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HAIIPABJIEHU A HOBBIINEHU S KAYECTBA BHECEHUSA HECTUIIU /OB
B BETPEHYIO IIOI'OJ1Yy

AHHOTanus. Becenne pabounx pacTBOPOB MECTUIIN/IOB B TTOJICBBIX YCIOBHAX HEM30EKHO COIMPOBOKACTCS MOTEPSMH,
TIOTHOCTBIO HCKITIOUNTH KOTOPBIE HA JAHHOM 3Tale He MPeCTaBIAeTCst BO3MOXKHBIM. Hanbonbmmii ypoH okpyskaromiei cpe-
Jie HAHOCUT CHOC TIperiaparToB 3a mpeJesisl 00padaTbiBaeMoro 00beKTa npu 00padoTkax B BeTpeHylo noroay. IIpouece cHoca
Karnesb pabo4ero pacTBopa ¢ yueToM BO3/ICHCTBHS HAa HUX (AKTOPOB OKPYIKAIOIIEH CPe/ibl 10 KOHIIA HE U3Y4EeH, BCICACTBHE
4ero pe3yabTaThl MPAKTHUECKUX SKCHEPHMEHTOB HOCAT Pa3MWUHbIH, MHOT/Aa NMPOTHBOPEUUBBINH XapakTep. AKTyalbHBIM
ocTaeTcs BOIPOC COONIIOACHHS TEXHOJOIMYECKUX PEKOMEHIalNii U UCIIOJIb30BAHUS TEXHUYECKUX YCTPOMCTB, CHUKAIOIUX
WIIM IPEAOTBPAIIAIOIINX CHOC Kareilb pabodrX pacTBOPOB IPH ONPBICKUBAHUH CEIbCKOXO03SIICTBEHHBIX KYIbTYp. B cTaTtbe
00001IeH MaTepral UCCIICIOBAHUI IBUIKEHUS Kalellb HeCTUIMI0B M0 BO3ACHCTBHEM Pa3INYHBIX (aKTOPOB, 000OCHOBAHBI
HaIPaBJICHUs BO3MOKHOI'O CHMIKEHHS MOTEPb U333 -CHOCA U MCIOJIb30BaHUS Pa3IUUYHBIX KOHCTPYKIUI BETPO3aIUTHBIX
YCTPOMCTB K HOJEBBIM ONpPBICKUBATEAM. IIpeAcTaBIeHbl pe3yabTaThl IKCICPUMEHTAIBHBIX HCCICJOBAHUN KOJIMUYCCTBCH-
HBIX U Ka9eCTBEHHBIX ITOKa3aTelel CHoca MPH UCIOJIb30BaHUU FUAPABINYECKUX pacnslnuTeneii: meinesoro Teejet TP40015E,
BuxpeBoro Lurmark 30HCX3 u nenrpo6esxkHoro POK-0.6, a Taxke BEeTpO3aIIUTHOTO YCTPOHWCTBA, BHINIOIHEHHOTO B BUIE
JKATIO3NHHON pemeTku. B kadecTBe meneBbIX QyHKIN OBLIN IPHHSITH CTENEHb CHOCA paboyuell )KUAKOCTH, XapaKTepHu3ye-
Mast KO3 GUITHEHTOM [IEIEeBOr0 HUCIIONh30BAHUS KUAKOCTH, ¥ JANBHOCTH CHOCA Kamenb. B pe3ynbrare gaHbl PeKOMEH AN
T10 MCHONB30BAHHUIO THIPABINIECKUX PACTIBITUTENEH Pa3IMIHBIX THIIOB IIPU OIMPBICKUBAHUH B BETPEHYIO MOTOAY B 000CHO-
BaHBI TEXHOJOTHYECKHE MapaMeTPhl XKAIIO3UITHOTO0 BETPO3AMIUTHOTO ycTpoiicTBa. [lomydeHHbIe Pe3yNIbTaThl PEaN30BAHEI
npu pa3paboTKe CeNbCKOXO3SHCTBEHHBIX MAIINH s IGHTOUHOTO BHECEHUS TepOUIUA0B MPU yXOA€ 3a MOCaJKaMH OBOIII-
HBIX KyJIBTYP U MOT'YT OBITh HCHOJIb30BaHbI IPHU MPOESKTUPOBAHUH U SKCILTYaTaLlUU MOJEBIX ONPBICKUBATEICH.

KnroueBble cjioBa: ONPBICKUBAHNE, CHOC, IOTEPHU, KaIlJisd, BETPO3AIIUTHBIC YyCTPONUCTBA, NECTUIUABI, CKOPOCTh, UCHA-
peHue
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IMPROVMENT OF PESTICIDE APPLICATION QUALITY IN WINDY WEATHER

Abstract. The application of process solutions of pesticides in the field is inevitably accompanied by losses, which it is not
possible to eliminate completely at this stage. The greatest damage to the environment is caused by the drifting of preparations
off the treated object during treatment in windy weather. The process of drifting the drops of the process solution, taking into
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account the impact of environmental factors on them, has not been fully studied; consequently, the results of practical experiments
can be different, sometimes contradictory. The issue of compliance with technological recommendations and use of technical
devices that reduce or prevent the drifting of drops of working solutions when spraying crops remains relevant. The studies
of the movement of pesticide drops under the influence of various factors, the directions of possible reduction of losses.due
to drifting and the use of various designs of windproof devices to field sprayers are considered in the paper. The results
of experimental studies of quantitative and qualitative indicators of drifting using hydraulic sprayers are presented: slit Teejet
TR40015E, vortex Lurmark 30HCX3 and centrifugal POK-0.6, as well as a windproof device made in the form of a louver
grille. Drifting degree of the working fluid, characterized by the coefficient of targeted use of the fluid and the distance
of drifting of droplets were taken as the objective functions. As a result, recommendations on the use of hydraulic sprayers
of various types when spraying in windy weather and the technological parameters of a louvered windproof device are given
and justified. The results obtained were implemented in development of agricultural machines for the band fertilizing during
plant care of vegetables and can be used in the design and operation of field sprayers.
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BBenenue. PamnmoHanbHOE U DKOJOTHMYECKH 0€30MacHOE MPUMEHEHUE CPEJICTB 3allUThl PACTEHHMA
obecrieunBaeTcs COONIOACHUEM HAYYHO 0OOCHOBAHHBIX PEIIAMEHTOB. BBITTOJIHEHUS Pa0OT, OCHOBaHHBIX
Ha KOMIUTIEKCE TEXHOJIOTHYECKHX, TEXHIUKO-9KOHOMHYECKUX U JIPYTHX TpeOoBaHuil. BHecenue mectuu-
JIOB COTPOBOKAACTCSI MHOKECTBOM (PaKTOPOB KaK TEXHMUYECKOIO (COCTOSHHE M HACTpPOMKa arperara),
TeXHOJIOTn4YecKoro ((pa3bl pa3BUTHsI pacTEHHIA, COCTOsSTHIE 00beKTa 00pabOTKH, MpUMEHsIeMas TEXHOJIO-
TUSl BHECEHHUSA), TaK U MPUPOTHO-KIMMATHIECKOTO (COCTOSHUE OKPYKAIOIIIEH Cpebl) XapaKkrepa. 3anmra
pacTeHuil cuutaercs 3PQPEeKTUBHOH, €CM OHA MPOBEJCHA B ONTUMAJIBHBIH arpOTEXHUYECKUH CPOK
U o0ecrieyuBaeT MaKCUMAalIbHOE MOKPBITHE 00BeKTa 00pa0OTKM 3aJJaHHBIM KOJIMYECTBOM IIpernapara,
0e30racHBIM TS YeJIOBEeKa, KUBOTHBIX M OKpYyKaromiei cpenbl. [locTosHHOE COBEpIIEeHCTBOBaHUE Tie-
CTHULIMIOB MTPEABSBISIET OBBIIICHHBIE TPEOOBaHUS KAYECTBCHHOTO BHECEHHS TPY MUHUMAITbHBIX MIOTEPSIX,
YTO B OOJIBIICH CTENEHH ONpPEeIseTCS TEXHNISCKAM YPOBHEM M COCTOSTHHEM HCIIOIb3YEMBIX CPEJICTB
MexaHuzanuu [ 1, 2].

B HacTosiiiee BpeMs OCHOBHBIM METOAOM BHECEHHSI CPEJCTB 3alIUThl PACTCHHH SIBISIETCS ONPBICKHU-
BaHHe, OCHOBAaHHOE Ha 00Pa30BaHUM U OCaXICHHHU >KUIKOCTHBIX MOJHIMCIIEPCHBIX CHCTEM C Pa3InIHOM
CTETICHBIO JIUCTIEPTUPOBAHMS Karelb. [Ipu aTom Ha karumu, ABKymuecs B (akene pacrbiia, BO3/EH-
CTBYIOT (haKTOpPBI OKpYIKAIOLICH Cpellbl: TEMIEeparypa, BIaKHOCTb, BETEP M BOCXOISIINE OT TIOBEPXHO-
CTH TIOYBBI BO3JYIIHbIC NMOTOKH. BHECeHHe pabounX PacTBOPOB MECTUIMJIOB C MOMOIIBIO IMTAHTOBBIX
OTIPBICKUBATEINICH JOMyCKaeTcs MpH CKOpPOCTH BeTpa He Oonee 4 m/c [2]. IIpu paboTe ompbicKuBaTenei
B BETPEHYIO IMOTOY BCETAa OTMEYAIOTCSl HEITPOM3BOAUTENLHBIE TOTEPU TIECTUIIMIOB U3-3a CHOCA Kareib
HeOONBITNX pa3MepoB 3a IMpeensl 00padaTsiBaeMoro yyacTka. B pesynbrare BOZMOXKHBI TIOBPEKICHHS
JIPYyTUX, O00Jiee YyBCTBUTEIBHBIX K MECTUIMIaM U He TpeOyromux 00paboTKH MOCEBOB, 3arpsi3HEHUE BO-
JI0OEMOB, KOHEYHOH MPOAYKIMH.OCTATOYHBIMHU KOJMYECTBAMHU CPEICTB XUMH3AIMU ¥ 3HAYNTEILHOE CHU-
eHue dPPEKTUBHOCTH 3aIIUThI PACTCHUI.

Wzyyenuto nporecca cHoca paboyrX pacTBOPOB MECTHLUAOB U CTEIIEHH BIMSHUS PAa3IMYHbIX (aKTO-
POB Ha €ro BEJIMYMHY B HACTOsAIIEE BpeMsl yielseTcs: Ooibiioe BHUManue [ 1-16]. YcTaHoBieHo, 4To 10~
TepH repONIHIOB TIPU JIEHTOYHOM BHECEHUH U3-3a cHoca MoryT gocturarh 20...90 % [7, 11]. Ho 70 %
o0bema pacmbUieHHOH kuakocTd U 10 80 % o0beMa BHOCHMBIX MECTUIMIOB HE JOCTHUTalOT OOBEKTa
00paboTku. OTMEUYEHO, 4TO MpU PadOTe MITAHTOBBIX ONMPHICKMBATENCH B BETPEHYIO MOTOYy BO3MOKHO
OCaXCHHE MeCTUITNI0B Ha paccTosHur 10-30 M oT MecTa 00pabOTKH, a TIPH UCTIOIH30BAHUH BEHTHIIS-
TOPHBIX (IIPH CKOPOCTH BeTpa 3 M/c) — Ha paccrosaun 100—200 M. Karu auamerpom 20 - 10°° M kax
TIPY IITAHTOBOM, TaK ¥ MPY JIUCTAHIIMOHHOM ONPBHICKUBAHWUU CHOCSTCSI Ha paccrosiHue 1 kM u oonee [4, 5].
[ToBpexIeHHS CETLCKOX03SMCTBEHHBIX KYJBTYpP OT CHOCA MECTHUIIUIOB HHOTAa 00OHAPYKUBAIOTCS HA pac-
crostann 10 20 KM OT MecTa 00paboTku. B pesynwrare nccnenosannii [8] ObUTO yCTaHOBICHO, UTO CHOC
NEeCTUIHAOB Ha JOPOTH C MOCECAYIOINM CMBIBOM aTMOC(EpPHBIMU OCalKaMH B JTJMBHEBbIC KaHAIbI IPEBbI-
II1aeT HeMOCPECTBEHHBII CHOC B OTKPBITHIE BoZ0eMbI B 4,5—18 pa3 1 maxoTHBIX 3eMenb U B 35-140 pa3 —
JUTSE BHHOTPATHUKOB. JlaHBI pekoMeHAannu 0 HeoOXOAMMOCTH COOIONATh CAHUTAPHO-3AIIUTHYIO 30HY
HE TOJILKO MEXTy 00padaThiBAEMbIMU OOBEKTAMHU U BOJOEMaMH, HO M MEX/Ty MOJSIMUA U TIPUMBIKAIOIIU-
MU K HUM JOPOTaMH.
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[IpoGnema cHoca Karesb pabo4yrX PacTBOPOB MECTHLMAOB IIPU ONPBICKUBAHUH OCTACTCS aKTyaJIbHOM,
a pa3paboTKa peKOMEHIAIHHA, TEXHOJIOTHI F TEXHUIECKUX YCTPOHCTB IS €T0 CHIDKCHUS BaYKHOM, 0COOCH-
HO C 9KOJIOTMYECKOW TOUKHU 3PEHUSL.

Lenmsto paboOTHI SBIIIETCS 0OOCHOBAHHME CITOCOOOB M TEXHHUYECKHX YCTPOHCTB, 00CCIICUHBAIOIITIX
CHIDKEHHE MOTeph MECTULIUIOB U3-3a CHOCA MTPU BHECEHUH METOJIOM IOJIEBOIO ONPBICKUBAHUS.

MarepuaJibl 1 MeTOAbI MccJieoBaHuil. VccnenoBanust moTepb pabounx pacTBOPOB M3-3a CHOCA
OCYIIIECTBIISIETCS IByMs METOAAMU: TEOPETUUECKUM U IKCIIEpUMEHTAIbHBIM. [Ipn 3TOM B-posIH 1eneBoi
(YHKIMH IPUHUMAIOTCS AaJIbHOCTh CHOCA Kallellb, CTeIIeHb CHOca (00beM CHECEHHOW MK OCEBILICH Ha
[EeJICBOM 00BbEeKTe 00pabOTKH KUIAKOCTH, 00BEM OCEBILEH KHIKOCTH 3a TpelesiaMy LEIeBOT0 00beKTa
00pabOTKH Ha pa3IMYHbIX paccTosAHUsX). CTENeHb CHOCAa MOXKET XapaKTepU30BaThCs KO GHUINEHTOM
neseBoro ucnoib3oBanus xuakoctu (KIMIK), onpenenseMbiM OTHOIIEHHEM 00beMa (MAacChl) JKUIKO-
CTH, OCEBILEH Ha 0O0pabaTbIBAEMBIX MOBEPXHOCTAX, K 00beMy (Macce) KHIKOCTH, MPOLICALIeH yepes
pacTIBUIATENb 32 ONPEACIICHHBIN IPOMEXYTOK BpeMeHH (OTpenessieTcs B JOISIX WIN MPOICHTAaX ).

Crnenyer OTMETHUTD, YTO B PE3yNbTaTe MPOBOAMMBIX MCCIEI0BAaHUN ONPENESIOTCS OTEHIMAIbHbIE
1 aOCOJIIOTHBIE NTOTEPHU U3-3a CHOcA. K mOTeHInaIbHBIM OTEPSIM OTHOCUTCS YacTh XKHUIKOCTH, KOTOPast
0CTaeTCsl BO B3BEIICHHOM COCTOSIHIH B BO3/IyXe MOCIIE MPOX0/a ONPBICKUBATENS K MOKET ObITh CHECEHa,
K aOCOJIFOTHBIM — YacTh KUIKOCTH, KOTOPasi BHIHOCUTCS U3 30HbI 00Pa0O0TKH MO AEHCTBUEM BO3YIIHBIX
IIOTOKOB U OCAX/1aeTCsl BHE IIEJICBOro 00bekTa 00padoTk [15].

OKCHEepUMEHTAJIbHBIC UCCIIEAOBAHNS IPOBOISATCS KaK B Ja0OPATOPHBIX, TAK U B TIOJIEBBIX YCIOBUSX.
B n1a0opaTopHBIX YCIOBUSAX MCHOIB3YIOTCA YCTAHOBKH OTKPBITOTO-(puc. 1) MM 3akphITOro (asponnHa-
Muueckas Tpyoa) Tuna. OHM MO3BOJISIIOT MOJEIMPOBATH MIPOIECC CHOCA B YCIIOBHSX, MAKCUMAJIbHO MIPU-
OMKEHHBIX K pealbHBIM: U3MEHSIOTCS pacxo]l pabovero pacTBopa, AUCIEPCHOCTh paclblIa, MapamMeTphl
YCTAHOBKH pacIblIMTENICH (BBICOTA, YTOJl YCTAHOBKH M OpUEHTAIMs (aKesa paciblia), IapaMeTpsl BeTpa
(CKOPOCTH M HaNpaBJIeHNE), COCTOSTHUE OKPY>KaIOIIeH CPEBI (BIXKHOCTh U Temrieparypa). OTInInTe b-
HOW 0COOCHHOCTBIO TIPOBEACHUSI HCCIICAOBAHUH B-a3pPOIMHAMUYECKON TpyOe SIBISCTCS BO3MOXKHOCTD
CO3JaHHUs ITIOCTOSHHON CKOPOCTH HAIPABJIEHHOI'O BO3AYIIHOIO IIOTOKA HAa BCEM IIPOTSIKEHUU HCCIEIye-
MOTO Y4acTKa, B TO BpeMsI KaK Y YCTAaHOBOK OTKPBITOFO THIIa OH 3aMEJISIeTCs [0 Mepe yAalleHHsl OT BEeH-
THJIATOPA.

Oco0eHHO aKTyaJbHBIMU SBIISIOTCS UCCICA0BAHUS MOTEPh pabouero pacTBOpa 13-3a CHOCA MPH JICH-
TOYHOM cII0cOO€ BHECEHMs repOMLUA0B, KOIZA [03a MPENnapaToB BHOCUTCS B 3aLUTHYIO 30HY psAKa
(rpebwst, Tpsinel). [Ipu 3TOM cooTHOIIEHUE 00padaThIBaeMOI 30HBI K HEOOPaOaThIBAEMOI MOXKET COCTaB-
nate 1:3...1:2. Jlns uccnenoBanuii BIMSHUS (PaKTOPOB Ha MPOIECC CHOCA Pabovero pacTBopa 3a Mpe/ieltbl
00pabaTeIBaeMOil TOBEPXHOCTH UCTIOJIB3YETCsI 1a00paTOpHasl YCTaHOBKA, COCTOSIAS U3 HATHETATEIIbHO-
pacIpeaenuTensHOro 000pyI0BaH s (BOASHON HACOC, PErYISTOP-paclpeaeInTelb, TPyOOIpOBOAbL, pac-
MBUTATEI ¢ KOPITyCaMH ), IPHHUMAIOIINX WITH YJIaBIMBAIOIIUX IOBEPXHOCTEH, hoTorpadupyromiero 06o-
pynoBanus ((oto-, BuACOANIAPATYPa), BEHTUIATOPOB C MPUBOAOM (CO3TaHUE HAMPABJICHHOIO BO3ILYLIIHOTO

Puc. 1. JJabopaTopHasi ycTaHOBKa JUIsl KOJIMYECTBEHHON OLIEHKM CHOCA JKUIKOCTH: / — 3aClIOHKa; 2 — PeryJsTop;
3 — BEHTUJIATOP; 4 — paclblINTENb; 5 — 0OpadaThIBaeMasi IOBEPXHOCTh (MAKET IPeOHsT); 6 — TOMOIHUTEbHAS IPUEMHAas
MOBEPXHOCTD; 7 — MEPHBIE LIUIHHAPHI

Fig. 1. Laboratory setup for quantitative assessment of fluid drifting: / — feed gate; 2 — regulator; 3 — fan; 4 — sprayer;
5 — working surface (ridge model); 6 — additional receiving surface; 7 — measuring cylinders
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MOTOKa), KOHTPOJIbHO-M3MEPUTEIBHOTO 000PyI0BaHUs (AHEMOMETP, ICUXPOMETP U IPYTHE) U IPUEMHOM
MTOBEPXHOCTH C COOMPAIOMIMMH JKUAKOCTh eMKocTAMHU (puc. 1). JlomomHuWTENbHAsT IpUEMHAs MOBEpPX-
HOCTh COCTOMT U3 5KeJIOOKOB, KOTOPBIE B MOMEPEYHOM CEUEHUH MPEACTABISIOT COOOH PaBHOCTOPOHHUE
TPEYTOJLHUKH WITN KBAAPATHI.

Paznuiia Mexay oObeMaMu JKHUKOCTH, MPOIIC/IIEH Yepe3 paclbUIUTENb U OCEBIICH Ha IEJIEBYIO
TTOBEPXHOCTH, ONPEIEIISET €€ BEIHOC U3 30HBI 00pabOTKH. B ombITax BeMYnHa CHOCA YCIIOBHO: pa3ziese-
Ha Ha JIBE 30HBI: 30HA, KOHTPOJIMpyeMasl 10 TUCTIEPCHOCTH Kareilb U 00beMY OCEBIICH KIJIKOCTH; 30Ha,
KOHTPOJIMpYeMasi TOJIBKO IO TUCTIEPCHOCTH Karlelb.

Pe3ynbTathl M uX 00cy:xaeHue. BeqnunHa cHoca ONpeAessieTcss ypOBHEM COBEPILIEHCTBOBAHUS TeX-
HUYECKOTO CPEICTBa M COCTOSIHUEM OKpY’Karomiei cperpl. [Ipu 3ToM CyIiecTBeHHOE BIMSIHUE OKa3bIBa-
0T CclleAyIone (pakTophl: TUaMeTp Karelb, CTeleHh MOHOAMCIIEPCHOCTH paciblia, CKOPOCTh U HAIIPaB-
JIeHHe BeTpa, padoydasi CKOPOCTh arperara, BbICOTa YCTAHOBKHM M YT0J1 HAaKJIOHA paclbUTUTENeH, HaJTnuue
YCTPOMCTB 3aITUTHI (hakesa pacibliia OT MPSMOTO BO3IEHCTBHS BeTpa (BETPO3AUTUTHBIX YCTPOWCTB).

['mppaBnuueckue pacibUIMTENIN B CHIIYy 0COOCHHOCTEH KOHCTPYKIIMU U PUHMKIA paboThl HE MOTYT
obecreunTs HaMM4KE B (Dakese pacrbuIa Kareilb OMUHAKOBOTO ONTHMAIBHOIO [uamMeTpa. Pa3amdHbre mo
pasMepaM M Macce Kaluld UMEIOT Pa3Hyl0 CKOpOCTh ocaxiaenus (tadm. 1). Tak, xamimum nuameTrpom
100 - 10°® m manasor co ckopocTthio 0,27 M/c, a 50 - 106 m— 0,075 M/c i IETKO CHOCSITCSI BETPOM. YCTa-
HOBJICHO, YTO MPH BBICOTE YCTAaHOBKU IITaHTH 0,5 M, BIaxKHOCTH Bo3myxa 65—70 %, Temmepatype Bo3ay-
xa 20 °C u cxopoctu Berpa 2 m/c ot 30 10 40 % xamnens paboyero pacTBopa YHOCUTCS 3a Ipeiesibl o0pa-
OaTeiBacMoro oObekTa [2].

IIpoGrema cHOCca 06OCTpsieTCs MPH HA3KOH OTHOCUTEIHHOW BIaKHOCTH BO3yXa M BHICOKOU TeMIle-
parype BCIeCTBUE MCTIApEHUs BOABI U M3MEHEHHS MacChl W pa3MepoB Kareib (MeJKHe KaIuld JIOJIbIIIe
ocTaroTcs B Bozayxe) [5]. Tak, npu temneparype Bo3nyxa 20 °C u Braxsaoctu 80 % BpeMs HcIapeHHs
karm 50 - 107 m cocrasaser 12,5...14,0 ¢, 100 - 107° m—50,0...57,0 ¢, 200 - 10~° M — 200,0...227,0,
a ipu Temreparype Bozayxa 30 °C u Bnaxxknoctu 50 % cootBeTcTBeHHO 3,5...4,0; 14,0...16,0; 56,0...65,0 ¢
[5, 14]. Karuti BoxHOTO pacTBOpa mectuumaa auamerpom 100 - 107 M npu temmeparype Bosayxa 32 °C
U BIaxkHOCTH 46 % mpu ckopocTH BeTpa 1-2 mM/caepsitot ot ucnapenus 50 % cBoeii maccer [16, 17].

Kak BunmHO 13 Tabm. 1, U1 CHIDKEHUS BETHYUHBI CHOCHMOTO pacTBOpa HEOOXOIMMO YBEITHYUTH THa-
METp Kamelb B (akese paclblia CHIPKCHHEM JaBJCHUs B HATOPHOM MarucTpaliv WM YCTaHOBKOH pac-
MBUTUTENEH ¢ OONBIIMM JHMAMETPOM COIUIA. YMEHBIIEHHE paOdodero JaBIeHHs MPUBOAUT K CHUKECHUIO
pacxojia KHJIKOCTH Yepe3 paclblUINTEeNb, a CJIEJ0BATEIFHO, K HEOOXOMUMOCTH YMEHbBIICHUST paboueit
CKOPOCTH ABMKEHUS arperara. CienyeT OTMETHTb, YTO BBICOKAs pabodasi CKOPOCTh OTPBICKHBATENS MO-
JKEeT TakKe MPUBECTH K TIOTEPSM H3-32 CHOCA U YBEITMUNTH HCIIapEHHE BCIIEACTBHE HAOETAIOIIET0 MOTOKA
BO3/yXa B JIOTIOJTHEHUE K BeTpy. Tak, IMpU CKOPOCTH JIBW)KCHUS OMPBICKUBATENS 8§ KM/4 Ha KarlIu Jiei-
CTBYET BO3YLIHBINA MMOTOK CKOPOCThIO 2 M/C, a ipu ckopoctu 30 kM/4 (Teopernueckoit) — yxe 8 m/c [1].
[Ipu ABMKEHUM ONIPBICKUBATENS B OE3BETPEHHYIO TIOTOY T10 MOJIIO CO CKOPOCThIo 10 KM/4 32 HUM co371a-
eTcst TypOYyJICHTHBIH clie]l BO3MYIICHHBIX BO3AYIIHBIX MACC, JBHKYIIUXCS B MIOTIEPEYHOM HAPABICHUH
co ckopoctbio g0 0,4 m/c [7, 11], KOTOPBI NPUBOAUT K BO3HUKHOBCHHIO 3aBUXPEHHH OKPY>KAIOIIETo
BO3/IyXa, BUTAHUIO B HEM KaIlelb C TIOCIeIyIOINM OCaXIeHIHEM BHE 11eJIeBOi 30Hb 00padoTku. [1oaTo-
My IIPH OTNPBICKUBAHUU Ha TIOBBILICHHBIX CKOPOCTSX B O€3BETPEHHYIO MOTOAYy U 00padOoTKax Npu Halu-
YUH BETpa PEKOMEHIyeTCs MCIOIBh30BaTh HHKEKTOPHBIE PACIIBUINTENN, KOTOPHIE MO3BOJISIOT YBEIHIH-
BaTh pa3Mephl Kamesb 3a cdeT J00aBIeHHsI B TIpoLiecce UX 00pa30BaHus My3bIPHKOB Bo3yxa. Takue Kam-
T MEHbINIE MTOABEPKEHBI CHOCY W TMPH COYIapeHHH ¢ 00padaThiBaeéMOi TTOBEPXHOCTHIO PACIIafaroTCs
Ha MEJIKHe, TTOKPhIBAIOIIUE OONBINYIO €€ MIIoMmab. [loTepy mecTUIMI0B BCIICACTBUE CKATBIBAHUS 0O0ITb-
IIMX Karenb ¢.00padaThiBaeMOl MOBEPXHOCTH JTUCTHEB BCIEACTBHE 3TOTO MPAKTHYECKH MCKITFOYAFOTCS.
TIp¥ KCTIOIF30BAHNH JAHHOTO THITA PACIIBUTHTENCH Karenms Meree 80 - 10°° M B (akese pacibina mpakTH-
YeCcKH He OBIBaeT, 4TO B CPABHEHHUHU CO CTaHAAPTHBIMHU IUIOCKO(aKEeIbHBIMUA THAPABIMYECKUMH PACIIbI-
JIUTEJISIMU, [T03BOJISET Ha 56...91 % CHU3UTH MOTCHIMAIBHBIN apeli() Karesb 3a onpbickuBareieM [15].
B pesysbrare cpaBHUTENBHBIX WCIBITAHUN PacbUINTENICH, yCTaHABIMBAEMBIX Ha CEIIbCKOXO3SHCTBEH-
HBIX JPOHAX, OTMEYEHO, YTO MUCTIOIb30BaHNE MWHKEKTOPHBIX B CPABHEHUH C TUIOCKOCTPYWHBIMH U TIOJIO-
KOHYCHBIMH TIO3BOJISIET CYIIECTBEHHO CHM3HTH cHOC [9]. MccnenoBatensiMu OTMEUYEHO, YTO MPU YBEIH-
YEHHH CKOPOCTH BETpa CYNIECTBEHHO M3MEHSIOTCS MapaMeTpsl (bakeja pachbuia, a M3MEHEHHE yIja
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YCTaHOBKH pacIbUINTENS B HAMIPABICHHUH 10JieTa IpoHa B npeaenax 0—20° cyImecTBeHHO BIUSIET Ha BENHU-
YHHY CHOCA IPH MCHOJIb30BAHUN THIPABINYECKUX PACIIBUINTENCH W PAKTHIECKH HE BIHSACT IPH HCIIOb-
30BaHUU MHKEKTOPHBIX.

PaccrostHne mosnera Karess OnpeeNsieTcsl BBICOTOH U YITIOM YCTaHOBKH PACTIBUTUTEINSI OTHOCHTEIh-
HO oOpabarbiBaeMoOl MMOBEPXHOCTH. PekoMeHyeMasi BbICOTa YCTAaHOBKH IUTAHTH IPH HCIOIb30BaHUH
pacmpUIATENe ¢ YoM IpH BepiuHe (dakena pacibuia 80° cocrapnser 0,75 M, a mpu 110°— 0,5 m [1].

Juist mocTrKeHUs pa3yMHOTO OanaHca MeXy KadeCTBOM BHECCHUS MIECTUIIM/IOB, UX MOTEPSMH H3-32
CHOCa U BO3JCHCTBHEM Ha SKOJIOTHIO OKPYXKAIOLIEH cpelbl HEOOXOAMMO BBIOpATh ONTUMANIbHBIC TEXHO-
JIOTHYECKHE MapaMeTpbl pabOThl ONMPBICKUBATENS (YCTAHOBHTH COOTBETCTBYIOIIHE PACIIBIIUTENN, CHU-
3UTh 10 JOIMYCTHUMOM BBICOTY YCTAHOBKH IUTAHTH, YMEHBLINTH paboyee AaBJICHUE U CKOPOCTh IBHYKCHUS
arperara), COOTBETCTBYIOILINE METEOPOJIOTHYECKUM YCIOBHSIM.

OnHUM 13 HampaBJeHUH YMEHBIICHHUS MMOTEPb NECTULMIOB M3-3a CHOCA IIpH 00paboTKax B BeTpe-
HYIO ITOTO/TY SIBJISI€TCS YCOBEPIICHCTBOBAHNE KOHCTPYKINI ONPBICKUBATEIICH M MCHOJIB30BAaHNE BETPO3a-
HIUTHBIX YCTPOMCTB.

CHI3HTH CHOC pabovero pacTBopa IMo3BOJISET HCIONB30BaHIE BETPO3AMMTHBIX YCTPOHCTB aKTUBHO-
TO JICHCTBUS, pean30BaHHBIX B 00BEMHBIX OIPBICKUBATENSIX (pHC. 2, a). B IaHHBIX KOHCTPYKLUSIX HC-
HOJIB3YETCS IPUHIIAIT OCAXKICHHS KaIlelb CO3/1aBaeMbIM HAIIPABJICHHBIM BO3/IyIITHBIM ITIOTOKOM. MIMeercs
JIBa KOHCTPYKTHBHBIX UCTIOJIHEHHSI OTIPBICKUBATENEH ¢ paclpeAessIFOUIUMH YCTPOUCTBAMHU BO3ILYIITHOTO
TIOTOKA: TIPH TIEPBOM KaIlTH Pabodyero pacTBopa BHOCATCS B HAIPaBJIEHHYIO BO3AYIIHYIO CTPYIO (pHcC. 2, b, ¢),
NPY BTOPOM — BO3AYIIHBIC CTPYH HAXOAATCS CUMMETPHYHO OTHOCHUTEIBHO (pakena pacrbpuia U HE BO3-
JEeHCTBYIOT Ha Karu (puc. 2, d).

Puc. 2. yCTpOfICTBO OIIPBICKUBATEIISA C IPUHYAUTECIIbHBIM OCaXX/ICHUEM KallCJlb: d — OGIL[I/Iﬁ BU I, b, ¢ — CXeMa
NMPUHYAUTEIBHOI'O OCAXKJACHU S KalleJib BOSZ[yI_IIHOf;I Cpreﬁ; d- BOB}IyXOCprI\/’IHHe 3alUTHBIC SKPaHbL

Fig. 2. Sprayer device with forced drop settlement: a — general layout; b, ¢ — scheme of forced drop settlement by air stream;
d — air stream protective screens
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B nepsom cyyae BepTHKaIbHO HAaNPaBICHHBIN BO3IYIIHBINA MTOTOK HAKJIOHSET CTEOIH, TOXOAUT 10 T10-
BEPXHOCTH TIOYBBI M YACTUYHO OTPAXKAETCs, B 3TO BpEeMs IMPOMCXONT IT0/1aua Karlesp Impernapara, 4acThb
KOTOPBIX OCEaeT Ha BEPXHEH YacTh IMCTheB. PacIiblsIeHHbIe Kalluli, HE JOCTUTHYB IMMOBEPXHOCTH TOYBHI,
MOIHUMAIOTCS OTPaYKEHHBIM TIOTOKOM BBEPX M OCEAAIOT Ha HUKHEH CTOPOHE JINCTHEB, HA CTEOISIX M HIK-
Hell yactu pactenuil. B onprickuBarensx ¢upmel RAU Hanbonee apdektuBHOE OcaxaeHne paciblieH-
HBIX Karlellb Ha pacTeHHs JIOCTUTaeTCs ITPU CKOPOCTH BO3/IyXa Ha BBIXOJIE M3 ITHEBMOIIPOBOIa 0koJio 30 m/c
1 o0beMe mozaBaeMoro Bozayxa 1600-2500 M°/4 Ha MeTp paboueii IHPHHBI WTaHTy. [IpH 3TOM CO31aeTes
BO3MO)KHOCTH Pa0OTaTh B BETPEHYIO MOTO/TY, TAK KaK CKOPOCTh CO3/1aBa€MOT0 BO3AYIIIHOTO.IIOTOKA B MPH-
MOYBEHHOM CJIO€ COCTABIISIET OKOJIO 9 Mm/C.

B ompeickuBarensx cucremsl Hardi ckopocTh BO3IyXa Ha BBIXOJIE U3 KOJUIEKTOPA COCTABIISIET OKOJIO
25 m/c, a B IPUTIOYBEHHOM cJioe — okoiio 5 m/c. B omprickuBarene OI1O-18 (OAO «Mekocan») 00bemM
110/1aBAEMOTO BO3/yXa COCTaBIsIeT 2222 M°/d Ha MeTp Pabodeil IIMPHHBI 3aXBATA MITAHTH, IIPH STOM CKO-
POCTB CO31aBaEMOT0 BO3LYIIHOTO MTOTOKA B MPUIIOYBEHHOM CIIO€ COCTABIISIET OKOJIO 9 M/C.

Ha kadecTBO BBIITOIHEHUS TEXHOJIOTHYECKOTO TIPOIlecca CYIIeCTBEHHOE BIMSHUE OKa3hIBACT B3aUM-
HOE pacToNIOKEHNE BO3YX0PaCIpEIeIUTENbHBIX U TUApaBindeckux cucteM [7]. Ilpu atom mis hopmu-
pPOBaHUS €TUHOTO PABHOMEPHOTO CKOPOCTHOTO MTOTOKA, BO3/IEHCTBYIOIIET0 Ha OOBEKThl 00padoTKH, He-
00X0IMMO, 4TOOBI €ro BO3AYIIHAS U BO3LyIIHO-KaIleJIbHAs COCTABIISIONIAE B3aMMOACHCTBOBAIIN TOJIBKO
IOCJIe TOr0, KaK MepBasi MpeooJIeeT PAacCTOSHUE /1, a BTopas — A, (pUC. 3) U B 3TOT MOMEHT CKOPOCTb
BTOpO OBIITa MEHBIIIE CKOPOCTH TIEPBOH. | MapaBIudecKue pacbpUIUTeN HEOOXOANMO YCTaHABINBATh
K BEPTHUKAJILHON OCH B HAIPABJICHNHN BO3yXOpaclpeneInTeabHON crucTeMsbl o yriom 10...20°.

Takoxe crenyeT yuuThIBaTh, YTO HAUMEHBIIMN YTOJ BXOKAEHUS BO3IYLIHOTO MOTOKA, PH KOTOPOM
MIPOUCXOJNT OTKIIOHEHWE CTEONIeH W IeBelIeHHe JIMCTBEHHOM YacTH M O0ECIeYrBaeTCs HaMMEHBIIEe
paccTosiHue OT BBIIYCKHBIX HACAJKOB JI0 pACTEHUH, COCTABIISET OT BepTUKaIbHOM ocu 25...30°. IIpu ero
YBEJIIMYEHUH 3HAYNTENHHO BO3PACTAET PACCTOSHNE 10 00bEKTOB 00pabOTKH, UTO MOBBIIIAET PACXO]l BO3-
JyXa, a ClIeZIoBaTeIbHO, M SHEPro3aTpaThl Ha BBHIMTOJHEHNE TEXHOJIOTHYECKOTO MpoIecca.

B pesynbrare npoBeeHHBIX MOJIEBBIX SKCIEPUMEHTOB OBUIO YCTaHOBJICHO, YTO MIPH UCTIOJIB30BAHUHT
B CyXyIO TTOTOJy ONpPBICKUBAaTEIe 00beMHOTO ACHCTBUS HAPABICHHBIN BO3MYIIHBIA TTOTOK TIOAXBATHI-
BaeT C TOBEPXHOCTH MTOYBHI MBI, CO3/1aBasi MBUIEBYIO 3aBECY, C KOTOPOW CMEIINBAIOTCS KarIi pabodyero
pactBopa [1]. [Ipu 3TOM CO3AAIOTCSI KOMOYKH TPSI3H, KOTOPHIE
0CEAAIOT Ha pacTeHusl Wi nousy. Kpome Toro, mogHuMaromasi-
Cs1 TIBUTH TTOKPBIBAET TOHKHUM CJIOEM 00padaThiBaeMble MTOBEPX-
HOCTH pacTeHHUH, 9TO CHIKAET d(H(PEKTUBHOCTH MPENaparoB.
OTpakeHHBIH OT MOBEPXHOCTH TIOJISI BO3IYIIHBIA MOTOK BbI-
HOCHUT BBEpPX HE OCEBIIME Ha 00pabaTbIBaEMBIX MOBEPXHO-
CTSIX pACTCHHUU MEIIKWE Kalljlk, KOTOPbIE 3aT€M BHTAIOT B BO3-
IyXe W CHOCATCA. J{J1s1 CHMKEHHS TIOTePh OT BBIHOCA MENKHX
Kareyb HCIOIb3YETCA JOMOIHUTEIbHBINA HaNpaBJIEHHBIA TO-
TOK, KOTOPBII II€PEHANPABIISET OTPAKEHHBIN MIOTOK B HANIPAB-
JICHUH pacTeHuit (puc. 2, ¢) [6], 4TO O3BOJISIET COKPATHUTD BhI-
HOC TIperiapaTra W MOBBICUTH Ka9eCTBO BHECEHUS CPEICTB XH-
MH3aINH.

Bo emopom cayuae HanpaBieHHBIM BO3IYILIHBIM IOTOK,
BBIXOISIIMK M3 IIeel BO3AYIIHOTO PyKaBa, PAaCIONOKEHHBIX
CHMMETPHUYHO B HAIPaBJICHUH JIBH)KCHUS! OTHOCHTEIILHO (ake-
JIa pacriblia, CO3AaeT «BO3MYIIHbIE SKpaHb (puc. 2, d), IBUKY-
IIFeCs] BHUA3 CO CKOPOCTHIO, TPEBBIMIAIOIIECH CKOPOCTh OOKOBO-
rO TOTOKa BETpPa B MPU3EMHOM CIIO€, YTO TO3BOJISIET CHU3HUTH

Puc. 3. TexHonoruueckas cxeMa B3aHMHOT'O
PaCIIOIOKEH U BO31YXOpaCIpeeIuTEIbHON

W THIIPaBIMYECKON CHCTEM 00BEMHOTO WUJIA UCKJIIOYUTH BO3JIEUCTBUE BCTpa Ha (1)3KCJ'I paciiblIa [13]

OIPBICKMBATEIISA [Ipu 3TOM BO3AYLIHBIN MOTOK, BBIXOIAILIANA U3 WIEJIEN 3a pac-
Fig. 3. Process layout of mutual position MBUIMTENSIMH, TIEPEHANPABIIIET BOCXOASIIME OT OBEPXHOCTHU
of air distribution and hydraulic system IIOYBbI BO3AYILIHBIE IOTOKHU U TPAHCIIOPTUPYET BUTAIOIINE B BO3-

of volumetric sprayer JyXe KaIuTd B HAIIPaBJICHUH 00padaThIBaeMOro OOBEKTA.
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[TaccuBHBIC BeTPO3ANIUTHBIE YCTPONUCTBA B BUE SKPAHOB M IUTKOB A(h()EKTUBHBI IPH MCIIOJIb30Ba-
HUW OTIOPHBIX DJIEMEHTOB IS TOAAepIKaHus mTanru (puc. 4, a), Mpu HEOONBIION IHMpPUHE 3axBaTa
mranry (puc. 4, b) Wi MPHU JICHTOYHOM BHECEHUU repOuiuoB. [IpuMeHeHne nx Ha HaBECHBIX IITaHraxX
MPUBOJIMT K YBEITMUCHHUIO MACCHI HEeCYIIeH KOHCTPYKIIMH, & TaK¥Ke JOMOJHUTEILHONW Harpy3Ke Ha Hee
BCJICJICTBUE YBEJIUYCHHUS adPOJAMHAMUYECKOTO COITPOTUBRIICHUS, YTO MOXKET BhI3BaTh KOJICOAHUSI B TOPH-
30HTAJLHOM MJIOCKOCTH B HANPABICHUHN JIBUKECHUSI arperara.

a b

Puc. 4. BeTpo3aliuTHbIe YCTPOHCTBA TACCHBHOTO ISUCTBHUS Ha IITAHTaX
Fig. 4. Passive windproof devices on booms
Bo03MOXHOCTh UCIIOIB30BaHUSI BETPO3ALIUTHBIX YCTPOHCTB KOMOMHUPOBAHHOTO JIeHCTBUS (pHC. 5, a)

N o 1
[7] Takke orpaHUYMBAETCS HECYIIEH KOHCTPYKLMEH ITaHru . [103ToMy OHM HaxoAsT NpUMEHEHUE NpU
JICHTOYHOM BHECEHUU repOUIIUJIOB.

FEERLR RN
ENS R R R
ISR R
A B B U B U Y

P S R B U B T T

‘ Adsdadiaaaas

a b

Puc. 5. Berpo3anurHoe yCTpoHCTBO KOMOMHIUPOBAHHOTO JEHCTBUS: @ — CXeMa; b — KOHCTPYKTHBHbIEC ITapaMeTphbl;
¢ — pabouwnii mporece; /' = Hecyliasi KOHCTPYKIHUS; 2 — paclpeneuTe/bHas MTaHra; 3 — PaclbUINTENb; 4 — KPOHIITEHH;
5 — IpsAMOYTOBHEIE TNIACTHHEI (KAJII03H); 6 — paMKa

Fig. 5. Windproof device of combined action: a — scheme; b — design parameters; ¢ — working process; / — support structure;
2 — distribution boom; 3 — sprayer; 4 — bracket; 5 — rectangular plates (louvers); 6 — frame

Wzyuenne koaM4ecTBEHHON M Ka4eCTBEHHON KapTHH CHOCA MPOBOAMIIOCH C THAPABINYECKHUMHU pac-
meumuTensamu: meneBbiM Teejet TP40015E, Buxpesbim Lurmark 30HCX3 u nenTpobexusiM POK-0.6.
B pe3symnbrare uccnenoBaHU YCTaHOBIEHO, YTO MPU BO3ACHCTBUU HANPABICHHOTO BO3AYIIHOTO TOTOKA
TIPOUCXOMTUT TIepepacIipeieieHne KUAKOCTH TI0 00heKTy 00padoTku (Tadm. 2). [Ipun HopManbHBIX YCIOBHSX

'IlItanra onpBICKHBATENS C BETPO3AIIMTHEIMH YCTpoiicTBamy : mat. BY 6648 /1. C. Kpyk, O. B. Topaeenko, E. B. [ocner,
A. W. TaiinykoBckui, I. @. Hazaposa, A. A. HoBukos, I1. 3. I'puakeBud. — Omy6m. 30.10.2010.
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ONPBICKUBAHMS ¥ CKOPOCTH HANPABJICHHOTO BO3AYILIHOTO 1oToKa 2 M/c cbiie 10 % (pacnbumtens TP40015E)
1 19 % (pacnsumrens 30HCX3) sxuakocTH BBIHOCATCS U3 30HBI 00paboTKH Ha paccTosuue 10 0,1 M 1 okoIto
0,1 % — 6onee 1 m. Cpiie 5 % >xuaxocTH, renepupyemoit pacmsuatenem TP40015E, ocenaer Ha GoKoBoi
MTOBEPXHOCTH MakeTa IpedHs, 4 % — ua paccrosanun 0,2...0,5 M 1 oxoro 2 % — 6omee 0,5 M.

JanpHeiee yBenmyeHHe CKOPOCTH HAIIPABICHHOTO BO3AYIIHOTO TIOTOKA (V) IPUBOAUT K PE3KOMY YBe-
JMYEHUI0 00BheMa JKUIKOCTH, CHOCUMOH 3a TIPEeIeNbl 30HbI, KOHTPOIMpPYeMOii o o0bemy. Tak, TIpH ero cKo-
pocTu, paBHOH 7 M/c, U3 30HBI 00PabOTKH CHOCUTCS 10 76 % Karlenb 5KUIKOCTH, TeHEPHPYEMBIX PacIblIATe-
nem TP40015E. IIpu yBenmuaeHnr CKOPOCTH BO3IYIITHOTO TIOTOKA € 2 710 7 M/C CHOC YKHKOCTH Ha PaccTos-
Hue Oosiee 1 MeTpa ot ocu MakeTa rpebHs Bospactaert ¢ 0,1 10 39,1 %.

[Ipu ncnons3oBanuu pacneutens 30HCX3 konuuecTBO CHECEHHOM MOA BO3/EHCTBHEM BO3TYII-
HOTO IOTOKa, JBHKYIIETOCsS CO CKOPOCThIO 2 M/C, xuakocTu Ha paccrosiaue 0,1...0,2 m u 0,2...0,5 M
OT I[EHTpa MakeTa rpe0Hs cocrapiser cooTBeTcTBeHHO 10,4 u 6,73 %. O0beM JKUAKOCTH, CHECEHHOU
Ha paccrosgHue O6onee 1 M, coctaBmsger okono 0,1 %. C yBenmueHneM CKOPOCTH BO3AYIIHOTO TOTOKA
1o 6 M/c cHOC Kamelnb Bo3pactaeT 10 83 %. [Ipu aTom cHOcuTcst 0Koso 17 % sKUAKOCTH Ha pacCTOSHUE
6omnee 1 M, 9YTO MPUMEPHO B 2 pa3a MEHbIIIE 00beMa KUAKOCTH, CHECEHHOW MTPH NCTIOIB30BAHUN PACIIBI-
mutens TP40015E B aHanorn4HbIX yCIOBHAX pabOThL. DTO 0OBSICHACTCS PA3INUYMEM BBICOTHI YCTaHOBKH
pacmbUIATENeH HaJl TOBEPXHOCTHIO TpeOHs 1 pasindneM B Gpopmax (hakena pacrmbiia — TNIOCKUH (akem
(pacubututens TP40015E) u konycoobpaszublii (pacnsumntens 30HCX3).

Tab6nuna 2.IlapameTpbl cHOca padoueii ;KHIAKOCTH 3a Mpe/ebl eJIeBoi MOBEPXHOCTH 00padoTKH

Table 2. Parameters of the working fluid drifting beyond the objective surface for processing

O6beM KHAKOCTH Konngectso xuakoctu (%), CHECEHHOM
MapKa Bricora [[EI.BJ'ICHI/IQ BpeMﬂ npomeumeﬁ ’ CKOPOCTB BO3I[yU_IHbIM IIOTOKOM OT OCH CHMMCTpHH FPC6H5{
YCTaHOBKH pacnmna, OIlBITA, BO3}.‘LyHJHOl"O MmOTOKa, Ha pacCTOSIHUE B IIPEACIaxX rpaHul], M
pacublIIATEIA pacibuHTeNs, M MITa MHH Yepes pacublINTEIIb M/c

34 BpEMS OmIbITa, MY 0,1..02 | 02..05 | 05...1,0 >1,0

2 5,45 3,98 1,62 0,10

3 6,06 8,10 10,70 1,72

Teejet 4 8,40 13,03 14,07 1,86
TP40015E 0,40 0.3 30 Va 5 10,40 13,40 16,90 23,40
6 12,37 14,72 20,97 28,65

7 13,03 15,88 22,00 39,10

2 10,40 6,73 2,07 0,10

3 14,00 14,26 4,92 2,47

13‘(‘)1;1“52?3‘ 0,30 03 30 5970 4 1685 | 1561 | 995 | 740
5 24,85 18,55 12,81 11,95

6 27,39 20,90 20,03 14,38

3 2,92 1,46 0,85 0,15

4 12,00 7,70 5,50 1,17

POK-0.6 0,15 0,3 10 4800 5 18,20 15,0 11,80 6,70
6 23,70 20,4 11,70 8,70

7 28,30 20,0 15,80 12,10

OKCIEPUMEHTAJIEHO YCTaHOBJIEHO, YTO BO3/I€HICTBHE HAIIPABICHHOIO BO3IYIIIHOIO MOTOKA CKOPOCTHIO
MeHee 2 M/c Ha ¢aken pacmblia, co3gaBaemoro pacmbumteneM POK-0.6, mpaktndeckn HE TMPUBOIUT
K IepepacipeesieHHIo KHUIKOCTH, 0CEAaeMOl Ha MOBEPXHOCTH MakeTa rpeOHs. 3aMeTHbIC U3MEHEHHUSI
HACTYMaIOT [IPH CKOPOCTH BO3AYILIHOTO MOTOKa Oosnee 4 m/c. I3 naHHBIX, NPUBEIEHHBIX B Ta0M. 2, BUI-
HO, 4TO IPU CKOPOCTH BO3IYIITHOTO MOTOKA 4 M/C 3a mpeiesibl 00padarbiBaeMOi TOBEPXHOCTH CHOCUTCS
0K0JI0 5 % JKUAKOCTH, YTO NMPUMEPHO B 5—7 pa3 MEHbIIE, YeM IPU HMCHOIb30BAaHMU PACIbUINTEIICH
TP40015E u 30HCX3 B aHAJIOTHYHBIX YCIOBUSX Pa0OTHL. YBEIHUEHHE CKOPOCTH BO3AYIIHOTO MOTOKA
c4 70 7 M/c IPUBOIUT K PE3KOMY YBEIHMUCHHIO CHOCA XHMIKOCTH M3 30HBI 00paboTku 10 24...75 %.
W3 npuBeneHHOro aHaim3a cieayer, uto (haken pacnbuia pacinbuintesiss POK-0.6 6onee ycToiuus K BO3-
JEeMCTBUIO BO3AYIIHOIO MOTOKA, ueM (akensl pacisiiureneit TP40015E n 30HCX3.

WccnenoBanus BIUSHUS CKOPOCTH BO3AYIITHOTO TOTOKA Ha JTATBHOCTh CHOCA Karelb MPOBOANIINCH
¢ pacusututenieM TP40015E, ycranoBnennom Ha Beicote 0,4 M Hajg 00pabaTbIBacMOM MOBEPXHOCTBHIO
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MakeTta rpe0Hs, npu padouem nasinenuu xxkuakoctu 0,3 MIla. Kiracc qucniepcHocTH Kamnenb onpeiesics
MyTEeM CPaBHEHMS UX CIIEIOB, HOIYyUYCHHbIX Ha MHIUKATOPHBIX KapTOUKaX, pa3MELICHHBIX B KOHTPOJIb-
HBIX TOYKAaX BJOJIb HAIIPaBJIeHUs Ipetida, ¢ OTIedaTkaMu MOHOAUCIIEPCHBIX Kalleslb Ha 11a0JI0HaX.

B pe3synbrare ycTaHOBIEHO, UTO MPH CKOPOCTH BO3AYIIHOTO MOTOKA 2 M/c Ha paccTostanu 0,4.:.0,5 M
oT ocu (akesna pacrbuia ocenarT karumi guamerpoM 40...80 MM, a Ha paccrosauu 0,5...1,0 M = nua-
metpom 10 10...50 mxwm. [Ipu ckopoctn Bo3mymHOTo otoka 3 M/c Ha paccrosauu 0,4...0,6 M OT ocH
(hakemna pacmputa ocenaroT Karwmy auametpom 150...170 MM, a karuma nuametrpom 40...80-MKM CHOCSIT-
csl Ha paccTosiHUE 10 2,8 M.

st cHUKEHUsI BEJIMYMHBI CHOCA TP JICHTOYHOM BHECCHHMHU TepOMLIUAOB PAllMOHAIBHO HCIOIb30-
BaThb BETPO3AILUTHBIE YCTPOWCTBA, BHIIOJHEHHbBIE B BHJE Xalto3uiiHO# pemerku. Ee asponunamuue-
CKHUE TT0Ka3aTeNIN ONpeessatoTcs 0a30BbIMU yINIAMH ¥ U 3 U TEOMETPUYECKUMU IIapaMeTpaMu (IIMpUHA
(b,,) ¥ ANMHA) MIACTHUH, UX YHUCJIOM U LIIaATOM YCTAHOBKH (/,,,) O OCH pemeTku (puc. 5, b). DxcrepuMeH-
TaJbHBIMU MCCJICIOBAaHUSAMHU YCTAHOBIICHO, YTO JKaJIIO3MMHBIC PELIeTa CebCKOX03sHCTBEHHBIX MAIlIUH
¢ rycroroii pemwetku 6 = b, A, = 1,0...1,07 06nagatoT HAMITYYIIMMH a3POANHAMUYECKUMH CBOHCTBaMH [7].

[Ipu onpeneseHHOM COOTHOIIEHUH MEXIy YIJIaMH ¥ U [3 BHyTPH BETPO3ALIUTHON PELIETKH MOXKHO
CO3/aTh ONTHUMAJbHbIC YCIOBHUS JJISl PACTIBUIMBAHMS KHIKOCTH JIake TIPH OONBION CKOPOCTH BETpa Tie-
pen pemeTkoi. IIpu 3TOM crieayeT yuuThIBaTh, 4TO MPU YMEHBIIEHNHU. yIIIa YCTAHOBKU PELIETKH \ CHOC
KareJb U3 30Hbl 00pa0OTKH CHMKAETCS, @ TadapuThl BETPO3ALIUTHON PELIETKH BO3PACTAIOT. YMEHbILIE-
HHE yIiia [3 yCTaHOBKH IIACTUH NPHUBOAUT K PE3KOMY BO3PACTaHUIO BEPTUKAJIBHON COCTaBIISIOIIEH CKO-
POCTH BO3IYIIHOTO TOTOKA 3a MiacTuHaMu. Kpome Toro, BRIOpaHHBIE apaMeTphbl JOKHBI HCKITIOYaTh
OCaKICHHUE Kallesib padovero pacTBopa Ha 3JIEMEHTaX BETPO3aMMTHOro ycrpoicTsa. [Ipn pasmuyuHbIX
KOMOMHANMSAX YIJIOB BO3MOXKHBI CIIEIYIOLIHE CIIydyan paOOThI sKATIO3UIHON PEIIETKH:

v = 90° — Bo3/CiicTBHE BeTpa HA (haked pacmblia OTCYTCTBYET TOJIHKO TIPH ITOJHOM 3aKPBITHH TJIa-
ctuH (f = 0), 6onbIiIoe adPOAMHAMHYECKOE CONPOTHBIICHNE;

B = 90° — MHTEHCHBHOCTBH CHOCA Kamelb U3 30HBI-00PA0OTKH ONpeAEIIeTCs TOJIBKO YIJIOM HaKJIOHA
OCH PELIETKHU \;

v + B =90° — cHOC Kameb U3 30HB 00PabOTKU OTCYTCTBYET;

v+ > 90° — 3a muIaCTUHAMU BHYTPH BETPO3AILIUTHON PELISTKU KAILIH CHOCSATCS U3 30HBI 00pabOTKH
B HaIlPaBJICHUH JBWKEHHS BO3IYLTHOTO MOTOKA;

1y + B < 90°- cHOC Kamenb MPOUCXOAUT B CTOPOHY BETPO3ANTUTHON PEIICTKH.

Ilepenanpapiisist BO3AYIITHBIN MTOTOK BETPO3AIMUTHON pEIeTKON (pHC. 5, ¢), MOXKHO YMEHBITUTE I10-
TEpH M3-3a CHOCA Kareib BETPOM. TaK, MPH YCTAaHOBKE OCH PEIIETKH IMOJ YIJIoM 45° K TOPU30HTY U CKO-
POCTH BO3AYLIHOTO MOTOKA 4 M/C KOJIMYECTBO OCEBILICH KUIKOCTH HA LIEJIEBOM OOBEKTE MOBBIIIACTCS
1o 70,4 % (52,0 % 6e3 perierkn). [pn yBenudeHun CKOpOCTH BO3IYITHOTO TIOTOKA € 4 10 6 M/C, HEM3MEH-
HBIX TTapaMeTpax pacmbiia ¥ ycraHoBkH pemietkn KK nosermaercs ¢ 29,7 % (6e3 BeTpo3ammTHOTO
ycrpotictsa) 10 61,0 %. YBenudeHne yria HakJIoHa OCH pemeTku ¢ 45 1o 60° mpUBOIUT K HE3HAYUTENHFHO-
My ymenbireHnto KK nva 6,4 1 10,0 % cooTBETCTBEHHO NPH CKOPOCTH BO3AYIIHOTO MOTOKA 4 1 6 M/C.
Crnenyer Takke OTMETHUTB, YTO aCHMMETPHsI OTJIOKEHUS KUIKOCTH IO 00padaTeiBaeMOi OBEPXHOCTH,
XapakTepHasi IIPU pacIibplile XKHUIKOCTH 0e3 3aluThl (hakesia, 3aMETHO CHUKACTCSL.

3akiiouenue. B pesynsraTe npoBecHHOTO aHANM3a 000CHOBAaHBI HANPABJICHHS CHIDKCHUS TTIOTEPh
pabo4mx pacTBOPOB. IECTUILIUIOB ITPH NPOBEICHUH ONEPalUil XUMHYECKOH 3alIUThI TIOCEBOB CEILCKOXO-
3sICTBEHHBIX KyJAbTYP METOJOM ONPBICKUBAHUS B BETPeHYIO moroay. OmnperneneHsl yCIoBUs HCIOIb30-
BaHMs BETPO3AILUTHBIX YCTPOMCTB Pa3IMUYHBIX KOHCTPYKIHMH M OOOCHOBaHBI TPEOOBAHUS K MX KOH-
CTPYKILUSAM M TEXHOIOTUYECKUM TTapameTpam.

[IpoBeneHsi-J1abopaTopHble UCCIEAOBAHMS MPOLIECcCa CHOCA KUAKOCTU TPU MCIIOIb30BAHUH THPAB-
JMYECKUX PACTIBUTUTENICH LIEIEBOr0, BUXPEBOIO U IIEHTPOOEKHOT0. YCTAaHOBICHO, YTO (hakelsl paciblia
LEHTPOOEKHOTO paclblUIUTENsl 00jee YCTOMYMB K BO3IEHCTBUIO HANPaBICHHOIO BO3AYLIHOIO IOTOKA.
OTMeYeHO, 4TO IPU U3MEHEHHH CKOPOCTH BETpa OT 2 JI0 7 M/C MPOUCXOIUT PE3KOE YBEINYCHUE KOJIHUe-
CTBa CHECEHHOH KUAKOCTH. Pe3ynbraraMmu SKCIIepUMEHTANBHBIX UCCICOBAaHUN MOATBEPKIACHA dPPeK-
TUBHOCTb MCIIOJIB30BAaHMS BETPO3ALIUTHBIX YCTPOUCTB aKTUBHOTO M KOMOMHUPOBAHHOTO AeicTBus. [Ipu-
MEHEHHE KOMOMHUPOBAHHOIO BETPO3AIUTHOIO YCTPOMCTBA, BHIIOJIHEHHOTO B BU/IC JKAJIIO3UHHON peLieT-
KM, Ha arperare Jyis JICHTOYHOTO BHECCHHUS IepOMLIUA0B MTO3BOJIUT YBEJIUUUTh KOIPPULUECHT 1IE€JIEBOTO



330 Proceedings of the National Academy of Sciences of Belarus. Agrarian series, 2022, vol. 60, no. 3, pp. 320-331

WCTIONIh30BAHUS U PABHOMEPHOCTh PACIIPEACIICHHS KHUIKOCTH 110 00pabaThIBaeMOil MOBEPXHOCTH TIpH 00pa-
0O0TKax B BETPEHYIO TIOTOY.

[MomyueHHbBIE pe3yabTaThl MOTYT OBITH HCIIOJIB30BaHBI IIPU pa3pab0TKe BETPO3ANIUTHBIX YCTPOHCTB
(akena pacrbiiia U IPOCKTUPOBAHUHM KOHCTPYKIIUH TOJIEBBIX ONMPBICKUBATEIICH.
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