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Pedepar. [lokasanu, 4to npuMeHeHNEe HEKauyeCTBEHHBIX PACIBUIMTENEH IS BHECEHHMS HMECTHLUIOB MOXKET NPHBECTH K CHH-
KCHUIO YPO)KAHHOCTH M HETaTHBHBIM HKOJOTHUECCKUM MOCIEACTBIAM. OTMETIUIH, YTO HCTIONb30BAHNE H3HOMICHHBIX (hOPCYHOK
yxymmaet 3GdeKTHBHOCTS 00padOTKH PacTeHUH, TaK KaK OTKIOHEHIE OT HOPMBI PacXoa CpeICTB 3allUThl PACTCHHH TOCTHTaeT
30-60 mporrenToB. OT™MeTHIHN, YTO HAKOOIIEE YacTo B Poccuy IPUMEHSIOT PacTbIHTEN HHOCTPAHHOTO MPOM3BOCTBA, TOCKOIBKY
OTEUECTBEHHBIX AaHAIOTOB, 00CCTICYNBAIONINK CX0KHE BRIXOIHBIE TApaMeTpHI, He cyImecTByeT. (Llens ucciedosanus) UccnenoBars
BBIXOJHBIE [TApaMETPhl pa3pabOTaHHOTO IIENEBOTO CEbCKOXO3SAHCTBEHHOTO PACTIBLIMTENSA U CPABHUTb MX C IOKA3aTeNIMH Ie-
PENOBBIX MMIIOPTHBIX aHANOTOB. (Mamepuanvi u memodst) ONBITHBIA 00pasel pa3pabOTAHHOTO PACTIBUIATENS W3TOTOBIIIM U3
OpOH3HI ¢ IPUMEHEHNEeM MeXaHn4ecKoi 00padoTKy. MccneoBam ero Ha crieniaIbHOM CTEH/IE B CPABHEHHH C ITalOHHBIM ITOMH-
MEpHBIM pacmsuiuTeneM. M3mepunu pacxos pabodeid )XUAKOCTH 1 YToJI paclblla, a TAKKE pa3Mepsl COIUIa, AN YeTo IPHMEHIIN
ONTHYECKYI0 MUKPOCKOTHIO. (Pe3ynbmamut u 06cysicdenue) YCTAHOBAIH, 9TO B CPEIHEM PacXol pabodmil ®KIIKOCTH Y OIBITHOTO
00pasIia pacbUIATENs, H3TOTOBIEHHOTO U3 OpOH3EL, B 1,7 pasa Ooblue, 4eM Y 3TAJIOHHOTO MOIIMMEPHOTO PACIIBLINTENS, & YIol
pacmbiia Menblne Ha 37,16 rpagyca. MccnenoBanue comen pacnbuinTeNei ¢ MOMOIIBI0 ONTHIECKOTO MUKPOCKOTIA TI03BOJIHIIO BbI-
SBUTB Pa3Ii4us B hopMe 1 pasmepax. (Beigodsr) Onpenenniy, 4to pa3padoTaHHas KOHCTPYKIHS PAaCIBUIHTENS HYKAaeTcs B 10-
paboTke: hopma comna JoKHA OBITh CKOPPEKTHPOBAHA 10 UIHIICOBHAHOM, pasMepshl COIIa CIEAYeT YMCHBIINTb.

KaroueBble cJ10Ba: OPHICKUBAHNE, MIETEBOH CENBCKOXO3IACTBEHHEIIN PACIBUIATEND, PACXO PadoUel IITKOCTH, (paKel paciibl-
Ja, IUaMeTp CoIuIa.
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Abstract. It is shown that the use of low-quality sprayers for pesticide application can lead to the yield decrease and negative environmental
consequences. The use of worn nozzles is noted to reduce the efficiency of plant treatment, since the deviation from the dosage norm of
plant protection products reaches 30-60 percent. It is noted that foreign-made sprayers are most often used in Russia, since there are no
domestic analogues providing similar output parameters. (Research purpose) To investigate the output parameters of the developed slotted
agricultural sprayer and compare them with the performance of advanced imported analogues. (Materials and methods) A prototype
model of the developed sprayer was made of bronze using mechanical treatment. It was examined on a special test bench in comparison
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with a reference polymer sprayer. Using optical microscopy the flow rate of the working fluid and the spray angle were measured, as well
as the dimensions of the sprayer nozzle. (Results and discussion) It was found that, on average, in the prototype sprayer made of bronze,
the flow rate of the working fluid is 1.7 times greater and the spray angle is 37.16 degrees less than those of a reference polymer sprayer.
The examination of the spray nozzles by an optical microscope revealed some differences in shape and size. (Conclusions) The developed
design of the sprayer reveals a need for improvement: the nozzle shape should be modified to ellipsoid; the nozzle size should be reduced.
Keywords: spraying, slotted agricultural sprayer, working fluid flow rate, spray angle, nozzle diameter.
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paKTHKa MOKa3bIBaeT, uTo Oomnee 50% mpudas-

KU ypoxasi MoJIy4aroT 01aroaapsi BHECEHHUIO Y 10-

OpeHUH 1 CPEeJICTB 3aNIUThI pacTeHui [1, 2]. Poi-
HOK ITECTUIII0B Poccru o mokaszareito mpupocrta 00b-
eMa UX MPOJaK 3aHNMAaeT IEPBOE MECTO B MUPE 3a IEPH-
on 2008-2018 r. [3]. OHm oOecreunBarOT ONEPATUBHYIO
00paboTKy CENbX03KYIBTYp, CIOCOOCTBYIOT MOBHIIIIE-
HUIO ypoxaiHocTH [4, 5]. HempaBunbHOe BHECEHNE XU-
MHYECKHX PACTBOPOB BBI3BIBAET CEPHE3HYIO OMACHOCTD
LTSI 3I0POBBSI OTIEPATOPOB, TOTPEONTEICH, HAHOCUT Bpe
OKpYy>Karomiei cpene [6, 7].

Exeronno B Poccuu TpatuTcs 3Ha4UTENbHOE KOIU-
YEeCTBO JEHET Ha MMIIOPT PAa3IMIHBIX 3aMACHBIX YacTel
JJIs CeJIbX03TEXHUKH, B TOM YUCIIE paCIbUIUTENCH s
onpsickuBareneit [8, 9]. Cpenu pa3nudHBIX BUIOB pac-
nbUIHTENel Hanboee nonyaapHsl menessie [10, 11].

LIENb MCCNEAOBAHMUSA — N3y4YNTh BHIXOJHBIC [TApame-
TPHI pa3pabOTaHHOTO IIEIEBOTO CEIBCKOX03IHCTBEHHO-
T'0 PacHbUINTENS U CPAaBHUTH MX C TIOKa3aTesIMHU TMepe-
JOBBIX HMITOPTHBIX aHAJIOTOB.

MATEPMANBI 1 METOABI. Ha ocHOBe aHasu3a cylie-
CTBYIOIINX IIEJIEBBIX PACHBUINTEICH CIPOCKTHPOBATIN
HOBYI0 KOHCTPYKIHIO (puc. I). OnbITHBIN 00pa3ew u3ro-
TOBMIIH U3 OpoH3bI BpAJK9-4 ¢ moMoIIpio MeXaHHUECKOI
00pabOTKH Ha METALIOPEXKYIIeM 000py10BaHHH. BpoH-
3a mapku bpA X 9-4 nerko nognaercs oopaboTke naBie-
HUEM B TOPSYEM COCTOSTHUH, 001aJaeT BEICOKOM ITPOYHO-
CTBIO ¥l XOPOLIMMH aHTU(PUKIIMOHHBIMH CBOHCTBAMHU.

Puc. 1. Koncmpykyusi cnpoekmuposanno20 pacnvliumens
Fig. 1. Designed sprayer diagram

CpaBHUIU BBIXOIHBIC ITApaAMETPhI CIIPOCKTHPOBAH-
HOTO pacrbIINTENS K U3TOTOBJICHHOT 0 KoMITanuel TeeJet,
MPHHATOTO 3a 3TAJOH (puc. 2). DTOT 00pa3er OTHOCHT-
Cs K CTaHIaPTHBIM ILIEJIEBBIM pacibuIHTeN M. [lomoOHbIN
THIT yHUBEPCATIbHBIX (POPCYHOK IMUPOKO MPUMEHSIOT JJISI

CENIbCKOXO3AMCTBERHBIE MALIMHbI 1 TEXHONOTMMA + Tom 16 + N 2022

Puc. 2. Buewnuii 6uo 006pa3zyoe 0 ucnvblmanus: a — noauMepHulil
pacnviiumens TeeJet; b— cnpoexmuposanHulii pacnvliumens, u3-
20MOBNIEHHDbII U3 OPOH3bL

Fig. 2. Appearance of the test specimens: a — TeeJet polymer
sprayer; b — a designed sprayer made of bronze

00paboOTKM CeNbX03KYIBTYp Oarogaps npocToMy U Obl-
CTPOMY MOHTaXy C MUHHUMaJIbHBIMH 3aTPaTaMH, a TaK-
ke JOCTYITHOH [ieHe. DTaJOHHBIH PaCIIbLTUTENb H3TOTOB-
JIeH 13 HOJINMEpPa HOJTMOKCUMETHIIEH METOJIOM JIUThSI T10J1
JABJICHUEM.

PacnbuinTenu uccienoBaii Ha UCIIBITATEIbHOM CTEH-

ne (puc. 3).

y i iR
Puc. 3. Ucnvimamenvhvlil cmeno 015 UCCIe008aHUS PACTbLIUME-
aeu: I —wmanea; 2 — kopnyc cmenoa; 3 — ucciedyemvie pacnul-
aumenu; 4 —manomemp 015 pe2yiuposanus OaeieHus

Fig. 3. Sprayer test bench: 1 — boom; 2 — test bench body; 3 —

sprayers to be tested; 4 — pressure gauge for pressure regulation

O0a rccrenyeMbIX pacbLTUTEN S OMHOBPEMEHHO Kpe-
MUJIM Ha KpOHILITelHe. Bkitouanu Hacoc, mogaromuii Bo-
Jly 4epe3 paciblIUTENIN Ha pad0vHid CTOJ yCTaHOBKH. Bo-
Jla cTeKaJa 1o HaKJIOHHOM MOBEPXHOCTH B JIOTOK, a 3a-
TEM B €MKOCTb I10/] HUM.

3ajaBany pa3anyHble HapaMeTpsl AaBieHus, [1a:

- MmuauMansHoe — 1,0;

- MPOMEXYTOYHOE — 2,5;
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- MakcuMaiabHOE — 4,0.

Iox kaXxJBIM pacHblINTEIEM CTOSI MEPHBIH CTaKaH
o6semom 200 mut. cipiTaHus TPOBOINIIN B TeUYEHHUE 3 C,
HOCJIe Yero 3aKPBIBAIN KpaH U U3MEPSUIH KOJINYECTBO
JKUJIKOCTH B cTakaHe. /111 u3MepeHus yria pacislia mpo-
Ilecc 3aIMCchHIBaIN Ha BUAeoKamepy. IlomydenHsre n3o-
OpaxxeHus odbpadaTsiBanu B mporpamme Komnac-3D. Ha
H300paKeHUH CTPOMIIH KacaTeIbHBIC K (DaKelly pacIibl-
Ja ’KUJIKOCTH U U3MEPSIIU YTol MeX Ay HUMHU (puc. 4).

Puc. 4. H3mepenue y2na pacnoi-
J1a ¢ RPUMEeHeHUeM NPo2PamMMbl
Komnac-3D

Fig. 4. Measuring the spray angle
using the KOMPAS-3D program

Ha crremyromem stane u3yduiu pa3Mepsl COIe pac-
nputHTeIed. Mi300paskeHus core Moy Yaid TPy TOMO-
¥ ONTHYECKOro MUKpockoma Olympus GX53, o6pabda-
THIBAJIH UX C MIOMOMIBIO POTPaMMHOTO OOecIIedeHU S
OLYMPUS Stream, MO3BOJISIIOIIETO OIIEHUTH JINHEHHBIE
pa3Mepbl 00EKTOB.

PE3YNLTATEI M OBCYXXAEHME. CIIPOEKTHPOBAHHBIT
pachbUINTENh MOKa3all B CPEAHEM pacxo/] BoAsl B 1,7 pa3
0oJIbIIIe [0 CPAaBHEHUIO C 3TAJIOHHBIM IIPU BCEX 3HAUCHH-
ax naBieHus (puc. 5). Yron ¢akena pacnblia IpH AaBie-
Huu 2,5 [la B 3KCIEpMEHTAIIBHOM 00pasiie MEHBIIE —
58°34' mpotus 95°50’ B 3TaIOHHOM, TO €CTb IIUPHHA ONPbI-
CKMBaeMOM IOJIOCH! OyeT MeHbIIe. J{J1s aHa3a JaHHbBIX
10 PacXoy *KHUIKOCTH U YIIIaM Pacibliia H3Y4Id Gop-
MYy ¥ pa3Mep coImel pacusuinteneii (puc. 6, mabauya).

Cormwto pa3paboTaHHOTO paCIBLINTENS UMeeT PopMy
oBaa, a 3TaJOHHOTO — JutHIca. Kpome Toro, pasmepsl
COILTa CKOHCTPYHPOBAHHOTO PACIIBUIHTEINS OKa3aJuCh
0oJbIIIe, YTO TAKIKE HETATHBHO CKA3aJI0Ch Ha BRIXOTHBIX
napameTpax.

BbiBoabl. OnbITHBIHM 00pa3el] H3rOTOBJIEHHOIO HAMU
IIeJICBOTO PACIBIINTENS HE MOKET 00ECIIeYnTh Kade-
CTBEHHYIO paboTy onpbickuBarens.Ero pacxox padodeit
XKHUJAKOCTH B 1,7 pa3a GoJblle 3TaIOHHOTO 00pasna KoM-
naHuu TeeJet. Yron (pakena pacnblia MeHbIe Ha 37°16/,
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» JTanoH

Reference sprayer

Pacxo EHAKOCTH, MIT

Working fluid flow rate, ml
g

Obpazery
Designed sprayer

1,0 25 4,0
Haemnernte, Mlla
Pressure, MPa

Puc. 5. Pacxoo paboueii scudkocmu pacnvliumensimu 3a epems
UCNBIMAHUS
Fig. 5. Working fluid flow rate in sprayers during the test

2101.9 pm

Puc. 6. Dopma conen pacnviiumeneil: a — 3manouuwlil; b — cnpo-
eKMupoBaHHblll

Fig. 6. Shape of spray nozzles: a —reference sprayer; b —designed
sprayer

Ta6nuuya Table

PA3MEPLI COMNA B PACMLINUTENSX, MKM
DIMENSIONS OF THE SPRAYER NOZZLES, MICRONS
Pacnbliurennb BpicoTa IIupuna conia
Sprayer Height Nozzle width

DTaJIOHHBIH 2101.9 6843
Reference sprayer

CnpoexmpOBaHHLm 22183 8554
Designed sprayer

YTO CHIIKACT MPOU3BOAUTEIBHOCTD P 00paboTKe MO-
BEPXHOCTH IOJISL.

COILIO ATAJIOHHOTO PACHIBLTUTEINSI IPEICTABIISET CO-
0011 3uTHIIC, TOTJa KaK COILIO CKOHCTPYHPOBaHHOTO 00-
pasia umeeT HopMy OBalia, IPEBOCXOIS ATAJIOH [0 pas-
Mepam.Taknum 00pa3om, pa3paboTaHHYIO T€OMETPHUIO pac-
MBUIUTENS CIIENYeT CKOPPEKTHPOBATH.
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