed
angular velocity of the disk (V¢ <0,5 m/s) and the presence of uncontrolled redistribution random intervals
between the seeds in the furrow, because of the high relative speed of the seed in contact with the latter during the
drills movement with nominal speeds (V. = 1,5..2,5 m/s). Eliminating these deficiencies is achieved by
increasing the angular velocity of the sowing disk and its harmonization with the drills travelling speed.

In the article we provide the new design of pneumatic sowing machine with peripheral cells on the seed
disk and a passive device for removing extra seeds with inertia method for precise seeding of cultivated crops. A
series of studies was proposed for sugar beet seeds sowing device, we defined the influence of dilution in a
vacuum chamber of sowing device and angular velocity cell seed disk on the cells filling factor. The design of the
new pneumatic sowing machine can significantly reduce the vacuum in the system having increased the angular
speed in cell seed disk to the values of seeding device travelling speed, thus provide a constant point of seeds
drop from the seed disc at the same trajectory of their flight to the furrows and the qualitative cells filling. To
determine the rational parameters and modes of sowing device we used method of multifactor experiment
planning. We determined the main levels and intervals of varying factors for sugar beet sowing along with
determining the filling factor of cell seed disk. With application of package Statistica 6.0. for parameter
optimization - cell seed disk filling factor was constructed response surface and line of even output.

Thus, the design of the investigated pneumomechanical apparatus will allow to increase the circular
velocity of the cells and reduce their number on the seeding disk, and to a considerable extent reduce the vacuum
in the vacuum chamber. The proposed pneumomechanical seeding machine allows to increase the processability
of sowing seeds of sown crops and reduce its energy intensity.
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