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TEXHUYECKUE PEHIEHUA TPOBJEM KAIIEJBHOI'O
OPOLIEHUA U TEHAEHIIUU UX PABBUTUA

B cratne PACCMOTPEHBI CYIICCTBYIOMIUEC KOHCTPYKIMU Y3JIOB M 3JICMCHTOB KallCJIb-
HHUI, BBIABJICHBI TCHACHIMWHN HUX Pa3BUTHUA U OIPCACICH KPYyr HpO6J'ICM, BO3HHUKAIONIUX IIpU
9KCIUTyaTallUl CUCTEM KalleJIbHOTO OPOILIEHUS.
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TECHNICAL DECISIONS OF THE PROBLEMS OF DRIP
IRRIGATION AND THE TRENDS OF THEIR ELABORATION

The paper deals with different constructions of the units of drip irrigation systems,
trends of their elaboration and the problems during maintenance as well.
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KanensHoe opomenune Bo3HukiIO B ['epmanum, rae B 1860 roxy Owuin
MIPOBEJICHBI MEPBBIC OMBITHI C MCIOJIB30BAHUEM KEPAMHUECKUX TPYO IJII KOM-
OMHUPOBAHUS OPOCUTEIBHON U JpeHaxHOU cucTeM. Hauano nepuoja Hanbomnee
MHTEHCHBHBIX Pa3pabOTOK CHUCTEM KalleJbHOT'O OpOIIEHUS] B HaIllel CcTpaHe
MOXHO oTHecTH K 60-70 rogam XX Beka. A Tak KaK OCHOBHBIMH YacCTSIMH CHC-
TEM KaleJIbHOTO OpPOIICHUS, HApAAY C MCTOYHUKAMHU OpPOUICHHS, HACOCHBIMHU
CTaHIUAMU, QUIbTpaMH, TPYOOIIPOBOIAMHU, SBIISIOTCS U KaleIbHUIIBI — YCTPOM-
CTBa, 00eCIeunBaloe MEIJICHHYIO TT0Aaqy BOJbI Yepe3 MUHUATIOPHBIE OTBEP-
CTHUSI K TIOBEPXHOCTHU TOYBBI B (hOpME OTACIBHBIX Karelb, TO U MOJEpPHU3AIUS
ATOTO Crocoba TMOoJIMBa OCYIIECTBISUIACh B OCHOBHOM B BHJE HHXEHEPHO-
TEXHUYECKUX MEPOIMPUSITUN MO COBEPLUICHCTBOBAHUIO OTJECIbHBIX Y3J10B U JJi€-
MEHTOB MOCJIEeIHUX. MEHss TEXHUYECKOE BBIMOJHEHUE Y3JI0B U JJIEMEHTOB Ka-
MeJLHULL, UM TPUJIAI0T TpeOyeMble CBOMCTBRA.

Tak, mepBbie pa3pabOTKH MO COBEPIICHCTBOBAHUIO PabOTHI KaleIbHUIIBI
OBLTM HaMpaBJICHBI HA 0OECIIEYeHNE PEryIMPOBAHUS PACX0/1a BOABI B 3aBUCHMO-

CTH OT Pa3IMYHBIX YCIOBUU OKPYKAIOUIEH CpElbl U YBEINYEHUE THANA30HA €TO
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PEryJIUpPOBAaHUSI U UMEIU B OCHOBE CBOETO KOHCTPYKTHBHOT'O BBHITIOJTHEHHUS HC-
MOJIb30BaHUE PA3TUYHBIX MEXaHUYECKUX MPUCTIOCOOTICHUMN, TaKUX Kak: Oume-
TaJUTMYECKUE TUTACTUHHI [ 1]; HAKUHBIE TAaWKU ¢ KOHUYECKUM KaHaJIOM JIJIsl TPo-
X0/J1a JKMJIKOCTH; KJIalaHbl, MPECTaBISIIONINEe COO0N pa3pe3aHHbIe IO OCSIM yce-
YeHHbIE KOHYCHI [2]; pe3epByaphl, YCTAHOBJICHHbIC B HAIIPABISIONIUX, U CHAO-
KEHHBIE YCTPOUCTBOM JIJIA MX MOAbEMA U onycKanus [3].

Pacnpoctpanenne croco0a KareiabHOT'O OPOIICHUS B PA3IUYHBIX IMPH-
POJTHO-KIIMMATHYECKUX YCJIOBHUAX BBISBUJIO HEOOXOIUMOCThH Pa3pabOTKU YCT-
POMCTB IJIsi MPEIOTBPAILCHHS 3aCOPCHUSI BHYTPECHHUX W HAPYXKHBIX Kamep Ka-
MIEJILHULL, B CBSI3U C YeM OBbUIM MPEIJIOKEHBI CICAYIONIUE MEPONPHUATUS: HAKO-
MATENIbHBIC PE3epBYaphl PA3JEIUIMCh HA U30JUPOBAHHBIE CEKIUU, B MEPEropo/I-
KaX KOTOPBhIX MOHTUPOBAJIUCH MEPENyCKHbIC MaTpyoku ¢ GuibTpamu [3]; B Ha-
PYKHBIX KaMepax pa3MeIlaCh KOJIbIIEBbIE TUadparMbl C PacroyiOKEHHBIMU
M0 UX MEPUMETPY KEJTO0OKaMHU ¢ OTBEPCTUSIMH B JIHE, MIPU 3TOM auadparmMbl BbI-
MOJTHSUTUCh Ch€MHBIMU M pa3MeNajuch Mo Pa3IMUHbBIMUA yTIaMH IPYT K APYTY
[4]. B ciiyyae HE0OXOIUMOCTH TMOBBIIICHUS HAJEKHOCTH CAMOOYUCTKU U 00ec-
MEYEHHUS CaMOPETYJIMPOBAHUS PACX0/ia KaleJIbHUIIBI PYU U3MEHECHUU JaBJICHUS
MUATAIONICH )KUAKOCTH B MIMPOKOM JIHAMa30He, BO BXOJAHOM OTBEPCTHHU Kaleib-
HUIIBI pa3MeIaloT KJlalaH, CBSI3aHHBIM ¢ MEMOpPAaHOM MOCPEACTBOM ABYX phIva-
TOB, JUJIMHA KaXJIOTO0 W3 KOTOPBIX MPEBBINIACT PAIUyC IMOJOCTH KaIleIbHHIIBI
B MECTE MX YCTAaHOBKH M KOTOPBIC IMIAPHUPHO COCIUHEHBI MEXKYy COOOH B IICH-
TpaJbHON YacTH MEMOpPaHbI C BO3MOXXHOCTBIO MIOBOPOTA B BEPTUKAJIBHOM ILJIOC-
KOCTH, KPOME TOT0, BBIXOJI KaleJIbHUIIbI CHA0XKEH BUXPEBBIM CTPYHHBIM 3Jie-
MEHTOM [5].

TpeGoBaHue MOBBINIEHUS YPOXKAWUHOCTU CEIBXO3KYILTYp Ha OCHOBE IIH-
POKOTO TPUMEHEHHSI MUHEPATbHBIX YIOOPEHUM U APYTUX XUMUUYECKUX CPEJICTB
BBI3BAJI0O HEOOXOJIUMOCTh Pa3paOOTKH YCTPOMCTB, MOBBIMIAIOIINX pPaBHOMEP-
HOCTh pacrpe/iesieHUs OJUBHOW BOBI M yA0OpeHui [6], T/1e BOAOBBINYCKU BbI-

IMOJHCHBI B BUAC INIACTUH M3 THIPOCKOIMNYCCKOTO MAaTCpuajid, IMOKPBIThIX CBCP-
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Xy U ¢ OOKOB FHAPOU3OJISAIUEN, U UMEIOLIUX BHYTPU KaMepy, COOOIIAIONLYOCS
C MUTAIOMIMM TPpYOOonpoBoaoM. Takke BO3ZMOXKHO Pa3AeNUTh TPYOOIPOBOJ Me-
1y BOJIOBBIITYCKHBIMU OTBEPCTUSMM Ha CEKIMM KiamaHaMH, BBIMOJTHEHHBIMU
B BUJIE DJIACTUYHON HE3aMKHYTOH Y/UIMHEHHOM 00OJIOUKH C MPOPE3bI0 B TOPIIE,
a CpPEJHIOI YacTh PACIOJIOKUTh MPOTUB BOJOBBIMTYCKHBIX OTBEPCTUH C BO3-
MO>KHOCTBIO B3aUMOJIEUCTBUS C HUMH, TIPU 3TOM KaXK/1asi CEKLUS COEIUHSIETCS
C THEBMOTHUJIPOAKKYMYIIATOpOM [7]. JloOUTbCS MOBBIIEHUS KadecTBa IOJMBA
MyTEM PETyJIUPOBAHUS pacxoja C yYETOM TeMIEepaTypbl BO31yXa MOXKHO, €CIH
BBITIOJIHUTH KOPIYC B (pOopMe KOHYyCa, IIPU 3TOM BXOJHOE OTBEPCTHUE HEOOXOIM-
MO pacCIOJIOXKHUTh CO CTOPOHBI MajoOro OCHOBaHHUS KOHyca, a MeMOpaHy —
CO CTOPOHBI OOJBIIEr0 OCHOBaHUS, U CHAOJUThH KamelbHUILY TEPMOYYBCTBH-
TEJIbHBIM 3JIEMEHTOM, PACIOJIOKUB €r0 B KOPITyCe BO B3aUMOJIEUCTBUH C MEM-
OpaHOH, a BBIXOJHBIE OTBEPCTUS Pa3MECTUTh B BEpXHEW OOKOBOW YacTH KOpIY-
ca C BO3MOKHOCTBIO UX NEPEKPBITHA [8].

Kak u3BecTHO, BaXKHEHIINM HKOJIOTMYECKUM MOKA3aTEIeM MOJIMBHON TeX-
HUKH SIBJISIETCS. MUHUMM3AIUSl TAKUX HETATUBHBIX (PAKTOPOB, KaK IMPOIECCHI
APO3UH U CIAUTU3ALUUU MOYBBI. JIJIs JOCTUKEHUS 3TOTO MPUMEHSIOTCS YCTPOHCT-
Ba, oOecneuMBarolye IoAadyy BOJbI B TOYBY PAaCCPEIOTOYEHHBIM MOTOKOM,
JUISL 4UeTOo TPyOUaThl DJIEMEHT C BOJOBBIIYCKHBIM OTBEPCTHEM MEPEKPHIBAIOT
MOJIBMXKHOU My(TOH, COCTOSLIEH U3 IBYX YacTel, 0JJHa U3 KOTOPBIX BHIMIOJIHEHA
13 nopuctoro Marepuana [9]. Takxe UCTONB3YIOTCA B 3TUX LIEJISIX U YCTPOUCT-
Ba, YBEJIMYMBAIOUIUE adPALMIO YBIAKHIEMOUN 30HbI MOYBBI IPU OJHOBPEMEHHOM
KOHTpOJIE 3a mojlayeit Bojbl. [[1s pemieHus 3Toro Bompoca Ha BXOJI€ B KaXK[Iblil
UHBEKTOP MOXET ObITh YCTAHOBIIEHO THJIPABIUYECKOE COMPOTHUBICHHE, a IO
HUM, B CTEHKE UHBEKTOPA, BHITIOJHEHO OTBEPCTHE, MPU 3TOM KaKJbIi HHBEKTOP
CHA0XXEH TUAPO3aTBOPOM, PACIOJIOKEHHBIM HIXKE OTBEPCTHS, UTO CIIOCOOCTBY-
€T CTadWIM3ali U PEryJIMPOBAHUIO PAcX0/a BO3/1yXa, MOJaBaeMOro B IMOYBY.

KpOMC TOTr0, UHBCKTOPLI IMOAKIKOYCHBI K YBJIIAKHUTCIEIM 4YCPC3 TPY6IIaTBIe
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BCTaBKHM DPAa3JIMYHOM JUIMHBI, a TUAPABINYECKOE CONPOTHUBIIEHUE BBIIOJIHEHO
B BHJIE MOIJIABKOBOI'O PETYJISITOpa YpoBHs BoAbI [10].

[IInpokoe BHEAPEHUE B CEIBCKOXO3SMCTBEHHYIO IMPAKTHKY CUCTEM Ka-
NEIBHOTO OPOIIEHUs 000CTPUIIO MPOOIEMY YIPOIIEHUS KOHCTPYKUUNA U MOBBI-
HIEHUS JKCIUTyaTaMOHHOM HAJEXKHOCTU KX JJIEMEHTOB U Yy3Il0B. lIpumepom
pelIeHns TaKOW 3aJaul MOJKET CIYKUTh BBIIOJHEHHUE IMEPEIMYCKHOTO KJlalaHa
B BUJIE PE3UMHOBOM TPYOKH, OJJUH KOHEL KOTOPOW BBEAECH B JTHO THJIPOITHEBMO-
aKKyMYJISITOpa U CHAO>XeH HMIINENIeM, a APYroid COeIMHEH yepe3 MITyLep C Ha-
nopHo#t cethio [11]. Takke MoOBbIIEHHE HAJAESKHOCTH PaOOThI CUCTEMBI MOXKET
OBITH JIOCTUTHYTO MYTEM YMEHBIICHUS BO3MOXKHOCTH 3aKYNOPKHU BOJOOTBOJIS-
IUX TPYOOK, JUIsl 4ero Kak/bI BOJOBBIIYCK BBITIOJIHSETCS B BHUJIE MOANPYKH-
HEHHOT0 MeMOpaHHOTo KjanaHa, moJgMeMOpaHHas MOJI0CTh KOTOPOro COOOIIEeHA
C BOJOOTBOJSIIEH TpyOKOW M pacrpenenuTeneM, MpUIeM ¢ MOCIeAHUM — Yyepes
naTpyOoOK, COOOIEHHBIN JIpoccesieM ¢ HaAMEMOPAHHON MOJIOCTBIO, CBA3aHHOM
¢ gaturkoM [12]. TloBelieHrEe HAAEKHOCTH pabOTHI CUCTEMBI KalleJIbHOT'O OPO-
HIEHUS] MOXKET OBITh IOCTUTHYTO U YMEHBILIEHUEM BEPOSTHOCTH 3aCOPEHUS TPY-
OOIPOBOJIOB, JIJISl YEr0 MEpel ACIUTEIEM, BHIIIOJIHEHHBIM B BU/IE EMKOCTHU C OT-
BEPCTHUSAMU B JHE, YCTAaHABIMBAIOT N03aTOP NEPUOIUYECKOTO AEHCTBUS, U3rO-
TOBJIEHHBIN C KOPIIYCOM, BHYTPH KOTOPOTO YCTAHOBJIEH MOIUIABOK C Pa3MEIIECH-
HOI B €ro BEpXHeW 4acTh KOHYCOOOpa3HOW €MKOCTBIO U C IIEHTPAJIbHBIM OTBEP-
CTUEM, NEPEKPHIBAEMBIM CBEpPXY M CHU3Y KianaHamu [13], kpome Toro, Takou
&e 3P (DEKT JOCTUTAETCS U YCTAHOBKOM B BBIXOJHOM OTBEPCTUU KJIAllaHa, B CEI-
JIe KOTOPOT'O BBITIOJTHEHA KaHaBKa [14].

Bmecte ¢ Tem, U3NUMIIHUE CI0KHOCTH MHKEHEPHO-TEXHUUYECKOTO BBIIIOJ-
HEHHSI CHCTEM KANEJbHOTO OPOILICHHS OrPAHUYMBAIOT MOBCEMECTHOE pPacIpo-
CTpaHEHHE ATOTO crocola MoJiuBa, OCOOEHHO B YCIOBUAX AepuiuTa KBaIU(U-
UPOBAHHOTO OOCIYKMBAIOILIETO MEPCOHANIa, YTO BBI3BIBAET HEOOXOAMMOCTD
YIOPOILIEHUS] KOHCTPYKLIMM KaleJIbHUL U MPOLECCa PETYIUPOBKHU pacxoda BOIBI

uMu 0e3 cHrKeHUs 3PPEKTUBHOCTH MPUMEHEHHUSI CaMOro crocoba nonusa. Tak
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KOHCTPYKTHUBHBIMHU pa3paOOTKaMU MEHSIOT BOJONPOBOSIINE AJIEMEHThl BHYT-
peHHell auadparMbl KamnelbHUIIbI, WX BBITIOJHSAIOT CKBO3HBIMU, @ BOJOIPOBO-
JSUIME 3JIEMEHTHl BHEIIHUX AvadparM BBIMOJIHSAIOT B BUJE YalleoOpa3HbIX Y-
nyOneHui, oOpallleHHbIX K BHyTpeHHel aquadparme [15].

Takum 006pa3om, U3MEHsST TEXHUYECKOE BBINIOJHEHWE COCTABHBIX YacTel
KamnejbHUIl, UM TPUJIaI0T HOBBIE CBOICTBA, oOecreuMBaronIe pelieHue psia
HAyYHO-TEXHUUYECKHUX MPOOJIEM, CACPKUBAIOIINUX PA3BUTHE KAMEIBHOIO criocoda
opomieHus. Ha HacTosiuii MOMEHT TakMMU MpoOJjeMaM, KakK MOKa3bIBAEeT aHa-
JIN3 UMEIOIINUXCS MATEHTHBIX UCTOYHUKOB, SIBJISIOTCS

- COBEpIICHCTBOBAaHUE PETYJIMPOBAHUS pacxoda BOAbl B 3aBUCUMOCTH
OT Pa3IU4HbIX YCJIOBHMI OKPY>KAIOIIEH CPEIbl U YBEINYCHUE THANla30HA €ro pe-
I'YJIMPOBaHMS, KaK B MUTAIOMKUX TPYOONPOBOJaX, TAK U B TOUKAX BOJIOBBIITYCKA;

- IpeJOTBpAIEHHE 3aCOPEHHUS] BHYTPEHHHUX W HapyXHBbIX KaMep Ka-
MEeJbHUII;

- pa3paboTKa yCTPOWCTB, MOBBIIAIOIINX PABHOMEPHOCTh PaCHpeeIeHUs
MOJINBHOW BOJIBI U YIOOPEHMIA;

- MUHUMU3aLKs POLIECCOB 3aCOJICHUS M CIIUTU3AIMY MOYBHI HA y4acCTKaXx,
OpOIlIaeMbIX KaleJIbHBIX CIOCOOOM;

- YOPOLIEHUE KOHCTPYKIMI U MOBBIIIEHUE AKCILTyaTallMOHHON Ha/IeKHO-
CTH DJIIEMEHTOB U y3JIOB CUCTEM KaIleJIbHOTO OpPOLIEHNS;

- YOpOUIEHHE KOHCTPYKUMN KaneldbHUIL U MPOoLiecca PeryIupoBKH pacxo/ia
BOJIbI UMU 0€3 CHIKEHUS 2(PPEKTUBHOCTH MPUMEHEHHS CAMOT0 CIIOC00a MOJINBA;

- TIOBBIIIICHHE KauecTBa MOJUBA IIyTEM PEryJIMPOBaHUS pacxojia C y4ETOM

TEMIIEPATYPBI BO3yXA.
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