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Beeaenue. 3alyta pacTeHWUn B TEXHOMNOMMAX BO3MENbIBAHWA CE/bCKO-
XO035IMCTBEHHbIX Ky/IbTYP OCHOBbLIBAETCA Ha NPOMNAKTUYECKUX U UCTPEOU-
TeNbHbIX Mepax. [epBble HanpaBfeHbl Ha HefonylleHne WX NOsBEHUS,
BTOPble — HA YHUUTOXEHME Y)Ke NMOSIBUBLUNXCA BPeAUTeNeid, BO30yamTenei
60N1e3HEl 1 COPHOI PacTUTENIbHOCTU. TeXHOMI0rna BO3AeNbIBaHNE KY/bTYp
Mpu LUMPOKOPAAHOM MOCeBe NpeanonaraeT MexaypagHble 06paboTkm. Kak
npasuio, 3(EKTUBHOCTb MeXaHUYECKOl 60pbbbl C COPHAKaMU C MOMO-
Wb KyNbTBaTOPOB cocTaBnsieT 70-75 % [1], a B 3awWTHOI 30HE psafa
KyNbTYpbl COPHAKU MPOAO/MKAKOT PacTu M COCTaBNATb OCTPYI KOHKYPEH-
LMK KYNbTYPHbIM pacTeHusiM. C NOMOLLbIO NEHTOYHOIO BHECEHMS repbu-
LUMAOB MOXHO YHWUYTOXWUTb 3TV COPHSAKM U [0KasaTb 3((heKTUBHOCTb OT
coyeTaHus ABYX MEPONpUSTHIA.

OcHoBHast YacTh. [115 NEHTOUHOr0 BHECEHWS NECTULMA0B HYXXHO Crie-
UManbHoe 060pyJoBaHUe, KOTOPOE YCTaHaBNMBAKOT Ha cesnkun (puc. 1, a),
KynbTuBatopbl (puc. 1, 6), WK COOTBETCTBYHOLLAsA TeXHMKaA (puC. 1, 6), UTO
TpebyeT AOMONHUTENbHbIX KanuTanoB/IOXXeHWIA.

Puc. 1. ObopyfoBaHuWe 418 BHECEHWS paboumX pacTBOPOB IEHTOUHbLIM COCO6OM:
a — Ha CesNKe; 6 — Ha KyNbTWUBATOPE; 6 — OMPbICKMBATENb CO CMeLWanbHOl LUTaHrol
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M3 aHanm3a CoBpeMEHHbIX TEXHOOMMA yXo4a 3a NoCeBaMMu CEefbCKOXO-
3ANCTBEHHbIX Ky/MbTyp MNPW LUMPOKOPSAHOM MOCEBE MOXHO FOBOPUTH O
HEOBX0AMMOCTY MPOBEAEHMA TPEX-YETHIPEX MEXAYPAAHLIX 00paboTKax, B
3aBMCMMOCTY OT Mepuoga BereTauym, NOroAHbIX YCNOBWIA, HaMUNS COpHSI-
KOB. V1cnonb3oBaHe KOMBUHUPOBaHHbIX arperaToB, COBMELLIAIOLLIMX MEX Y-
pALHYI0 06paboTKy C NEHTOYHbIM BHECEHMEM paboumx pacTBOPOB, BEAET K
3HaUUTENIbHOMY MOBBILUEHWIO NMPOU3BOAUTENIBHOCTU, CHIDKEHUIO 3aTpaT Tpy-
[a, TONAMBO-CMAa304YHbIX MaTepUanoB U pPacTBOPOB Paboumx XXUAKOCTeR ne-
CTULMAO0B NO CPaBHEHWIO C OAHOOMNEPALIMOHHLIMM MalLHamMy [1].

OfHako, C yCTaHOBKOW Ha Ky/nbTUBATOP WK CessKY LOMOSHUTENIbHOIO
060pyLoBaHNsA 4N JIEHTOYHOrO BHECEHWS MECTULMAOB, MOSBMSAETCS BO3-
MOXXHasl nMpo6nema cHoca kanefib. CHOC NecTULMA0B ONpeaensieTcs Kak gu-
3MYecKoe MNepemMeLleHre Kanenb paboyero pacTsopa BO3AYXOM BO Bpems
OnpbICKMBaHWS OT 06beKTa 06paboTKM B CTOPOHY [2, 3]. Mpu paboTte o6opy-
[l0BaHVs AN IEHTOYHOrO BHECEHMA MECTULMA0B UMEETCS BOSMOXHOCTb pe-
rYIMPOBKY BbICOTbI YCTAHOBKM pacrblinTens Hag 0bpabaTbiBaeMoii Monocoi.
Kak npaswio, MakcuMasibHas BbicoTa He npesbiwaeT 50 cm. B hakene pac-
MbINIEHHOW XXWAKOCTU BCErga nNpucyTcTByrT oT 7,5 o 15,0 % kanenb ava-
MeTpom MeHee 80 MkM. Kannm JaHHOro Knacca fIerko CHOCATCS 3 30HbI 06-
paboTKK AaxKe MpW CKOPOCTU BeTpa MeHee 1 m/c [2-9].

B YO BI'CXA BbINOMHEHbI 1ab0paTOPHble OMbIThbl MO U3YYEHWUHD BAMUS-
HWS HanpaB/IEHHOrO BO3AYLUHOIO MOTOKA Ha pacnpegeneHue XUaKoct no
06pabaTbiBaeMOii 30He (415 IEHTOYHOro0 BHECEHUS NeCTULUMAOB MOMOCOM
20 M) 1 KOMMYECTBEHHOI OLEHKE CHOCA Karnesb 3a Mpefenbl 30Hbl 06pa-
60TKW. HanpaBneHHbI BO3LYLUHbLIA MOTOK CO34aBancs LEHTPOOEXHbIM
BEHTWUNATOPOM C MPWBOLOM OT 3/EKTPOABUraTeNs MOWHOCTbI0 1,5 KBT.
CKOpOCTb BO3AYLUHOIO MOTOKA PEerynMpoBaiach [APOCCeNbHbIM YCTPOIA-
CTBOM, COCTOSILLMM W3 3aC/IOHKN W PErynaTopa C pyYHbIM NpuBogoM. [daH-
HO€ YCTPOWCTBO MO3BOASET TOYHO M M/1aBHO PerynmpoBaTb CKOPOCTb BbIXO-
JAaulero BosgywHoro notoka ot 0,5 fo 10 m/c. CKopoCTb BO3ayXa M3meps-
nacb YaweyHoiM aHemomeTpom APW-49 TOCT 7193-54. [na kKonwye-
CTBEHHOI OLEHKW MapaMeTpoB CHOCA XXMAKOCTW fabopaTopHas yCTaHOBKa
o6opyaoBaHa AOMONHMTENLHON MPUEMHOI NOBEPXHOCTLIO, KOTOpas ycTa-
HOB/IEHa Ha OAHOM YPOBHE C MPWEMHOI MOBEPXHOCTbIO 06pabaTbiBaeMOii
nonocbl. [ONonHUTebHAs MpUeMHas MOBEPXHOCTb HabpaHa W3 >Keno6KoB
AnvHoi 1,2 M. >Kenobku B MOMEpeYyHOM CevyeHuM NpeacTaBnstoT cobol
PaBHOCTOPOHHWE TPEYrofIbHUKM CO CTOPOHON 50 MM, W3rOoTOB/IEHHbIE W3
OLMHKOBaHHOM cTann. LLMpuHY nNpuMeMHON MOBEPXHOCTU W3MEHANN [0
3,5 M nyTem yCTaHOBKM JOMO/HUTE/IbHBIX XXEN0OKOB.
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B onbiTax rpaHuubl ocefaHns Kanefb pasfMyHOro Knacca AWCMepcHO-
CTM ONpefensnnch C MOMOLLbH UHAMKATOPHbIX KapTodek thupmbl Novartis,
pasNoXeHHbIX BAOMb NOYBEHHOIO KaHana C MHTEPBa/IoOM B 1 M 1 Ha BbICTY-
nax MPWEMHOW MOBEPXHOCTW. Knacc AMCMepcHOCTW OMpefensfca cpaBHe-
HUEM CMief0B Kanesb Ha MHAMKATOPHbLIX KapToukax c wabnoHamu. O6bem
XXMAKOCTKM, obpa3oBaBLUeicA M3 Kanenb AaHHOro Knacca AWCMepcHOCTH,
onpeaensncsa Mo nokasaHusM MepHbIX LMANHAPOB, YCTAHOBEHHbLIX BAO/b
enobuatoli noBepxHOCTU. O6BLEM >KMAKOCTW, YHECEHHbIA BO3AYLUHbIM
MOTOKaM 3a 30HY KOHTPOJIS, OMNPEAensncs Kak pasHOCTb MeXay 06beMoM
XXMAKOCTW, MPOUTON Yepes pacnblfinTeslb U CyMMapHbIM 06beMOM, 3aperu-
CTPUPOBaHHbLIM B MEPHbIX UUANHAPaX 06pabaTbiBaemMoi Nonockl 1 Aonos-
HUTENbHOW NPUEMHOIT MOBEPXHOCTM.

OLueHKa BANAHMA HanpaBfeHHOro BO3AYLUHOro NOTOKa Ha pacnpegene-
HUWe XXMAKOCTU Mo 06pabaTbiBaeMOV NOBEPXHOCTH BbINOAHEHA MyTEM CpaBs-
HEHWSI MOKa3aHUA MepHbIX LUWAVMHAPOB B HEMOABVKHOM W MOABUXHON
OKpYXXatoLLeii cpege.

[JanbHOCTb CHOCa Karnenb 13 30Hbl 06paboTKM onpeaesneHa N3MepeHus-
MW PaccTOsIHMA OT LIEHTpa YCTaHOBKW pacnblnnTens A0 rpaHuL, ocefaHus
Karne/ib, pacCMaTpuBaeMoro Knacca AMCMNepcHOCTM.

OnbITbl NpoBefeHbl ¢ pacnbiimTensmn TP40015E «Teejet», 30HCX3
«Lurmark», Kak Hambosnee MOHO YAOB/ETBOPSAIOLLMMMN TPe6OBaHNAM NEH-
TOYHON 06paboTkn. MMPOLO/MKMUTENBHOCTL OMBLITOB ONpefensnack focTa-
TOYHOCTbH 06beMa XXMAKOCTH, COBPaHHOR B MepHble LMAMHAPLI C Uccne-
[yemMoii 30HbI MPUEMHOI MOBEPXHOCTMK.

KonnuecTeHHas OLieHKa pacnpeaenieHnst XXaKocTy 3a npegenamm 30-
Hbl 06paboTKM NpeAcTaBieHa Ha puc. 2.
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Puc. 2. CHOC XXn1AKOCTW BO34YLUHbIM NMOTOKOM:
a — pacnbinuTenb TP4005E «Teejet», BbicoTa ycTaHOBKU H=0,4 M; faBneHve P=0,3 Mna;
6 — pacnbinmtens 30HCX3 «Lurmark», BbicoTa ycTaHoBKv H=0,3 M; faBneHve P=0,3 Mna.
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AHanU3 JaHHbIX, MPEeACTaBNEHHbIX HAa PUC. 2, NOKa3bIBaeT, YTO Mpu
BO3AENCTBMM HampaB/feHHOro BO3AYLUHOrO MOTOKA MPOWMCXOAWT mepepac-
npefeneHve >XMAKOCTM No 06beKTy 06paboTKK. B oMbITax OTMEYeHO, UTO
Npy HOMUHANIbHBIX YCNOBUAX OMPbICKMBAHUA M CKOPOCTU Harpas/jieHHOro
BO34YLUHOrO noToka 2 m/c, cebiwe 10 % un 19 % >XMAKOCTW, pachblfeHHOM
COOTBeTCTBeHHO pacnblinTenamu TP4005E n 30HCX3, cHocAaTcA 13 30HbI
06paboTkm Ha paccTosHue 1o 0,5 m u okono 0,1 % — Ha paccTosiHVe 60/ee
1 M. Csbllle 5% >XUAKOCTW, MPOLLEALLE Yepe3 LeneBol pacnblinTenb
TP4005E, oceaaeT 3a npeaenaMm obpabaTbiBaéMOi MOAOCHI, T. €. B MEXAY-
paabsx. Okono 4 % pacnbleHHON >KUAKOCTU 0CeAaeT Ha pPaccTOSHMK
0,2...0,5 M 1 0K0s0 2 % pacnbINeHHO XMAKOCTN CHOCUTCS Ha PacCTosiHME
6onee 0,5 m.

[JanbHelilee yBenMyeHre CKOPOCTM BO3AYLLIHOTO MOTOKa MPUBOAUT K
pe3KoMy YBEIMYEHWIO 06bemMa XMAKOCTU, CHOCMMOW 3a npefenbl 30Hbl,
KOHTpoMpyemoii no obbemy. Hampumep, npy CKOPOCTM BO34YLIHOIO Mo-
Toka U = 7 m/c, U3 30HbI 06paboTKM CHOCUTCA A0 76 % Kanesb XWUAKOCTH,
reHepupyembix pacnoinutenem TP40015E. MMpyu 3TOM CHOC 3a Mpefesbl
KOHTPOIMPYeMOii 30HbI (fanblie 1 MeTpa 0T OCY pacrbiMTens) Bo3pacTaeT
€0,2% (npn U =2 m/c) po 13,1 % (npn U = 7 m/c).

O6beM >XMAKOCTKW, Mpolueawunin vyepes pacnbinntens 30HCX3 un cHe-
CeHHbI BO3AyLWHbIM noTokoM (U = 2 m/c) Ha pacctosiHne 0,1...0,2 u
0,2...0,5 M OT LEeHTpa YCTaHOBKYM pacrnblInTeNs, COOTBETCTBEHHO COCTaB/IA-
eT 5,45 % un 4,95 %. CHOC >XUAKOCTW Ha paccTosiHme 6onee 0,5 M, cocTas-
nset okono 0,1 %. C yBenuueHMem CKOPOCTW BO3LYLLHOrO MOTOKAa [0
2...6 m/c cHoC Kanenb »ugkoctn BospacTtaeT Ao 80...83 %. MNpu 3TOM OKO-
N0 18% >NAKOCTW CHOCUTCS Ha paccTosiHWe 6oniee 1 MeTpa. 3TO NPUMEPHO
B 2 pasa MeHblle 06bema XMAKOCTW, CHECEHHOrO BO3AYLUHbIM MOTOKaM C
aHafIorMyHbIMK NapameTpaMu, BO3AENCTBYIOWMM Ha (haken pacnblinTens
TP40015E.

[JaHHoe ABneHne 06bACHAETCS ABYMSA NPUUUHAMN:

— pas3nnyMeM BbICOTbI YCTAHOBKW pacrnblinTeneil Hag 06pabaTbiBaeMoii
MOBEPXHOCTbIO;

— pasnmumem B (hopMe (hakena pacnbina; MAOCKWIA (haken pacnblinTens
TP4005E meHee yCTONYMB K BO3LEMCTBMIO BO3AYLLIHOIO MOTOKA, YeM KOHY-
coo6pasHbIin thaken pacnbinntens 30HCX3.

OG6Lueli 3aKOHOMEPHOCTLIO CHOCA Kaneflb Harpas/feHHbIM BO3AYLUHbIM
MOTOKOM M3 30Hbl 06PabOTKM ABNSETCA HEMPepbIBHAA MOCNeL0BaTENbHOCTb
pacnpefeneHns cnefos Kanesb Ha MHAMKATOPHbIX KapToukax. [pu noboli
CKOPOCTV MOTOKA BO34yXa [asibLue CHOCATCA MefKue Kannu, 6namke K pac-
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MbIIUTENIO OCESAI0T KPYMHbIe Kanau. 3TO Nerko MOHATb U 06BACHUTS.
CHoc Kanefnb 13 dakena pacnblibl ABAseTcs QyHKLUWeld 6anaHca AByX BUAOB
3Hepruu. [epBblid, 3Heprus Kanau, NpeAcTaBnseT co60i Npom3BefeHue
AvameTpa Kanav 1 ckopocTu. Uem 60/bLLe 3HEPrumM B Kanisx, TeM TpyAHee
MX CMECTUTb, U UMEHHO MO3TOMY 60/1ee KPYMHbIE U TSHXKeNble Karam MeHb-
Le nofBepraroTca CHOCy M GbiCTpee ocedaloT Ha LeneBoM o6bekTe. BTo-
pas — 3Heprvs CMeLleHns, BO3HMKAeT M3-3a OTHOCUTENbHOMO ABWXEHMSA
BO3ayXa. bosblue CKOpoCcTb BeTpa 03HayaeT 60MbLUe MOLLHOCTY AAs CHOCa
Kanersb.

Mpn GOKOBOM BETpe CMeLLEHMe (hakena 3a npefenbl 06pabaTbiBaeMoit
MONOChl B MEXAYPSAAbe 0KasbiBaeT CYLLECTBEHHOE BAUAHWE Ha 3KeKTWB-
HOCTb MPOBOAUMBIX MEPOMPUSTUIA.

OfvH 13 nyTeli CHWXKatoLWWin cHoc Npu paboTe 060pyAOBaHMA ANA NEH-
TOYHOrO BHECEHMS MeCTUUMAOB — WCMOMb30BaHWE BETPO3AWUTHBLIX
YCTPOWACTB (puc. 3).

Puc. 3. YCTpoIiCTBa, CHIKAIOLLME CHOC PaBoumnxX PacTBOPOB
NPV OMPbICKMBAHWMW IEHTOYHBIM CMOCOBOM

3akirouenne. [lepeMeHHble, BAMAIOLWME HA CHOC pacrblieHuns, npea-
CTaBNAOT COO0I KOMOMHALMIO (haKTOPOB: NOrOAHbLIE YCNOBUS, (IU3NYECKME
CBOIiCTBA paboyero pacteopa, TUM pacnblIMTENsS WU ero paboyve napamet-
pbl. MpaKTUYeCKM BO BCEX CUTYyaLMsIX, CaMblil BaXKHbIA (DAKTOP, BANSIOLLWI
Ha CHOC — pasmep Kaniu. Menkue kKanau (<150 MKM), Kak npaeuo, obec-
neymBatoT 6osee paBHOMEPHOE MOKPbITUE, OAHAKO MEKOT TEHAEHLMIO CHO-
CUTLCH, NMOCKO/IbKY OHW MafaroT MeAeHHO, CMapAOTCA U YHOCATCS ferde
Jaxe npy cnabom BeTpe. MoaTomMy HeO6XOAMMO OrpaauTb (aken pacrbiia
OT NPAMOr0 BO3AENCTBKS BeTPa NPYMEHEHMEM BETPO3ALLMTHBIX YCTPOWCTB.
PaboTa BbIMO/HEHA B pamMmKax MexayHapoaHoro npoekta T24MH-005 npu
thnHaHcoBOI nofaepxxke bBenopycckoro pecny6smkaHCKOro goHga hyHaa-
MEHTa/TbHbIX UCCELOBaHWIA.
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Aunnomayusn: [BWXKeHWe Kanenb paboyero pactsopa necTUUMAOB MO
BO3AYXYy 3a Npefenbl 06padaTbiBaeMoii MoLaaM onpeaensieTcs Kak CHoc.
He3aBnCcKMMO OT NPYMEHSIEMbIX B MVPEe METOZO0B, CMOCO60B 1 arpoTexHoso-
rniA, NOTepyn NecTULMAOB U3-3a CHOCA BETPOM W CTEKAHMA WX Ha MoYBy B
peanbHOM  CeNbCKOXO3AWCTBEHHOM MNPOM3BOACTBE MOryT focTuratb 70—
90 %, a nueBble MPOAYKTbl M KOpMa COAep>aTb MUKPOOCTAaTKM A40B B
[lOCTaTOYHO OMAacHbIX KOHLEHTpauuax. CHOC HexenaTeneH rno 3KOHoOMUYe-
CKVM MpuYMHaM, 0XpaHbl OKpY>KatoLLein cpedbl 1 6e3onacHocTu. Mo aToit
npuynHe NPUMEHeHUe MEeCTUUMAOB AOMKHO MPOM3BOAUTLCA OYeHb OCTO-
POXHO, UCMOSb3YS COBPEMEHHbIE METO/AbI U TEXHNYECKME CPeacTBa.

Kniouesvie croea: pabounii pacTBop necTuumia, Kanau, BeTep, CHOC,
BETPO3aLLMTHOE YCTPOMCTBO.
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