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BIIJIMB POBOYO0I'O TUCKY ITOJAYI PIIUHU HA IIJIOIY OBPOBKHU BYJIbb

I'yubko Ipuna BacuaiBua, x.1.H., mpocdecop
Muswk Auapiii iy, acmipasT
BinHMIbKHI HalliOHATBHUI arpapHUil YHIBEPCHTET

Iryna Gunko, Candidate of Technical Sciences, Professor
Andriy Myzyuk, Postgraduate student
Vinnytsia National Agrarian University

Y ooxmpuni npooosonvuoi besnexu nepepaxosani KpumuuHi 015 YKkpainu npooyKmu ma MiHiManbHu
pigeny ixnHvbo2co enacrozo gupoonuymaea. Ceped yux npodykmis € i kapmonas. Hezeaxcaiouu na me, wo nompebu
KpaiHu NpakmuyHo HNOGHICTIO NEPEeKPUBAIOMbC KAPMONIer, eupoOiieHoi Ha mepumopii Hauoi depocasu,
NIOBUWEHHIO BPOJCANUHOCMI KYIbMYpU 8 OCMAHHI poKu npudiiaemvca 6éce Oinvuia yeaza. lliosuwenHio
BDOANCAUHOCHI KYIbmyp CHpUSEC nepeonociena obpodxa. OCHOBHUM MemOO0OM NEpeonoCciéHoi nid2omosKu
KApmMOni € npompyr08ants NoCa0k08020 Mamepiany npenapamamu 0Jis 3aXucmy 6i0 WKIOHUKI6 ma Xeopoo.

OcHOBHUM MemOo0OM nepednoCi8HOI NI020MOBKY HACIHHA € NPOMPYIOBAHHS XIMIUHUMU NPEenapamamu
8i0 WIKIOHUKI6 ma X6opob. Bin wiupoko sukopucmosyemvcs npu iWmMeHCUBHIN MeXHOA02Il 3emaepobcmea ma
00360JI51€ 3HUNCYBAMU NOMEHYIUHI empamu epodicaio Ha 50 - 55%. 3acmocosysani mexwniuni 3acobu, wo
3abe3neyyroms piGHOMIpHe Ma NO8He NOKPUMMS NOBEPXHI NOCIBHO20 MAMEPIANY, MAOMb PO3NOOLTbHUKU, U0
cmeoprms Kpanii pizHoeo Odiamempa. Y Kpawomy eunaoky 80A€muvCs pecynosamu cepeoHili po3mip
YACTNUHOK, A 6ENUKE 8A206I YACMKU PI3HUX 3d PO3MIPAMU YACUHOK 3HUICYIOMb epeKmueHicms 06pooKu ma
He2amueHO NO3HAYAIOMbCA HA PIGHOMIpHOCMI nokpumms. Y 36'A3Ky 3 yum OOHA 3 OCHOBHUX 3A80AHb
3ACMOCOBYBAHUX MEXHIYHUX 3AC0DI8 NOJIA2AE 8 OMPUMAHHI Kpaneib 00HAK08020 (MOHOOUCHEPCHO20) PO3MIDY.
Hpuvomy posmip ix mae 6ymu ¢ meaxcax 20 - 50 mxm.. Iidibpamu npasuivhi napamempu mexHiuHo2o
NpUCMpPoIO 0118 QOCACHEHHs OAHUX PO3MIPIE AepO30Jii0 eKCREePUMEHMATLHUM UWISIXOM OOCUMb MPYOOMICHKO,
mMoMy HeoOXIOHO po3podumu mamemamuuui mooeni 0OpoOKU NOCIBHO20 Mamepiany pPI3HUMU MUnAMU
PO3NUNIOBAUIS, AKI NIOKANCYMb, 8 AKOMY HANPAMKY HeOOXIOHO ecmu HAYK08I po3pobru.\

s modeni mexuonociuno2o mnpoyecy 00pOOKU 6 AKOCMI NOYAMKOBUX YMO8 MOJMCYmb Oymu
BUKOPUCMAHI KOHCMPYKIMUBHO-MEXHON02IYHI NApAMEempu ma pexcumu pobomu po3numio8aibHoi cucmemu, a
AK 2PAHUYHI YMOBU — Napamempu po3nooilbdoi cucmemu Kpaneib Aepo30.t, NOCIBHO20 Mmamepiany ma
npenapamy (UeUOKicmv NOGIMPAHO20 NOMOKY, CIMBOPIOBAHO20 BEHMUNSIMOPOM, KIIbKICMb po60o4oi piounu,
Wo NO0AEMvCsl, KOHCMPYKMUBHI napamempu Kamepu 06pooK,).

Knrouoei cnoea: oucnepcricmo, popcynka, posnuiroeay, Mooeb, NOKA3HUKU, 06podimok, Oyivoa.

@. 8. Puc. 1. Taon. 1. JIim. 12.

1. ITocTanoBKA MpoOIeMH

Y mMpPOKO 3aCTOCOBYBAaHMX TEXHOJIOTISAX OOpPOOITKY KapToIuli oO0poOKa IOCIBHOIO MaTepiainy
3aXMCHO-CTUMYJIIOIOYMMH IperapaTaMy BUIIEHA B OKPEMY OIepallilo 1 31iHCHIOETHCS 200 Mepes 3aKIIaIKor0
il Ha 30epiraHHs, ab0 B MEPEANIOCAAKOBUN Ta TIOCAJAKOBUN MEpiojd, CIHEIiabHUMH MalldHAMH Ta
obnagHaHHsM [1].

[lpuiioMm wnel 3HAWIIOB 3arajgbHE BH3HAHHS, OCKUIBKM, IMO-TIEpIIe, MPOBOAUTHCS y Tepiof,
3aBaHTaKCHUH 1HIIMMU MTOJILOBUMH POOOTaMH, a MO-APYTe, XapaKTePU3yeThCs OUIBII LiIeCIPSIMOBAaHUM, HIX
i yac 00poOKY TOCcaIoK, HAHECEHHSM TECTHIIHIIB.

Sk1o paHire st 06poOKH OyI60 BUKOPHUCTOBYBAIH TUIBKM (DYHTIIUIN, TO OCTAHHIMU POKaMH BCe OiybIie
3aCTOCYBAHHS 3HAXOMATH 1 IHCEKTULIMIHI MPeTiapaTy JUTsl 3aXUCTY BiJl APOTSHHUKA Ta KOJIOPAJICHKOro Xkyka [2,3].

Le, Hanpuknan, npecTmx, kc (1 JI/T) Ha OCHOBI IMiIaKIONPU/TY Ta IEHIIUKYPOHY, Kpyiizep, k¢ (0,2 11/T)
Ha OCHOBI TiaMeToKcama, Tady, Bck (0,1 J1/T) Ha OCHOBI iMiTaKIOTPUTY

2. AHAJIi3 OCTaHHIX JOCHiIKeHb i myOJikanii
AHaii3 TeXHIYHUX 3aco0iB AJISl MEpeArociBHOI OOpOOKM IMOKa3ye, IO 3a CHOCOOOM HaHECEHHS
TpenapariB Ha MOCIBHUH MaTepiajl BOHH MOAUISIOTHCS HA JBI TPYMIH: 3 MEPEMINTYIOYMMH MPUCTPOSIMH Ta

40
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Oe3mocepeTHLOr0 HAHECCHHS! Ha HaciHHA Ta OynpOu. EKcriepuMEHTaIbHHUM IUISIXOM BCTaHOBIEHO, IO B
OapabaHHUX NPUCTPOSX TMOCIBHUH Marepiad MiHIMaJbHO TPaBMYETHCS B TOPIBHSHHI 3 KaMEpPHHMHU Ta
ITHEKOBUMH TeXHIYHUMHA TPUCTposiMu [4,5]. OcHOBHOIO TIPOOIEMOI0 3aCTOCYBaHHS OapabaHHUX TEXHITHUX
MPUCTPOIB € HEMOXKIIMBICTh CTBOPEHHSI MOHOIMCIIEPCHOTO aepo30III0 3 po3MipoM Kpamenb A0 50 mxm. s
YCYHEHHSI IaHOT'O HEIOJIIKY CTBOPEHO PO3MUITIOIOYHIA MPUCTPIH, O JO3BOJISIE OTPUMYBATH KpaIlTi 3a1aHOTO
po3Mipy y IBa eTamu: JUCTIEPTyBaHHS poOOYoi pimMHN Ha '"MEpBHWHHI" Kparoii; JOAaTKOBE APOOTIEHHS
"mepBUHHMX" Kparens Ha "BTOPHHHI" 32 paXyHOK yaapy.

3. Mera gocaigKkeHb

OOrpyHTYBaHHS KOHCTPYKTHBHO-TCXHOJIOTIYHHUX TMapaMETPiB MNPOTPYIOBAIBHOTO MOMAYJS JIO
KapTOIUIETIOCAIKOBOI MAIllMHY; BH3HAYCHHS OCHOBHHX (DaKTOpiB, IO HATAIOTh BIUIMB Ha SKICTh OOpOOKH
HACiHHEBOTO MaTepiay.

4. BukJjax 0oCHOBHOTO MaTepiairy

3a JOMOMOTOI0 YAOCKOHAICHHS KapTOIUIeCa/KallKi MOJKHa TMPOBOIWTH TMPOTPYIOBaHHS OYIIBO
KapToIUTi OJHOYACHO 3 IMOCAJAKOI0. PErMpKyIsIis Ta BTOPHHHE BHKOPHCTAHHS IIperapary, Mo J103BOJISE
3HHM3HUTH HOTO BUTPATY, OCATAETHCS THM, 10 POMILTIOIOYNI IPUCTPil (PO3MMITIOBAY) PO3MIIITY€ETHCS B Kamepi
MPOTpYIOBaHHS. Y 10 Kamepy, IO CKIAAAEThes 3 (POPCYHKH, HATHITAIBHOTO TIOBITPOBOAY, Hacoca Ta Oaka.
Hacoc cTBoproe petupKyJIsImiiHUN MOBITPSIHUN MOTIK Y 30HI poTpytoBaHHs 0ynb0. [Togaya pobouoi piannu
3 0aka 37iiCHIOEThCS (POPCYHKAMU, PO3TAIIOBAHUMHE B HATHITATPHOMY TTOBITPOBOJII.

OCHOBOIO MPOTPYIOBaHHS € TMPOLEC YTBOPEHHS aepo30Ji0 3 MOro MOJANBIIAM OCAHKCHHSM Ha
HACIHHEBOMY Matepiali, o oopoOseThes.

SIkicTh MPOTPYIOBAHHS 3AJICKUTH BiJ IPaBUIBLHOCTI BHOPAaHUX MApaMeETPiB MPOIIECY, PEKUMIB poOOTH
Ta (YHKIIOHATBHUX MOXJIHMBOCTEH YCTAaHOBKH, IO MHPOTpYyro€. PosmummoBadi, IO 3aCTOCOBYIOThCS Ha
MpaKkTULi, IpoOJsITh PiIMHY Ha Kparuli Pi3HUX PO3MIpiB, yYTBOPIOIOYH JUCIIEPCHI CHCTEMH 3 BEIMKUM
CTyMeHeM HomiaucepcHocTi [6]. BracTHBOCTI aepo30i1iB OiIBIION MipOIO 3aJICKaTh BiJl pO3MIpY YaCTHHOK.
Came po3MipoM BH3HAYAIOTHCS OCHOBHI BIIACTHBOCTI YAaCTWHOK, TakKi SK MIBHIKICTh MAaIiHHS, CTYIiHBb
1HEpIITHOTO OcaPKEeHHS HA OOTIYHMX Tepemkoaax (KoeQillieHT 3aXOIJICHHs ), CTYIiHb 3HECEHHS! YaCTUHOK
MOBITPSIHAM TOTOKOM, IIBUAKICTh BUIIAPOBYBAHHS TOIO. Y CUILCBKOMY T'OCIIONAPCTBI BUKOPHUCTOBYIOTHCS
aepo30J1i 3 IUPOKKM J1ialla30HOM PO3MIpiB YaCTHHOK. [Ipy koMY JUISt JOCATHEHHS Ti€i caMOl METH MOXKYTh
3aCTOCOBYBATHCS SIK aepo30j1i 3 BEJIMKUMH PO3MipaMHM YaCTHHOK, Tak 1 3 Outbin apioHumu. lle BroTpe
JIOBOJIUTD, 110 TUTAHHS ONTHMAIBHOTO PO3MIPYy YaCTHHOK a€pO30III0 3THIIAETHCS aKTYaTbHUM i TIO ChOTO/THI
Ta HaBITh € IIEHTPAJILHUM IMUTAHHSM BUBYECHHS MOXKJIMBOCTI 3aCTOCYBaHHS aepO30JIiB.

Y mporeci NpoTpaBIIOBaHHS BAAETHCS PETYJIIOBATH JIMILIE CEPEIHIHM pO3Mip YaCTOK aepo30IIt0, y CBOIN
HasBHICTh JAPIOHUX, CEPE/IHIX 1 BETMKHX YaCTHHOK, IO 3HWKYE e(hEeKTUBHICTh BUPOOHUYOTO Mporiecy. 3 IHuxX
NPUYMH HEOOXiJHa HASBHICTh IMPHUCTPOIB, IO JO3BOJISAIOTH OTPUMATH TMOAPIOHEHHS PIAMHM Ha Kparuii
oJHaKoBoro po3mipy. IlporpyroBaHHs Oyiap0 KapTOIun aepo30jJbHUM MOTOKOM — II€ OKPEMHH BHIIQJIOK
3aCTOCYBaHHS aepo30JliB 1 TOMY IPYHTYEThCS Ha 3aKOHOMIPHOCTSIX Ta TCOPETHYHHMX BHCHOBKAX, SIKi €
3araJbHUMU JUTs ITUPOKOTO KIacy mporiecis [7, 8].

Jo TexHiYHMX 3ac00iB MepeArnociBHOI 00pOOKH Mped'IBISTIOTECS ABI OCHOBHI BUMOTH: JIOTPUMaHHSI
MMOBHOTO TIOKPUTTS HACIHHEBOTO Martepiary i piBHOMipHHHA posmonin npemnapaty [9]. BukonanHs mepmmx
BUMOT JIOCSTAIOThCS 3a0e3MeUeHHAM I0/1a4l HeOOXiTHOI KIJIBKOCTI npenapary. Butpara piauHu B mporeci
MPOTPYIOBaHHS BU3HAYAE SKICTh OOPOOKM Ta €KOHOMIUHY JOLIIBHICTH i, TAKUM YHMHOM, € HAWBAKIUBIIIOK
XapaKTePUCTUKOI0 POOOTH NPOTPYIOBaya.

TeopernuHa BUTpaTa po60o4oi piivau Ha 1 T OyiIb0 BU3HAYAETHCS 32 POPMYIIOFO:

Qe = Vyent (1)
ne V,e — obesar poGodoi pimvHM, HEOOXIJAHMH I TIOKPMTTS MOBEPXHi oxHO| Oyanou, n(am®);

N — KiJIbKICTh OyJILO B OJTHINM TOHHI, IIT/T.
Bupa3 Bu3HaYeHHS! MiHIMAIBHOI KUTBKOCTI po0O0YOi piHM, HEOOXiTHOT TIOBHOTO TOKPHTTS OYJIh0,

BUTJISIOA€E AK [10]:
2nd g d
puaK

Ve =—7 (2)
2
3k?

ne dp,y — liaMeTp PO3MUIIEHOT YACTKH, JIM; d;c — HIAMETP KyJIi, 00CAT AKOi EKBIBATICHTHUI CEPETHBOMY

o0csry Oynb0 Kaprorti, aM; K, — KoedillieHT po3TiKaHHS Kpareib — BeIUYHHA, [0 MOKa3y€e, CKIJIbKA pasiB
301IBINYETHCS AlaMeTP KpaIuti micjs 1 ocigaHHsA Ha 0OpOO0IFOBaHOT MOBEPXHI.
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s BU3HA4YEeHHS JiaMeTpa OTBOPY pPO3MHIIIOBayYa, HEOOXiAHOTO Al 0OpOOKH poOOUOr0 PiIMHOIO,
PO3TIISIHYTO MPOLIEC YTBOPEHHSI KParli, 10 MOBIJIBHO BUTIKA€E 3 OTBOPY AiamMeTpoM d, il €10 CHUIH TSHKIHHS.
[Ipu moBiTbHOMY BHUTIKaHHI PiIWHU 3 OTBOPY Y Mpotieci (opMyBaHHS KPaIeib JIEKUTh OalaHC CHITH TSHKKOCTI
Ta CHJIM MOBepXHeBoro Hatary [11, 12].

Hiametp kparmii Dy, 110 yTBOPIOETECSI B MOMEHT BiJIPHBY BiJI COILIA, BU3HAYAETHCS MPUPiBHIOBAHHAM
CWJIM TSDKIHHA, IO i€ Ha KPAIUTIO, Ta CHJIN IIOBEPXHEBOT'O HATATY, IO i€ MO IEPUMETPY Mepepily OTBOPY.

®Dopmy Kparuti TpuAEMaEMo 3a KyITto 1 OTpIMyeMO (OpMYITy JUTA BU3HAYSHHS MacH Kparui:

m = "2t 3)

Jie p — TYCTHHA poO0U0i piAnHU.
Bupasu BU3HaYCHHS CUJT TSOKIHHS 1 TOBEPXHEBOT'O HATATY 3aITUIIYThCS SIK:

DZ
Fr = % ()

F, HTL’dOZ
Jle ¥ — IOBepXHEBUI HATAT piguHu, H/M.
Bupas s Bu3HaueHHS JliaMeTpa epBUHHUX Kparelb, 0 BUTIKAIOTh 3 PO3MIIIOBaYa Yepe3 OTBip

niamerpa d, MaTHMe BHTJISIT:
D 3 [6dg }Ln;no z 5
o= ©)

Bapro posrnsHyTH (GOpMyBaHHS Kpameilb NpH JAPOOJICHHI BEMUKOI Kpamm (0 BHXOIUTH 3
pO3MIITIOBaYa), M0 PYXaeTbcs B TMOTOINI Ta3y. Ha kpamumo nit0Th 30BHINIHI aepOJAWHAMIYHI CHITH, SKi
3pIBHIOIOTHCS CHJIAMH IOBEPXHEBOTO HATATY (LTSI CITAOKMX PiAMH).

Tabnuys 1.
Po3spaxynxosa Kinvkicmo po6ouoi piounu V,, axa nompiona ona nokpumms 00nozo oynvou, x10° n
. . JiameTp po3nuIeHOT YaCTUHKH, MKM
ExBiBaneneTHuit
iameTp KiyOHs dyy, 20 25 30 35 40 45 50

MM
40 61 76 91 106 122 137 152
50 95 119 146 166 190 214 238
60 137 171 205 239 274 308 342
70 186 233 279 326 372 419 466
80 243 304 365 426 486 547 608

[Mo3naunmo uepes S HAMOTBIINE TIepepi3 Kparuli, IepIeHAUKYIISIPHE NIBHIKOCTI HA0irarouoro NoToKy
ra3y Ug:

nDf
§ ="k (6)
PiBHICTh aepogrHAMIYHUX CHII i CHJI TIOBEPXHEBOTO HATATY HaOy 1€ BUTISAY:
nDf
L= CpP;UZ = mEDy, (7)

ne Cp — koedimieHT omopy, 0 3aJeKUTh Big yucia PeifHonbca.
PiBHICTh CHpHIiMaEeThCsl SIK TOYAaTKOBA YMOBA, y SIKOMY Kparjli MOYMHAIOTH jaedopMyBaTHCS i

JPOOHTHCH.
Bupas i KpUTUIHOTO 3HAUCHHS IIIBUKOCTI TOBITPSHOTO MOTOKY 3aMUINEThCS Y BUTIISIL
2 8%
Uo = | cppap (8)
Dfag

IBuakicte U, € MiHIMaIbHOIO INBWAKICTIO MOBITPSHOTO IOTOKY, CTBOPIOBAHOTO HACOCOM,
HEeoOXiqHOT [uist ipoOIieHHs Kparuti aiamerpom Dy, mo BuTikae 3 otTBopy do po3nmiroBaya.

Pesynpratn mocnimkeHHs. 3a po3paxyHKOBHUMHU AaHuUMH (Tabm. 1), oTpumanumu 3 BHUpasy (2),
noOy/JI0BaHO Tpadiku 3aJeKHOCTI MIHIMAIbHOI BUTpaTth pobouoi piavHu V,, HEOOXiTHOT Al TOBHOTO
MOKPUTTS TIOBEPXHI OyIbOM, BiJl €KBIBAJICHTHOI'O JiaMeTpa Oylb0M TpW PI3HUX 3HAYCHHSX PO3MIICHOT
niameTpa 9acTUHKU (pHc. 1).

BpaxoByroun Bupa3s (6), BapTO 3ayBaXKUTH, 110 JiaMETP KpPaILIi, [0 YTBOPIOETHCS MPH BUTIKAHHI 3
pO3MUITIOBaYa, 3aIeXKUTh B OCHOBHOMY BiJI JliaMeTpa oTBOpY Ta (i3MYHUX MapamMeTpiB poOoUOoi piJiMHU.
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——5
®—6

——7

40 50 60 70 80

dpKk, mm

Puc. 1. 3anescuicmo miHimanbHo He00XiOH020 00'emy pobdouoi piounu
6i0 eKgiganenmmnozo oiamempa 0yab0u npu pi3HUX 3HAYEHHAX diamempa PO3INUIEHUX YACMUHOK:
1—-20 mxm; 2 —25 mxm; 3 —30 mkm; 4 —35 mxm; 5—40 mxm; 5 - 45 mxm; 7 — 50 mkm

5. BUCHOBKH

Crimparoynch Ha OCHOBHI (DakTOpH, IO BIUIMBAIOTh HA SIKICTh MPOLECY NPOTPYIOBAHHS, MPOBEICHI
TEOPETUYHI PO3PaxyHKH, IO JO3BOJSIOTH OOIPYHTYBaTH KOHCTPYKTHBHO-TEXHOJIOTIYHI IapameTpu
MPMOJLYJISI, IO PO3POOIISETHCS, 10 KapTOIUIeCa KajJbHUX MaIIMH. 32 YMOBH, IO cepeaHii po3mip Oyns0 60-
70 MM 1 cepeaHiil iaMeTp Kpareib, [0 PO3MWIIIThC, S0 MKM, MiHIMaJIbHO HEOOXiJHa BUTpaTa poOoUOol
piouHM, 110 320€31euye TOBHE IOKPUTTS OyIs0, MOpiBHIOE 6,75 II.

OntrManbHU JiaMeTp OTBOPY B PO3MMJIIOBayi, IO JO3BOJIAE OTPUMATH HaMKpalli MOKAa3HUKU -
Kparut jgiametpoMm 1,6 - 13,2 MM, 31aTHI 0 MOAAIBIIOTO APOOJICHHS MPH IONAJAaHHI B MOBITPSHUNA MOTIK
(wBUAKiCTH MOBITPsiIHOTO OTOKY Bif 10 10 20 M/c) cTaHOBUTH 1 MM.
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INFLUENCE OF LIQUID SUPPLY WORKING PRESSURE ON POTATO PROCESSING AREA

The doctrine of food security lists critical products for Ukraine and the minimum level of their own
production. Potatoes are among these products. Despite the fact that the country's needs are almost completely
covered by potatoes produced on the territory of our state, in recent years more and more attention has been
paid to increasing the yield of the crop. Pre-sowing treatment helps to increase the yield of crops. The main
method of pre-sowing preparation of potatoes is to treat the planting material with drugs to protect against
pests and diseases.

The main method of pre-sowing seed preparation is poisoning with chemical preparations against
pests and diseases. It is widely used in intensive agricultural technology and allows to reduce potential crop
losses by 50-55%. The applied technical means, which ensure uniform and complete coverage of the surface
of the seed material, have distributors that create drops of different diameters. In the best case, it is possible
to control the average particle size, and large weight fractions of different particle sizes reduce the processing
efficiency and negatively affect the uniformity of the coating. In this regard, one of the main tasks of the used
technical means is to obtain drops of the same (monodisperse) size. Moreover, their size should be within
20 - 50 um.. It is quite time-consuming to select the correct parameters of a technical device to achieve these
aerosol sizes experimentally, therefore it is necessary to develop mathematical models of seed processing with
different types of sprayers, which will tell in which direction scientific developments should be conducted .\

For the model of the technological process of processing, the design and technological parameters
and operating modes of the spraying system can be used as initial conditions, and the parameters of the
distribution system of aerosol droplets, seed material and drug as boundary conditions (the speed of the air
flow created by the fan, the amount of working fluid that provided, design parameters of the processing
chamber).

Key words: dispersity, nozzle, atomizer, model, indicators, processing, tuber.

F. 8. Fig. 1. Table. 1. Ref. 12.
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