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BaxHol onepaumen cenbCKOX03aNCTBEHHbIX MaLUMH, 0OCNY>X1BAKOLLMX PacTEHMEBOACTBO, ABMsie-
TCH BHECEHWE XNOKUX XMMUKKaToB. C Ka4eCcTBEHHbIM cOBntoaeHMeM HOpPMbI UX BHeceHus. PaboTta oTHo-
CUTCS K HOBaLMsIM B 06NacTu CeflbCKOXO35AMCTBEHHOTO MALLMHOCTPOEHUS M MOCBSILLLEHa NCCEe0BaHMIO
LeHTpobexHoro cnocoba NOBEPXHOCTHOrO BHECEHMS XMOKUX XMMUKATOB. DKCNepUMEHTarnbHble nccne-
AoBaHMA LeHTpobexHoro pasdpbl3rmeaTensi, KOTOPbIV BbINOMHEH B BUAE NOMYy3aKpbITON Tapenku ¢ Be-
pTUKanbHbIM LMAMHAPUYECKMM BopTOoM NoaTBepAnIio ero pabotocnocobHocTb. Micnone3oBaHue rpasu-
TaLMOHHON NOAAaYN 1 JO3MPOBaHME XUAKOCTU LienecoobpasHo Npy BHECEHWU MarbiX A03 XMMUKaTOB,
KOTOpOE B CBOKO o4epenb, MMeeT 3KCNnyaTauMoHHbIE N TEXHONOrMYeckMe nNpermMyLLecTBa B CpaBHEHNN
C TPaAULMOHHBIMU NPY NOBEPXHOCTHOM CMocobe BHECEHUS XNOKUX XMMUKaToB. KOHCTPYKUMSA Taperb-
YyaToro pasbpbl3rmBaTens UCKNioyaeT Heo6XoAMMOCTb MCMOMNb30BaHNSA HAaCOCOB BbICOKOIO AaBMEHUS U
BEHTUNATOPHBLIX YCTPOWCTB, KOTOPblE UCMOMb3YIOTCH B CYLLECTBYOWUX pacnbinutensx. [octynas Bo
BHYTPEHHIOIO MONOCTb Tapenku, paboyas XunakocTb Nog AeVCTBMEM LeHTPOGEXHOW Cynbl pacnonarae-
TCH KOMbLIEBbLIM CIIOEM MO BHYTPEHHEN NoBepxHOCTW. [lonagas B COMNOo, XXUAKOCTb NPUXMMAETCs K 3a-
AHel cTeHKe conna, npuobpeTas OAMHAKOBYIO C Taperikon OKPYXHyt ckopocTb. Ha Bbixoge ns conna
CKOPOCTb XXWOKOCTW CKagbiBaeTCHa U3 OKPYXXHOM M pagmansHoOW cocTasnsaowmx. HavyansHas ckopocTb
XWUOKOCTM Ha BXOAe B KaHan onpeaensieTcs OKPYXKHOW CKOPOCTbLIO Tapernku, TOMNLWMHON CNos U MIOTHOC-
TbH0 XMAKOCTU. Paken pacnbIIEHHON XUAKOCTY ANS CONMOBOro afieMeHTa onpeaenseTcs 4acToTon Bpa-
LLIeHNA Taperky, a Takke YMCNOM 1 NPOoU3BOANTENBHOCTLIO conen. OnpeneneHHble aKcnepuMmeHTanb-
HbIM MyTEeM napaMeTpbl NATHA pacnbifna UCMoNb30BaNMNCh Kak MCXOOHbIE AaHHbIE AN MaTeMaTUyYecKon
OLIEHKM TpaekTopuu noneTa kannu. beino yctaHoBNEHO YTO Ha 4anbHOCTL MofeTa Kannu BNuseT Conpo-
TUBNEHWe BO3AYLUHON cpedbl, YacToTa 000poTOB pa3bpbi3rmBatoLLLEro AUCka, BbICOTa €ro yCTaHOBKU OT
YPOBHS 3€MIN a TakK Xe HaKIOoH comnern.

KnioueBkle cnosa: mapesika pa3bpbizauearusi, y20s1 HaK/loHa Coresi, 2pagumayuoHHasi nodava,
MISIMHO pacribiiia, Mpaekmopusi ofema, Kanisi, ypagHeHUe, maHeeHUuaabHas CKopocms, paduasbHast
CKOpOCMb, Macca Yacmuubl
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Lenbto gaHHon paboTbl 6bina MaTeMaTmyeckas
OLeHKa TpaekTopus NofeTa Kannim XUAKOCTU OT KOH-
CTPYKTMBHBIX MapamMeTpoB Aucka pastpbl3armBaHus.
Takux Kak BbICOTbl €ro pacnonoXeHus Haj 3emMren,
YIMOBOW CKOPOCTW, AaBMIEHUS XMUAOKOCTU BHYTPU
AVCcka ,a Takke BMWAHUS Ha JanbHOCTb MoneTa
Kannu conpoTtueBneHuna BO3,quJHOI7I cpenbl.

McxogHbiMKM aHHbIMK 115 MaTeMaTUYeCKUX mc-
cnepoBaHun AiBnsieTcst pa3paboTka LLeHTPOBEXHOro
pasbpbisrmBatens. Pe3dynbTatbl NpakTU4ECKUX MC-
crnefoBaHM  MOATBEPAMNM  paboTocnocoBOHOCTb
YCTPOWCTBA M Nokasanu 3aBUMCMMOCTb KavecTBa pa-
0O0TbI OT BbILEeyKa3aHHbIX NapameTpoB.

PesynbTaTtbl uccrnegoBaHuin NoaTBEpAWMnM pa-
60TOCNOCOBHOCTE TapenbyaTbil pa3dpbi3rmBaTenb
XMOKUX XUMUKaTOB.

Tapenka pacnonoxeHa Ha BbicoTe H oT noBepx-
HoCTW 3emnu (puc.1).
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Puc.1 Tpaektopus noneTta kannm B KoOpAnHaTax
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TpaekToputo noneTa Kannv onpeaensieTcs cne-
ayloLen cucteMomn ypaBHEeHWUIA:

noo__ i
mx", = kx;

my, = ky; (1)
mz, = mf — kz,

C HavanbHbLIMW YCMNOBUSIMMU:
x(0) =0y(0) =02z(>(0) =H
x'(0) = v, ¥'(0) =v,2'(0) = 0

roe: Uy — TaHreHuymanbHas CKOPOCTb KOTOpas 3aBu-

CWT OT YrNOBOW CKOPOCTM Aucka, M/c; V,— paguarnb-
Has CKOpPOCTb KOTOopasi 3aBUCUT OT AaBMNEHHS Xna-
KOCTW BHYTpM AMCKa, M/C.

Tak ypaBHeHuWs1, BXOAALINE B CUCTEMY HE3aBM-
CMbI CHavarna pellaemM nepBoe ypaBHEHUE:

mx, +kx, =0
3anucbiBaeM xapakTepuUcTUYECKOE YpaBHEHNE:
mp®>+kp=0
KopHuM xapakTepnCcTMyYecKoro ypaBHEHWS paBHbI.
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MocTaBnas B TpeTbe ypaBHeHWe cuctembl (1)
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Ons onpeneneHna ganbHOCTU noneta Kaniu
Ham Heobxoaumo onpenenntb BpeMda nageHusa
Kanmnu, KoTopoe nony4nm pelms ypaBHEHUE!

z(t,) =0
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Nnn:

Y - gtn
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KOTopoe MOXHO pewunTb YUCNEeHHbIMKN MeTO-
namu:

x(t)

Puc.2 lMNMpoekumst TpoekTopumn noneTta Kannu.

3anuncbiBaem (bopmyny ana 0anbHOCTU noneta:

d = x*(t,) + y*(t)

YuutbiBasa dopmynbl (2) u (3) ona x(t) n y(t) no-
nyynm:

1
dEE(l—e_Bt") v + v?
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Torga ganbHOCTL MoneTa Kanmm BblpaXaeTcsa

dopmynomn
HB
d =~ (t, —7) ’v,% + v?

roe t, — BpeMs konebaHus kannu, ¢; H - BbicoTa pac-
NonoXeHnsa gucka Hag 3emnen, Mm; B - koadhdumum-
€HT COMpPOTMBIIEHNSI NOTOKA YacTul; g — YCKOPEHUs!
cBOoOOAHOrO nafgeHusl, M/C; v, — TaHreHuuwanbHasi
CKOPOCTb KOTOpas 3aBUCUT OT YrfoBOW CKOPOCTM
ancka, M/c; v,.— pagmanbHasg CKOpOCTb KOTopas 3a-
BUCUT OT AaBMEHHSA XUOKOCTU BHYTPU ANUCKA, M/C.
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Mony4yeHHble ¢opMynbl AalT BO3MOXHOCTb
paccuuTaTth AanbHOCTb pacceuBaHusl B 3aBUCMMO-
CTW OT KOHCTPYKTMBHbIX NapameTpoB. PesynbTaTbl
pacyeToB NpuBeaeHbl B Tabnuue

Ta6bnuua1. JanbHocTb noneta kannu (d, m.) B
3aBUCMMOCTU OT 060POTOB pa3bpbl3rMBaTenu n ero
BbICOTa PaCMONOXEHNS.

70

O6opoTbl, C1
30
35
40
45
50
55
60
65

o [Bbicota H,m

o
o

1,87{1,91(1,95|1,98|2,01|2,05/2,08(2,11|2,14

1,93|1,95(2,06|2,10|2,14(2,17|2,21|2,24|2,27

0,70 |1,98|1,99(2,18|2,22|2,27|2,31|2,34|2,38|2,41

0,75 12,02|2,04/2,30|2,34|2,41|2,45|2,49|2,52|2,56

0,80 |2,06|2,08|2,43|2,46(2,55(2,59|2,64|2,68|2,72

0,85 |2,08|2,14|2,55|2,59(2,71|2,75|2,80|2,84|2,88

0,90 (2,10(2,19|2,68|2,72|2,87|2,91|2,97|3,02|3,06

0,95 |2,11|2,25/2,80|2,86|3,03|3,08|3,16(3,20|3,25

1,00 (2,11|2,25|2,81|2,87|3,05|3,13|3,20|3,26 (3,32

BbiBoabl:

1. JanbHOCTb noneta Kannu 3aBUCUT. OT Bbl-
COThbl PAcMoNIOXXEHUS aucka Hag, 3eMnen, TaHreHuu-
anbHOW 1 pagmnarbHOW CKOPOCTU ero BpalleHust, Ko-
adhuumeHTa conpoTUBNEHNSA NoNeTa Kansu.

2. C yBenuyeHuem BbicoThl oT 0,65 go 1m pac-
NonoXeHusa AMcka Hag 3eMnen AanbHOCTb noneta
Kannu yeenuumesaeTca B npuagenax ot 1,12 pgo
1,55 pasa.

3. MIameHeHune yucna obopotos aucka ot 30 oo
70 c-1 yBennumBaeT ganeHOCTb pa3bpbi3rBaHis B
AunanasoHe ot 1,14 no 1,57 pasa.
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AHoOTauifA
MaTtemMaTuyHi gocnimkeHHs TpaeKTopil NoNbOTY Kpanni pianHu

N.I. Heteusbkin, M.NM.AptbomoB, O.1. KantoxHun, |.P. PocTtoBCcbKNi

BaxnuBoto onepadieto CinbCbKOrocnoAapCbkUX MallyvH, WO 0OCnyroBylOTb POCHMHHULTBO, € BHECEHHS
pigkux ximikatis (4obpme, nectnumais, repbiumais i iH.), 3 AKICHUM 4OTPUMAHHAM HOPMU X BHeceHHS. PoboTa
BiJHOCMTbLCA 4O HOBALiN B ranysi CifibCbKOrocnoapcbkoro MalmHobyayBaHHS Ta NpUCBsYEeHa AOCTiAKEHHIO
BiQLEHTPOBOro cnocoby NOBEPXHEBOro BHECEHHS PiaKMX XiMiKaTiB.

EkcnepvMeHTanbHi AOCNIAKEHHS BigLEHTPOBOro po3nuroBaya, SKuin BUKOHaHUA Y BUrNSAi HaniB3akpuToi
Tapinkv 3 BepTuKanbHNUM UUNiHAPUYHUM 6opTOM NiATBEPAUIIO MOro npauesgaTHicTb. BukopuctaHHs rpasita-
LiHOT nofavi i 403yBaHHSA PiAvHM A0UINbHO NPWY BHECEHHI Mannx 403 XiMikaTiB, Ake B CBOIO Yepry, Mae ekcrnny-
aTauifHi Ta TEeXHOMOriYHi nepeBarM B MOPIBHAHHI 3 TPagULIMHUMW MPU NOBEPXHEBOMY CNocobi BHECEHHS
pigkunx ximikatis. KOHCTpyKLUis TapenbyaToro po3bpuskyBaya BUKNHOYAE HEOOXIAHICTE BUKOPUCTAHHA HACoCIB
BMCOKOro TUCKY | BEHTUNSALINHUX NPUCTPOIB, SIKi BUKOPUCTOBYIOTLCA B iCHYOUMX po3nuniosadi. MNoctynatoum y
BHYTPILUHIO MOPOXHWHY Tapinku, poboya piguHa nig gieto BiALEHTPOBOI CUMM PO3TaLLOBYETLCS KiNlbLIEBUM LUA-
POM MO BHYTPILLHI NoBepXxHi. [MoTpannsoum B CONMo, pianHy NpUTUCKaETbCA A0 3aA4HbOI CTiHKM conna, Haby-
Balo4n OJHAKOBY 3 TaPifiKOK OKPYXHY LUBUAKICTb.

Ha Buxogi 3 conna WBMAKICTb PiAMHU CKNadaeTbCa 3 OKPYXXHOI Ta pagianbHoi cknagosux. NoyaTkoBa
WBMAKICTb PiANHN Ha BXOAi B KaHan BU3HAYaETLCA OKPY>KHOK LUBUAKICTIO Tapifiki, TOBLUWHOK LWapy i Winb-
HICTIO pianHu. daken po3nopoLlEeHO! piAnHM AN COMNMOBOrO efemMeHTa BU3Ha4YaeTbCs YacToToK 06epTaHHSA
Tapinky, a TakoX YMCMNOM i NPOAYKTUBHICTIO conen. MeBHi ekcnepMMeHTanbHUM LUNAXOM NapamMeTpu nnsgmu
po3nuny BUKOPUCTOBYBANUCSA SIK BUXiOHI AaHi ANs MaTemMaTU4yHO! OUiHKM TpaekTopii NonboTy Kpanni. byno
BCT@HOBMEHO LLO Ha AanbHiCTb NOMbOTY Kpanni BNAvBae onip MOBITPSHOIO cepefoBuLia, Yactota obepris
po3nuroBanbHOro Ancka, BUCOTa MOro YCTaHOBKM Bif, PiBHA 3eMi @ Tak e Haxur conen.

KntouoBi cnoBa: mapinka po36pusKyeaHHsI, Kym Haxusly coresi, epasimauitiHa nodaya, rnnsma posmnusy,
mpaekmopis NoLomy, Kparisisi, PiGHSIHHS, maHaeHuianbHa weudKicme, padianbHa WeudKicmb, Maca YacmuHKU

Abstract
Mathematical studies of the flight path of a liquid drop

L.G. Netetskiy, N.P.Artiomov, A.D. Kalyuzhny, I.R. Rostovskiy

An important operation of agricultural machinery, which provides maintenance services, € the introduction
of rare chemicals (kind, pesticides, herbicides and in.), With the requirements of the application. The robot is
introduced to the innovations in the galuzi of the Silk-Gospodar machine-building and is assigned to the pre-
center method of surface introduction of wild chemicals.

Experimental advancement of a center-mounted razpilyuvach, such as a vykoniy at the viglyadi of a closed
container with a vertical cylindrical board, confirmed its approval. Victory of gravitational supply and addition
of a dose of chemistry with small doses of chemicals, like in its own swindle, little exploitation and technological
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upgrades in accordance with traditional methods with surface methods of chemical introduction. The design
of a bowl-shaped razorbizkuvach viklyucha the need for pumping in a high vice and ventilation annexes, as a
vikoristovy in izuyuchi raspiluvachi. Proceeding from the inner empty tare, the work is carried out by means of
a circular force on the inner surface with a ball on the inner surface.

Drinking into the nozzle, press down to the back of the nozzle, filling the same with the container around
the nozzle. At the outlet from the nozzle, the speed of the line is stored from the circular and radio warehouse.
Pochatkova shvidk_styu ridini at the entrance to the channel begins with the district shvidkistyu tarilka,
tovschina ball and brilliant ridini. The torch of the rosé line for the nozzle element is based on the frequency of
wrapping of the container, as well as the number and productivity of the nozzles. Singing with an experimental
path of parameters, with the help of a saw-cut vikorist, they were used as the original data for a mathematical
assessment of the trajectory of the polot krapli. It was found that the range of the drop is influenced by the
resistance of the air environment, the frequency of revolutions of the spray disc, the height of its installation
from the ground level, as well as the inclination of the nozzles.

Keywords: spray plate, nozzle tilt angle, gravity feed, spray pattern, flight path, drop, equation, tangential
velocity, radial velocity, particle mass
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