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Annomayusn. Vzyuenuro nomepo paboyux pacmeopos necmuyudos uz-3a CHOCA 6empom u
000CHOBAHUIO HANPABLEHUN UX YMEHbUEeHUS 8 HACmosAwee 8pemsl yoensemcs 00abuioe GHUMAHUe.
Beoywumu  npeonpusmusamu-uzeomosumensimu  CeibCKOXO3AUCMBEHHLIX MUl OJisl  6HEeCEeHUs.
cpeocmes  3awumvl pacmenull pazpabomaHvl peKoMeHOayuu Hno UxX HAacmpolke u pabome 8
gempenylo no2ody. s wmaneo8ulx onpwickueamenel papadamuvléaromcs O0ONOJIHUMENbHOE
000py00BaHue U cucmembvl, NO36ONAIOUUE CHUZUMb B030eliCmaue 6empa HA gakesl pacnvlia uiu
obecneuums MpaHCNOPMUPOBKY Kaneib pabouux pacmeopos Nnecmuyudos K oopabamvléaemvim
nosepxnocmsam. anuvie pazpabomku, Hapsdy ¢ HECOMHEHHbIMU OOCMOUHCMBEAMU, UMEIOM U PO
HeOOCMAamKO08, CHUNCAIOUWUX KAYECBO NPOBOOUMBIX MEXHOJI0SUYECKUX ONnepayull U noSbIUAOWUX
UX IHEP2OeMKOCHb U ceOecmoumMocms.

B cmamve evinonnen ananuz 6empo3auumHsix yYCmpoucme, 000CHO8aHbl MPeOOBAHUsSL K UX
KOHCMPYKYUAM U OnpedesieHbl YCI08Us UCHOIb306AHUSL 8 NOJIe8bIX ONPbICKUGAMENX Npu
obpabomre 3epHo6bix Kyabmyp. IIpednodiceHbl KOHCMPYKYuu 6empo3aujumHblx YCmpoucms,
N03601AI0WUe  UCNONb306AMb  IHEPeUlo  eempa Ol  NOBbIUEHUS KA4eCmed  GblNOJIHAEMbIX
MEXHOI02UYECKUX Onepayull.

IIposedenvl  nabopamopuvie UCCIe008AHUL NO  UYYEHUIO BIUAHUSA  8eMPO3AUUMHBIX
YCmpoucme Ha U3MeHeHue KodP@uyueHma yeieeo2o UCHONb308AHUSL PAOOYell HCUOKOCMU U
danbHOCMuU CHOca ee Kaneiv. B pesynbmame ycmanoenieno, ymo naubonvulee 61usnue Ha 8eIULUHY
CHOCa Kaneib OKA3bl6AIOM OUCNEPCHOCMb pPACNbLIA, NAPAMEmpyvl YCMAHOBKU pachvliumenetl,
cKOpocmb U HanpaeieHue eempa. Mcnonvzosanue 6empo3AUWUMHBIX YCMPOUCME NO360J5em
yeenuuums Koagguyuenm yeneo2o UCnonb308anus icuokocmu Ha 18-39% npu uccrnedyemvix
ckopocmsx eempa om 1 0o 7 m/cex. Dmo nO3601UM NOBLICUMb KAYECMBO XUMUUECKOU 3aujumol
pacmeHuii U CHU3UMb NOMepU NPenapamos uz-3a CHoca npu 00PabomKax 6 6empeHyIo no2ooy.
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Abstract: Much attention is currently paid to the study of losses of pesticide working solutions
due to wind drift and substantiation of directions for their reduction. Leading manufacturers of
agricultural machinery for crop protection agent application have developed recommendations on
their adjustment and operation in windy weather. Additional equipment and systems are being
developed for boom sprayers to reduce the impact of wind on the spraying torch or to provide
transportation of drops of pesticide working solutions to the treated surfaces. These developments,
along with undoubted advantages, have a number of disadvantages that reduce the quality of
technological operations and increase their energy consumption and cost.

The article analyzes wind protection devices, substantiates the requirements to their designs
and determines the conditions of use in field sprayers for grain crops processing. Designs of wind
deflectors that allow to use wind energy to improve the quality of technological operations are
proposed.

The laboratory researches on studying the influence of wind protection devices on the change
of the coefficient of target utilization of working liquid and the range of its droplets drifting have
been carried out. As a result, it was found that the greatest influence on the value of droplet drift
has a dispersity of atomization, sprayer installation parameters, wind speed and direction. The use
of wind protection devices allows to increase the coefficient of target liquid utilization by 18-39 %
at the studied wind speeds from 1 to 7 m/s. This will improve the quality of chemical plant
protection and reduce losses of preparations due to drift during treatments in windy weather.

Keywords: spraying, drift, loss, drop, windbreaks, pesticides, rate.

Beegenne. Crpoc Ha NPOAYKIMIO PACTEHUEBOJICTBA U  OKHUJAHHME MAaKCHUMaJIbHOMN
YPOXKaltHOCTH NMPHUBOIAT K OoJiee MHTEHCUBHBIM METOJaM BEJIEHHs CEIbCKOIO X03sHCTBAa BO BCEM
mupe. HapamuBanue npou3BOACTBAa NPOAYKIMHU PACTEHHEBOJCTBA MpPH CHIXKEHHUH YAEIbHBIX
3aTpaT SBJSETCS Ba)KHBIM YCIOBHUEM TIOBBIIICHHS JIKOHOMUYECKOW 3()(EeKTUBHOCTH arpapHOi
otpacnu. [loxyyeHne cTaOUIbHO BBICOKUX YPOXKAEB CEIbCKOXO3UCTBEHHBIX KYJBTYp JOCTHTAETCs
COOJIFOJICHMEM  TEXHOJOTMUECKOW JTUCHMIUIMHBI TPH  BO3JENBIBAHUM  (CBOEBPEMEHHBIM U
KaueCTBEHHBIM IPOBEJCHUEM Ollepaluii, BHECEHUEM HEOOXOAMMBIX 103 YIOOpPEeHHH U CPEICTB
3alUThl PACTEHMIi), BHICEBOM KAaueCTBEHHBIX CeMsSH. Ha mpoTsHKeHHH BCEro mepuoaa pocTta
KyJbTYpPHBIE PAcCTEHMsI IOJABEpPraroTCs BO3JEHCTBUIO BpenuTened u Ooyie3HEH, moTepu Hu3-3a
KOTOPBIX COCTaBISIOT 0Koso 35% Ha mone u 14% npu xpaneHuu. 'eHeTHYecKH U OMOIOTHYECKH
COpHSIKM JIETKO aJalTHPYIOTCS K Pa3jIMYHBIM YCJIOBHSIM BO3JIENbIBAHUS, BTOPraloTCs B MOCEBBI U
KOHKYpPUPYIOT C HHMMH, OKa3blBas IpPU 3TOM €Ile M coJieiicTBUEe B OBICTPOM paclpoCTpaHECHUU
Oose3Hell U BpeauTered CenbCKOXO3AWCTBEHHBIX KyJbTyp. IlOTeHIManbHBIE MOTEPU YpoOXKas
Tosibko OT 40 Hanbosiee BPETOHOCHBIX COPHIKOB MOTYT cocTaBlisiTh 30% u 6onee [1, 2]. [ToaTomy B
COBPEMEHHBIX TEXHOJOTHUSX BO3/ENbIBAaHUS 0CO00€ BHUMAaHUE YAENSAETCS HHTErPUPOBAHHOMN
cHCTEeMe 3alllUThl MOCEBOB OT OoJie3Hel, BpenuTeneil U COpPHSAKOB, 3HAYMTEIBbHBIN MpoOrpecc B
060pb0Oe ¢ KOTOPHIMH ObUT JOCTUTHYT C MOSIBJICHUEM CHHTETHYECKHX MECTHIMI0B. JTO MPUBEIO K
3HAYUTEIIBHOMY YCOBEPIIEHCTBOBAHUIO CEJIBCKOXO3SAMCTBEHHBIX TEXHOJOIMM U IMOBBILEHUIO
s dexTuBHOCTH pacTeHHeBoACTBa. OHAKO HEpaAIMOHAIBPHOEC M HEOOOCHOBAHHOE HCIIOJIH30BAHHE
MIECTUIMIOB OKa3bIBAET CYIIECTBEHHOE OTPULIATENIBHOE BO3JEHCTBUE HA DKOJIOTHIO OKPYKAIOIIEH
cpelbl. JTO B MEPBYIO OUYEPEb XapaKTEPU3yeTCss KaYeCTBOM BBITIOJHEHUS ONEpalnii XMMHYECKOI
3alIUThl PACTCHUM, 03aMU M 00beMaMH BHECEHMs, a TAaKXKe MOTEPSIMHM BCIIEACTBUE BO3JEHCTBUS
(akTOpoB OKpyXaroliel cpelpl, Haubosjee 3HAUMMBIMM K3 KOTOPBIX SIBJISIOTCS TeMIlepaTypa,
CKOPOCTb UM HampasieHHe BeTpa. CyLIECTBEHHOE BIMSHUE HA MPOLIECC BHECEHUS CPEICTB 3aIlUThI
pacTeHMii OKa3bIBa€T BeTep, MNPUBOIAIMIMKA K CHOCY Kamenb paboyero pacTBopa BO BpeMs
OIIPBICKMBAHUS B CTOPOHY OT 00BEKTa 0OpabOTKH WJIM BBIHOCY 3a Ipelesibl 00padaTbIBaeMOro
yuactka. Ilpu »ToM HaHOcuTCs yepO OKpyKawllel cpene, MPOUCXOIUT YTHETEHHE APYTuX
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pacTeHMii Ha COCEeTHUX TMOJSAX, 3arpsi3HEHUE TPYHTOBBIX BOJ, THOENTh MYeN U APYTUX HACEKOMBIX-
ombutATene. CHOC Ha CETOHSIITHUN JICHb OCTAeTCS CIMHCTBEHHBIM, HAMOOJIEE OTPAHNMYHBAIOIIUM,
(akTopoMm 6€301acHOr0 MPUMEHEHHSI TECTUIUIOB.

Benuunaa moTeph M3-3a CHOCA XapaKTEPU3yeTCs SKOHOMHUYECKUMU U TEXHOJIOTUYCCKUMU
MOKa3aTeIsIMH, OIpeAensieMbIMU 3(P(PEKTUBHOCTHIO BBIMOJHEHUSI TEXHOJIOTMYECKHX OMEepalui,
HEO0OXOIUMOCTHIO IIOBTOPHOTO MX MPOBECHMS, KAYECTBOM U KOJIHYECTBOM IOJTYYCHHOTO YPOKasl.

B mporuecce uccnenoBaHuil OmpeneNsitoTcs MOTEHIMANbHBIE M a0COJIOTHBIE MOTEPH H3-3a
cHoca. K moTeHInanpHbIM OTEPSIM OTHOCHUTCS 9acTh KUAKOCTH, KOTOPAsi OCTACTCS BO B3BEIIICHHOM
COCTOSIHUM B BO3JyXE IIOCIE IMPOXO0Ja ONPHICKUBATENS] U MOXKET ObITh CHeceHa Ha OoJblue
paccTosiHus, K aOCOMIOTHBIM — YacTh KHUJIKOCTH, KOTOpasi BBIHOCHTCS W3 30HBI OOpPabOTKH IMOJ
JeCTBHEM BO3IYIIHBIX TTOTOKOB M OCaXKJAeTcsl BHE LeneBoro oobekra o0paboTku. [Ipu sTom kak
MOTCHIIMATbHBIC, TaK W aOCONIOTHBICE TMOTEPU TWPErmapaToB H3-3a CHOCA MOTYT HaHECTH
3HAYUTENIbHBII Bpela SKOJOTUU OKpyXkarouied cpeasl. B pesynpraTre MHOTMX HCCIEAOBaHUN
OTMEYEHO, 4yTO OKojJio 20% mnepBOHAUaIbHOIO KOJIMYECTBA CHOCA OCEJAeT Ha IOBEPXHOCTh B
untepBasie 100 M ot omnpeickuBaTensd. l[Ipu wu3yuyeHUM MyTe BO3MOKHOTO 3arpsi3HEHUs
MMOBEPXHOCTHBIX BOJ MPH OOPaOOTKE CEIbCKOXO3SIMCTBEHHBIX KYJIbTYP W BHHOTPATHUKOB B
[IBeiinapuu [3] ObLIO yCTaHOBJIEHO, YTO MPHU OMNPHICKUBAHWU BAXKHO COOJIOAATH CAHUTAPHO-
3alIUTHOIO 30HY HE TOJBKO MEXKIy oOpabaThiBacMbIMH OOBEKTAMH H BOJOEMaM, HO M MEXIY
o0OpabaTeiBaeMbIMU OOBEKTAMH U MPUMBIKAIOIIUMHI K HUM jgoporam (puc. 1). beuto ormeueHo, 4to
OOJIBIIMHCTBO JOPOT, MPHMBIKAOIMINX K CEIbCKOXO3SIMCTBEHHBIM YTOAbSIM W BHHOTPAIHHKAM
OCHAIIICHBl JINBHEBBIMU KaHaJaMH, COCIMHEHHBIMH C BojJoeMaMHu. B 3aBUCMMOCTH OT peruoHa
IIOMIA/Ib JAHHBIX JOPOT MPEBHINIACT TUIOMIAlh OTPBITHIX BOJOEMOB B 2,7-7 pa3. MccnenoBaHusMu
OTMEYEHO, YTO JaXXe MPU HAIUYUU 3AMIUTHBIX 30H 00BEM MECTUIUIOB, OCEBIINX HA JOpPOrax Mpu
MOCIIECAYIOMEM CMBIBE aTMOC(EepHBIMH  OCaJKaMH B JIMBHEBBIE KaHAIBl  IPEBBHIIIACT
HEMOCPEICTBEHHBIN CHOC B OTKPBIThIE BOJI0eMbI B 4,5-18 pa3 a1t maxoTHBIX 3eMelb U 35-140 pa3 —
1Sl BAHOTPAIHUKOB [3].

 Surface

Y waters
\
I'Iosepxu OCTHbIE

v

= BOAbI

Puc. 1. Ilymu 603mM024cH020 3a2pa3HeHUsI NOBEPXHOCMHBIX 600 NPU HECeHUU necmuyuoos [3]

AHanmM3 MHOTHX JINTEPATYPHBIX UCTOYHUKOB M MPOBEACHHBIC MCCIICIOBAHUS TTOITBEPKIAIOT
CEJIaHHbIE BBIBOJBI O HEBO3MOKHOCTH MOJIHOTO HCKIIOYEHHUS! MOTEepPh MECTUIUIOB BCIEJICTBHE
cHOca (BBIHOCA) Karellb pabodero pacTBopa MpH UCIOJIB30BAHUH MOJIEBBIX Ha3€MHBIX U HA/I3EMHBIX
OTIPBICKMBATENIC B TEXHOJOTHSIX BO3JIENBIBAHUS 3€PHOBBIX KyIbTyp. llpu 3TOM BO3MOXHO HX
CHWKEHHUE 70 MUHHUMYMa MPU COOJIFOICHUH OTPEACIICHHBIX TPeOOBAaHUM, a TAK)KE HUCIIOIh30BAHUN
Pa3IMYHBIX JOMOJHUTENBHBIX MPUCTIOCOOIECHUI U CUCTEM.

Ieas padoTrsl — 000CHOBATH BO3MOXXHOCTH HCIOJIB30BAaHUS PA3TUYHBIX BETPO3AIIUTHBIX
YCTPOMCTB (pakenoB paclbliia TPU ONPBICKUBAHUHM 3EPHOBBIX KYJIBTYp B BETPEHYIO IOTOIY
MTOJICBBIMH OTNTPBICKUBATEIISIMH.

MarepuaJbl 1 METOAbI HCCJIEI0OBAHUI

B 3aBucMMOCTH OT TIOCTaBJIICHHBIX MEJIEM MCCIENOBAaHUM HCIOJB3YIOTCS pPa3IUYHbIE
YCTaHOBKH TSI OTIPEJICNICHUsI CHOCA pab0YrX pacTBOPOB MECTUILIUIOB B JTa0OPATOPHBIX M MOJIEBBIX
ycnoBusix  [2,4,5]. Jns wusmMepeHuss aOCOJMIOTHOTO CHOCAa HCHOJB3YIOTCS  YCTPOMCTRA,
YCTAHOBJICHHBIE Ha MOBEPXHOCTU IMOJISI M YJIABJIMBAIOUIME KallUld TMECTHIIMJAOB B MOMEHT HX
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ocaxjeHus. Ilo o0beMy ocaxIeHHONW Ha UX MOBEPXHOCTH KMJKOCTH HJIM KOJIMYECTBY Karlejb
OIIPEJICIIEHHOTO AUaMeTpa AT KOJUYECTBEHHYIO OLIEHKY BEJTHUMHE a0COIIOTHBIX OTEPh PabOUYNX
pacTBOpOB HecTUUI0B. [Ipy onpenesieHn NOTEeHIMAIBHBIX OTEPh W3-32 CHOCA OLIEHKA JaeTcs 10
KalusiIM HEOOJIBIIOrO JMaMeTpa, KOTOpble BUTAIOT B BO3AyXE B TEUCHHE Ooyiee UIMTEIbHBIX
IIEPUOJIOB BPEMEHH, KOIJa OHU MOTYT IEPEHOCUTHCS BETPOM WM TEPMUYECKHMHU IMOTOKAMHU U
TypOYJIEHTHOCTBIO a TaKKe ucnapsAThes [6]. VIX BenUYnHY ONpeneNsioT ¢ MOMOIIbIO CIIeHUAIBHBIX,
YJIaBIMBAIOIIUX Apei(yrole Kali BepTUKAIbHBIX SKPAaHOB MJIM aHAIU3aTOPOB, ONPENENIAIONNX
M3MEHEHHE TapaMeTPOB BO3AyXa.

IIpu uccnenoBaHusax norepb paboOUUX PacTBOPOB M3-3a CHOCA B KA4eCTBE LiENeBOH QyHKIMM
MPUHUMAIOTCS TATBHOCTh OCAX/ICHUS Kalelb OT 00heKTa 00pabOTKHU WM CTETICHb UX CHOca (00beM
CHECEHHON WJIM OCeBLIEH Ha 11eJIeBOM 00bEeKTe 00pabOTKH JKUAKOCTH, 00BEM OCEBILIEH JKUAKOCTH
3a MpejesaMy 1eJIeBOro 00beKTa 00pabOTKM Ha pa3iIMyYHBIX PacCTOAHUNAX). CTENEeHb CHOCA MOXKET
XapakTepu3oBaTbcs — Kod(duuueHtoM  meneBoro  ucnosnb3oBaHus  kuakoct  (KIWIK),
OTIpeNleNIIEMbIM OTHOLICHHEM o0beMa (MacChl) J>KUAKOCTH, OCEBIIEH Ha 00pabaThiBaeMbIX
MIOBEPXHOCTAX, K 00beMy (Macce) KMIKOCTH, IpOLIeAIel yepe3 paclbUINTeNb 3a ONpeieIeHHbINH
MPOMEXYTOK BpeMEHH (ompenensercss B JOMSIX WIM MPOLEHTax). KCIEePHUMEHTAIbHBIC
HCCIIEIOBAHMsI 3a4acTyI0 MPOBOAATCSA B JJAOOPATOPHBIX YCIOBUSAX HAa YCTaHOBKAX OTKPHITOIO MU
3aKpBITOTO (adpoArHaMu4YecKas TpyOa) TuroB. OHH TO3BOJSIOT MOJEIUPOBATh MPOIECC CHOCA B
YCIOBUAX, MaKCUMaJIbHO HPUOJIMKEHHBIX K peaJbHbIM M, B OTJIMYME OT IOJIEBBIX, MO3BOJIIOT
UCKJIIOYUTh BIHMSHHUE CIyYalHBIX (DAaKTOpPOB W BEPOATHOCTh HENPEIHAMEPEHHOTO HM3MEHEHUS
[IapaMeTPOB PEryIUpPyEMbIX.

Jlnst uccnenoBaHuid M3MEHEHHs] 3aKOHOMEPHOCTEH NIBMKCHUS W BU3YaJIbHOTO HAOIIOICHUS
[IOTOKa BeTpa MpH HCHOJIb30BAHUU PA3JIMYHBIX BETPO3ALIUTHBIX YCTPOMCTB B J1a0OpaTOPHBIX
YCIIOBHSIX MCIIOJIB30BAJICS TEHEPATOP JIbIMA.

Pe3yabTaThl HCC/Ie10BaAHUIA

3aKOHOMEPHOCTH ABIIKEHHSI Karlesb B (hakelie pacibuia Onpeaessores pyHKuusamMu OanaHca
IBYX BUAOB 3Hepruu. [lepBblil (3HEprus KaruiM) ompejaessercs pasMepoM M KHHEMaTHYeCKHMMHU
napamMeTpamu JBIKEHHsSI KaIlUld, CBSI3aHHBIMH C COCTOSIHUEM OKpY’KaloIIel cpenbl (TeMreparypa u
BJIQKHOCTh), HAa4aJbHBIMH YCIOBUSIMH MX BbUIETa U3 comia pacnbuiurens. OOpa3oBbIBaIOIIMECS
MIPH pacrajie TUIEHKH pabodyero pacTBopa MECTUIUAOB Ooiee KPYITHBIC U TSHKENbIe KarlIin 00Ia1aloT
OOJIBLIIMM 3aIIaCOM PHEPIUH, MEHbIIIE MOJBEPraloTCsA CHOCY U OCAXKAAIOTCS Ha 1I€JI€BOM O0BEKTE 3a
MEHBIIMM HHTEepBan BpeMeHu. OjHaKo, KpymHble Karuid, Kak mnpaBuio Oosee 500 MkMm
CKaTBIBAIOTCSI ¢ 00pabaThlBaeMBbIX IOBEPXHOCTEH pAcTeHUH M OCaXKJAloTCs Ha IOYBe, HE
o0ecrnieurBasi OKHUJAEMOro pesyibTata oOpaOoTku. BTopoi (sHeprus cMmeuieHus) onpeaensercs
a’pOJMHAMUYECKUMHU TTapaMeTpaMy OTHOCHUTEJIBHOTO JBMKEHHUS OKPYXKaoLeH cpelsl (Bo3ayxa) U
CKOpOCTBIO JIBIKCHHS OIpbICKuBaTens. [Ipu Oombpmieil CKOpOCTH BeTpa W CKOPOCTH IBMIKEHUS
arperata, BBICOKOW CTeNEHH TYpOyJIEHTHOCTH OKpy’Karollas cpefa oOnagaer Oonbliei sHepruei
IUIsE CHOCa Kamelnb. MccinenoBaHusIMHU JIOKa3aHO, YTO B 3aBUCHMOCTH OT YCIIOBHH ONPBICKUBAHUS
CHOC TIpemapaTtoB MoxeT jgocturatb 90%, uYTO NPUBOAUT K YMEHBUIICHHIO 3((EeKTUBHOCTH
IPOBOIUMBIX MeponpusaTuit Ha 35-55% [1, 2, 7, 8, 9, 10].

[Ipu pabGote onpricKuBaTeNeil BEIMYMHA CHOCA ONPEENSeTCS HE TOJIBKO pa3MepoM Karlelb,
CKOPOCTBIO U HalpaBJIEHUEM BETPa, HO U MapaMeTpaMH YCTaHOBKH (BBICOTA U YTOJ) PACIIbUTUTEICH
Haja oOpabarbiBaeMbIM 00beKTOM. OHM ONpENEeNsIOT paccTosHue 10 00padaThIBaeMOro 00bBEKTa,
KOTOpPO€ HEOOXOAMMO TMPEOJOJIETh KaIljisiM JUIsl TIOJHOTO OCaXJeHUs Ha oOpadaThiBaeMoOi
noBepxHocTU. Yem Ooibllle JaHHOE paccTOsIHUE, TeM OOJbIINN MHTEpPBAJI BpEMEHHU Ha Kariu Oyaer
JeCTBOBATh BETEp M TEM Jdajbllle OHH OyayT CHOCHTHCA. [lodTOMy BaKHBIMH (aKTOpamu
CHIDKEHHMSI CHOCa B JaHHBIX YCIOBMSX SBJISIETCS NPUMEHEHHE WH)KEKTOPHBIX pacHbUIMTENEH,
TCHEPHUPYIONNX KaIuTi OOJBIINX Pa3MEpPOB, YMEHBIICHUE BBICOTHI YCTAHOBKU INTAHTH (€CIU 3TO
obecrieynBaeTcsl TEXHOJIOTHUYECKMMHU I1apaMeTpaMu paclbUIMTeNlel) U OrpaxjaeHue ¢HakenoB
pacribiia OT MPSIMOTO BO3/ICHCTBHSI BETPA.

OnHoit n3 Hambosiee OBICTPO Pa3BHBAIOIIUXCS HOBBIX CEIBCKOXO3SHCTBEHHBIX TEXHOJIOTMH
SBJISIIOTCSL JIPOHBI-ONPBICKUBATENHN, KOTOPbIE UMEIOT 00BbEM TEXHOJOTHuecKo emkoctu ao 40 i,
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YTO MO3BOJIAET 00paboTaTh OTHOCHUTENIBHO OOJBIIYIO IUIOHIAAb 3a OAMH MosieT. CTOPOHHUKH HMX
MCTOJIb30BAaHUS CCHUIAIOTCS HA BO3MOXKHOCTH 00padaThIBaTh Y4aCTKU MOJICH U 1eTble o (KpyThie
CKJIOHBI, 3a0O0JIOUEHHBIE YYAacTKH U [p.), HE JOCTyIHbIE [JIsl HCIOJIb30BAHUA HA3eMHBIX
onpeickuBateneid. Jlo 30% cenbckoxo3siicTBeHHBIX rmomaaei FOxuoli Kopen obOpabareiBaeTcs
Ipu TTOMoIIU JIpoHOB. [T0CKOIBKY MX MMOJIe3HAsl Harpy3Ka OTHOCUTENIBHO HeBelnKa (okojio 5—40 1 B
3aBUCHUMOCTH OT MOI[CJII/I), TO U HOPMbI BHCCCHUA paGOqu PAaCTBOPOB NECCTUIUAOB AOJIKHBI GBITB
or 18 mo 36 n/ra. Ilpu 3TOM pEeKOMEHIYETCS MPUMEHSATH JIOKAJbHOE ONPBICKMBAHUE PAaOOUYNMHU
pacTBOpaMu IMCCTULHUAOB TOJBKO YYAaCTKOB II0JId, HOPa’XCHHBIX 60JI€3H$IMI/I, BPCOAUTCIIEIMU U
copHsikaMu. J1Jig yBenM4YeHus: MPOU3BOUTEIILHOCTU IPOHOB OYJET TEHSHIIHS JIHU0O0 K YBETIMYCHHUIO
pabodyero oObema, nUOO CHUXKEHUIO HOPMBI. COOTBETCTBEHHO €IUHCTBEHHBIM CIIOCOOOM
oOecrnieueHus TpeOyeMoro KauecTBa BHECEHHUsI SBIIIETCS Melkoe pacnbuienue. [Ipu uccnenoBanum
CHOCa Kamenb pabodeil KXUAKOCTH TIPH MCIOJIb30BAHUM PACHBUIMTENCH, HCIONb3YEeMbIX B
CeJIbCKOXO3SMCTBEHHBIX apoHax [11], oTMeueHo, YTO THUIl pacTbUIMTENS OKa3bIBA€T CYIIECTBEHHOE
BJIMSTHHE HA KAQYECTBO BBIMIOJIHIEMOTO TEXHOJIOTHYECKOTO TpoIecca W MoTepu pabodero pacteopa
MECTHUIINIOB.

JUnisi CHUKEHUSI CTENICHH BO3JEHCTBHS Ha (hakesn pacmbuia BeTpa B KOHCTPYKIHUSX ITOJIEBBIX
OTIPBICKUBATENICH MPUMEHSIOTCS pa3IMUHbIe BETPO3ALIUTHBIE YCTPONUCTBA U MPUCTIOCOOIEHUS (pHC.
2) [1, 2, 9, 10]. Ux paboTa OCHOBaHa Ha HCIOJb30BAHHH BBICOKOCKOPOCTHOH CTPYH CXKATOTO
BO31yXa (pHcC. 2, a) WM AJIEKTPOCTATUYECKON 3apsaKu pacTBopa (puc. 2, 0) AJig TPaHCHOPTUPOBKH
FCHCPUPYCMBIX PACIBUIMTCIIAMUA KallCJIb K O6pa6aTI)IBaeMOﬁ IMOBCPXHOCTHU, @ TAKKEC NPUMCHCHHUU
Pa3IMYHBIX SKPAHOB IIUTKOB M KOKYXOB IS 3alUTHI (Dakena pacrblia OT BO3JIEHCTBUS BeTpa (pHC.
2,B,T)[9, 10].

8 2
Puc. 2. Cucmemsi, cnudcarowue cHoc pabouux pacmeopos npu onpulCKUBAHULL:
a — NPUHYOUmMenbHOe 8030VUIHOE OCANCOCHUE Kanelb, O — dINeKmpoCmamuyeckas 3apsaoka pabouezo
pacmeopa; 6, & — 8empo3aujumnbsle YCmpoucmed

HmeroTcsi J1Ba KOHCTPYKTHBHBIX HCIIOJIHEHHS OINPBICKMBATENICH C paclpeaesionuMu
YCTpOMCTBAMH BO3IYIIHOTO TIIOTOKA: MPH IEPBOM KalUldi pabdoOvero pacTBOpa BHOCSTCS B
HAMpaBJICHHYIO BO3AYIIHYIO CTPYIO (pHc. 3, a), MpU BTOPOM — BO3AYIIHBIE CTPYH HAXOISTCS
CHMMETPHUYHO OTHOCHTEIBHO (hakesa pacrblia U He BO3ACHCTBYIOT Ha Karumu (puc. 3, 0) [2, 9, 10].
BaxkubiM ycroBreM 3G GEKTHBHOTO HCIOIB30BAHHS CO3/aBAEMbBIX HANpPaBICHHBIX BO3IYNITHBIX
CTpy#l SBJISETCSA pAIMOHAIFHOE OTHOCHTENIFHOE pPACIONIOKEHHE BO3AYINIHOW W BO3IYIIHO-
KamneabHO# cTpyid. IX TEXHOIOrHYEeCKHE TapaMeTphl CYIIIECTBEHHBIM 00pa3oM OKa3bIBAIOT BIIHSHHE
HE TOJBKO HAa YyMEHBIICHHE BEJIMYHWHBI TOTEPh IPENapaTroB W3-3a CHOCA, HO W Ka4yeCTBO
pacrpesiesieHus] TECTUIMAOB MO0 00pabaThIBACMbIM TTOBEPXHOCTSM TIPH Pa3IUYHBIX CKOPOCTSX
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BeTpa. VX ucnonb3oBaHue nMo3BosgeT NPOBOJUTH 00paOOTKY pacTeHUH Jake MPU CKOPOCTSX BETPA,
NPEBBIIAIONIAX AarPOTEXHUYECKH JIOMYyCTUMble BenuduHbl [2, 12]. OpnHako, B pe3yJbTaTe
IIPOBE/IEHHBIX IOJEBBIX JKCIEPUMEHTOB OBLIO YCTAHOBJIEHO, YTO NPH HCIOJIB30BAaHUMU B CYXYIO
IIOrOJly OIPBICKMBATENEH ¢ CUCTEMOW NMPUHYAUTEIBLHOIO OCAKIACHUS Kalleldb BO3LYILIHOM CTpyeH,
HAIIPABJICHHBIM BO3YIIHBIM IIOTOK MOAXBATHIBAET C IOBEPXHOCTH ITOYBBI IIbLJIb, CO3/1aBasl IIBLIEBYIO
3aBecy, C KOTOpPOW CMeIIMBarOTCs Karm pabouero pacrBopa [10, 13]. B pesynbrare MbUIBIO
HOKpBIBAIOTCA  00pabaTbiBaeéMble IIOBEPXHOCTHM pAcT€HUH, 4YTO CHUXKaeT 3(P(HEKTUBHOCTH
MpenapaToB, a NPU CMEUIMBAHUU C HEW paboveil )KUIKOCTH 00pa3yroTcs KOMOYKH TPsi3U, KOTOPBIE
OCEJalT Ha pacTeHus WM No4yBy. OTpak€HHBIM OT INOBEPXHOCTH IO BO3LYIIHBIM ITIOTOK
BBIHOCHT BBEpX HE OCEBIIME Ha 00padaThIBaeMbIX IOBEPXHOCTSIX PACTEHUH MENKHe KarliH,
KOTOpbIE 3aT€M BUTAIOT B BO3AyXe M cHocATcs. [loaTtomy ocoOoe BHMMaHHME INpH pa3paboTke
OOBEMHBIX OIPBICKUBATENCH YAENsIeTCS HCCIEJOBAHUSAM MApaMETPOB M CIIOCOOOB B3aWMHOTO
PacIoJIOKEHUsI BO3AYXOPACIPEACIUTENBHON M KUAKOCTHOM CHCTEM, a TaKXKe YCJIOBUSAM HX
AKCILTyaTaluu.

[losTOMy Ba)XHBIM HaIpaBJICHHMEM B pEIIEHUH MpoOIeMbl CHOca pabodyux PpacTBOPOB
MECTUIMIOB SIBJSETCS pa3padOTKa TEXHUYECKUX CPEJCTB, CHIDKAIOIIMX WIM HCKIIOYAKOLINX
BO3/elicTBUE BeTpa Ha (paken pacnbiia. Vcnosib3oBaHue JONOJHUTEIbHBIX KOXKYXOB U IIUTKOB,
MOJTHOCTBIO 3alIMIIAOIUX (Daken pachbuia B TEXHOJIOTHSAX BO3JENBIBAHHUS 3€PHOBBIX KYIBTYP
BO3MOYKHO IpPU JOBCXOAOBBIX 00paboTkax. Ilpm mocineBcXOJOBBIX — BO3HUKAET BEPOSITHOCTH
MOBPEXKICHUSI pACTECHUI BCIIEACTBUE BXOXK/IEHUS JOTOJIHUTEIbHBIX YCTPONUCTB, PACIIOIOKEHHBIX Ha
LITAaHI'€ OINpPBICKUBATENs, B pacTUTENIbHbIE IIOKPOBBI Ipu ee KojeOaHusx. Kpome Toro,
pacIioyio’KeHHBIE C OJTHOM CTOPOHBI (pakesa paciblia TOBEPXHOCTH BETPO3ALUIUTHOTO YCTPOUCTBA HE
o0ecreynBaoT ero 3aluTy MpU HApaBIEHUU BETPa C APYTUX CTOPOH. Tarke MOXKET BOSHUKHYTb
BapHaHT, Korjga pabouasi >KUJIKOCTb CHOCHUTCS Ha IOBEPXHOCTb BETPO3AILUTHOIO YCTpOMCTBa U
3aTeM, CTeKas C HEro, OCEJacT Ha IIOUBY.

Puc. 3. Cnocobwi chudscenuss cHoca kaneib HCUOKOCMU NPU UCNONb30BAHUU B030VULHBIX cmpYl [2,
10]: a — cxema ocaxcoenus kaneiv 8030yuHOU cmpyetl, 6 — cxema npuUMeHeHUst 6030YXOCMPYUHbIX
3AUUMHBIX IKPAHOB

[ToaTomy mpu pa3pabOTKe BETPO3AIUTHBIX YCTPOWCTB CIEAYET YYHUTHIBATH CIEIYIOIINE
YCIIOBUSL:

— YCTaHOBKA JOMOJHUTEIHHOTO 000PYIOBAaHUS HA HECYIIYI0 KOHCTPYKITUIO IITAHT MPUBOJAUT
K YBCIIMUCHUIO UX MACCHI, BO3paCTaHUIO MHCPUHUOHHBIX CUJI, YTO B KOHCUHOM HUTOI'C ITPUBCICT K €€
KoJe0aHUsIM B BEPTUKAIHHOW TIOCKOCTH M BEPOSITHOCTH MOBPEKIACHHS PACTEHUI MPU BXOXKIEHUU
3JIEMEHTOB BETPO3AIINTHBIX YCTPOMCTB B PACTUTENIbHBIE TOKPOBBI;

— paboure MOBEPXHOCTH BETPO3AIIUTHBIX YCTPOUCTB BOCIPHUHUMAIOT BETPOBYIO HATPY3KY U
YBEITUYUBAIOT adPOJIMHAMHYECKOE COMPOTHUBIICHHE, YTO MOXET TNPHUBECTH K BO3HHUKHOBEHUIO
KojeOaHWi IITaHTM B TOPU3OHTAIBHOW IIJIOCKOCTH, HUMEIOMIMX OONBIIYID AaMIUIUTYAy |
KPUTUYECKYIO YacTOTY;

— YBEJIMYEHHE MAacCChl HECYIEeW KOHCTPYKLMH IITAHTHU ONPBICKUBATENS MOXET IOBJIEYb 3a
co00l KOPPEKTUPOBKY CUCTEM €€ CTAaOUITU3aINK U TallleHUsT KOJIeOaHMil;

— TapaMeTpbl YCTAHOBKHM BETPO3AIIUTHBIX YCTPOWMCTB JOJKHBI TOJHOCTBIO HUCKIIOUUTH
BEPOATHOCTh OCAXJEHHUS Kareidb padoyux pacTBOPOB MECTULUIOB Ha HX IOBEPXHOCTSIX IJIf
nNpeaoTBPAIICHHUA 3arpsA3HCHUS TOUYB BCIICACTBUC UX CTCKAHUSA UJIM CMbIBAHUA
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— HE [OIyCKAaeTCs OCaXJCHUE Karelb pabdo4YMx pacTBOPOB MECTHIUIOB Ha pabodme
MOBEPXHOCTH BETPO3AIIUTHBIX YCTPOWCTB AJISi MPEAOTBPAIICHUS CTEKaHHWS WX HA MOYBY B BHJIE
Kareyb OOJIBIINX Pa3MepOB, JIN0O CTPYEK;

— YCTaHOBKAa BETPO3AUIMTHBIX YCTPOHCTB Ha JPOHAX NPUBOAUT K H3MEHEHHIO
A3POJIMHAMUYCCKUX XapaKTEPUCTUK TOCICIHUX U MOYKET U3MEHUTh 3aKOHOMEPHOCTH UX TOJIETA.

YuuteiBas JgaHHbIE TpeOoBaHUs, ObUIM pa3padOTaHbl BETPO3AIIUTHBIC YCTPOWCTBA (DaKeIOB
pacmbuia (puc. 4-7) [1, 2, 14-18]. OHM NO3BOJSIOT HCIOJB30BAaTh JHEPrUI0 BETpa IS
TPAHCHOPTHPOBKH Karesb pabouero pactBopa K oOpadaThiBaeMbIM MOBEPXHOCTSM, OOecreunBas
IpU ITOM HEOOXOJMMBIA TEXHOJIOTHYECKUN 3a30p MEXAYy HIDKHHUMHA CTOPOHAMH pPabO4YMX

MOBEPXHOCTEH M 00pabaThIBAEMBIMH PACTCHUSIMH.
1 2345 606 / 2 3 6
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Puc. 4. Bemposzawumnoe ycmpoiicmeo kombounuposannozo oeticmsus [2, 14]: a — cxema,
0 — pabouuii npoyecc; 1 — Hecywas KOHCMPYKYus, 2 — pacnpeoerumenbHas Wwmaned,
3 — pacnviiumens; 4, 5, 9, 10 — kponwmetinvl, 6 — KO3bIpbKU,; 7 — 6HYMPEHHUE WUMKU,
8 — napyocuvie wumku, 11 — paxen pacnuvina; 12 — nocesvi cenbCKoOX038UCMBEHHOU KYIbMYPbl
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Puc. 5. Bemposawumnoe ycmpoticmeo kombunuposanno2o oeticmesus [2, 15]: a — cxema;

6 — pabouuii npoyecc; 1 — Hecywas KOHCMPYKYyus, 2 — pacnpeoeiumenbHas wmanea,
3 — pacnviiumens, 4 — KpOHWMENH, 5 — NPAMOY20JIbHblE NAACMUHDBL (dHcanto3u), 6 — pamka
I & & 35 I 345

: ““‘T‘ " |
a o
Puc. 6. Bemposawumnoe ycmpoticmeo komounuposannozo oeiicmsus [2, 16]: a — cxema (6uo
cnepeou), 6 — pabouutl npoyecc, 1 — Hecywas KoHcmpyKyus, 2 — pacnpeoeiumenbHas WmaHnea,

3 — pacneiiumens, 4 — 6okosas pamxa, 5 — uz0eHymas NAACMUHA (Yacmo YUIUHOpUYeckol mpyoovt)
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Puc. 7. Bemposawumnoe ycmpoticmeo komounuposannozo oevicmsus [2, 17]: a, 6 — cxemwl;
8 — pabouuil npoyecc, 1 — necywas Koncmpykyus, 2 — pacnpeoeiumenvHas Wmaned,
3 — eeHmunaAmopwl, 4 — Kozvipek, 5, 7 — KpoHuimeunvl; 6 — pacnviiumens, 8§ — 8empo3auwjummubie
ycmpoticmea (Wumxu)

a

Co3naBaeMblii BETPOM BO3AYIIHBIM IMOTOK, B3aMMOJEHCTBYS C IOBEPXHOCTSMHU UIMTKOB
BETPO3ALUTHBIX YCTPOICTB, CKOJIB3UT [0 HUM BHHU3 U, CXOJi C UX HUIKHETO Kpasi, BO3JIEUCTBYET C
JOBMOKYLIMMCSL BHHU3Y MPSMBIM BO3AYIIHBIM IIOTOKOM BETpa, CHI)KAET €ro CKOpPOCTb U
IepeHanpaBisieT B CTOPOHY 00pabaTeiBaeMbIX noBepxHocTeil. [Ipu 3TOM nepeHanpaBieHHbIH TOTOK
BETpa JOCTABIIIET Karumm pabouero pacTBopa MECTUIHIOB K 00pabaThIBaeMBIM MOBEPXHOCTSIM
pacTeHuil, YTO CHWXKAET MOTEPH MECTUIMJIOB M3-32 CHOCA, YBEIMYMBACT PABHOMEPHOCTH
pacripeniesnieHust ero mno oOpadaThIBaeMO MOBEPXHOCTH, CJIEIOBATEIHHO, MOBBIMIACTCS KAa4eCTBO
BHECEHHUs NecTuLuAoB. [lepeHanpapieHHbIN OTOK BETpa, BXOJS MO YIJIOM B PACTUTEIbHBIN CIIOM,
obecrieynBaeT MPOHUKHOBEHUE Kallellb BHYTPb PAacCTUTEIBHOTO CIIOS M 00pabOTKy HIDKHEH YacTH
JMCTBEB PACTEHUI, UYTO CIIOCOOCTBYET MOBBILIEHUIO PAaBHOMEPHOCTH paclpe/ieeHusl MeCTULNIOB
110 00bEMY PacTEHUs, CIEJ0BATEIbHO, TOBBIILIAETCS HE TOJIBKO KaU€CTBO BHECEHUS IIECTULIU/IOB, HO
U 3(p(PEeKTUBHOCTh XMMHUYECKOM 3alIUThl pacTeHMH. 3ammra Qakena pachbplia OpU TOMOIIU
MIEpPEHAIIPABICHHbIX CTPYH BO3AYIIHOIO MOTOKAa II03BOJISIET YBEIMYHUTH BBICOTY YCTAHOBKHU
BETPO3AIIUTHBIX YCTPOMCTB HaJ 00pabaThiBaeMbIM OOBEKTOM U H30€KaThb UX B3aUMOJCHCTBHUS C
PacTeHUSIMH MIPH KOJICOAHUSIX IITAHTH.

B pesynbrare NmpoBeAEHHBIX HCCIENIOBaHUN B JIAOOPATOPHBIX YCIOBHIX 3aKOHOMEPHOCTEH
pacnpesiesieHuss NEeCTULMJIOB OTMEYEHO, 4YTO (hakTopamu, BIUSIOUIMMH Ha BEJIMYMHY CHOCA,
ABJISIOTCS:  JIUCIIEPCHOCTh  (pakesna pacnbula (JUaMeTp Kamenb), IapamMeTpbl YCTaHOBKHU
pacnpuinTenel  (BbICOTa W YroJl), CKOPOCTh U HampaBlieHHe BeTpa. belmm 000CHOBaHBI
TE€XHOJIOTUYECKHE WM KOHCTPYKTHBHBIE MAapaMETPbl BETPO3ALIUTHBIX YCTPOMCTB, MO3BOJISIOIINX
YMEHBIINTH BEIMYMHY CHOCA Kareab pabouero pacTBopa NeCTULUI0B Ipu 00paboTKax B BETPEHYIO
noroy. B 3aBHCHMMOCTH OT KOHCTPYKIMHM BETPO3AIUTHOIO YCTpOHcTBa KOA((UIMEHT LEIEBOr0
WCIIOJIB30BaHUS KUJIKOCTU yBennuuBayics Ha 18-39% npu uccieayeMbIx CKOpOCTAxX BeTpa oT 1 10 6
M/CeK. YCTaHOBJEHO, YTO MCIIOJIb30BAaHME JAHHBIX BETPO3ALIUTHBIX YCTPOMCTB oOecreyrBaeT
MIPOHUKHOBEHHUE KalleJb BHYTPb PACTUTEIBHOTO CJIOSI, UTO MOBBIMIAET 3 (HEKTUBHOCTH XUMHUYECKON
3alIUTHI BCIEICTBUE YIIyUIEeHUs] 00beMHONU 00pabOTKU pacTeHUH.

3akiroueHue

B pe3synbpTaTe IpOBEAEHHOIO aHAIN3a PE3yIbTATOB UCCIEN0BAHUN U SKCIUTyaTallUH TOJEBBIX
oTpbICKMBaTeNlell 000CHOBaHbI TPeOOBAaHUSA K KOHCTPYKIUSAM BETPO3AIIUTHBIX YCTPOUCTB (paKeioB
pacrbia 1 0O0CHOBaHBI BapUAHThI UX HCIIOJIB30BaHMS B IOJIEBBIX IITAHTOBBIX ONPBICKUBATEIISX.
PesynpTaramu nabopaTOpHBIX HCCIEAOBaHUN MOATBEpKJIeHA A(P(EKTUBHOCTh HUCIOIB30BAaHUS
BETPO3AIIUTHBIX YCTPOMCTB, 00OCHOBaHbI MX KOHCTPYKTHUBHBIE M TEXHOJOTHYECKHE MapaMeTphl.
VY cTaHOBNIEHO, YTO MPUMEHEHHE BETPO3AIIUTHBIX YCTPOICTB MO3BOJSET YBEIUYUTh KOIPPHUIHEHT
IIEJIEBOTO MCHOJIb30BaHUA KUAKOCTH Ha 18-39% npu mccaenyeMblx cKOpocTsx Betpa oT 1 jo 7
M/CeK.
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