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Amnnoranusa. B cratee oTMeuaercs, UTo B HaCTOsIIee BpeMs [JIs IOJIMBA KACCETHOM PAacCaabl B TEILIMIIAX
HAXOOUT IIMPOKOe IIPMMEHEHWe IIUIAHTOBBIA [OosKIeBaTe b mosuimoHHoro gedicrsus JII11-0,6,
YCOBEPIIIEHCTBOBAHHBIH JIJIsT YCIOBIH 3aKPBITOr0 IPYHTA. Y COBEPIIIEHCTBOBAHME JOKICBATEIA 3AKII0UAETCS
B 3aMeHe KOHIIEBBIX HACAI0K CEKTOPHOIO JeHCTBIS HA KPYTOBbIe HACAIKI, OIIPEeIeIsIeMOM YMEHbIIIeHIeM
€ro pammyca JeHCTBMS BCJIEICTBHE OTPAHMYEHHOM IIMPHUHBI THUIIOBOrO MOXYJIs Terwauibl (9 m). Ilemn
VICCJIEIOBAHII — IIOBBIIIIEHIE KAYeCTBA IIOJIMBA PACCAIEI OBOIIHEIX KYJILTYP, BEIPAIITHBAEMBIX KACCETHBIM
CII0cOO0M B 3AIIMILIEHHOM I'PYHTE, IIOCPEACTBOM COBEPIICHCTBOBAHMSA IIJIAHIOBOIO JokaeBaress. B xome
TEOPETUUECKNX WCCJICIOBAHMINA, HMCXOOSI M3 KOHCTPYKTHBHBIX IIAPAMETPOB IOMKIEBAILHBIX KPBLILEB
IIJIAHTOBOTO JIOKIEBATEINIST M IIUPUHBI MOIYJISA TEILINIBI, ObLI0 BBISBJIEHO, UYTO PACCTAHOBKA HACAJIOK
OCYIIIECTBJISAETCA TAKKUM 00pa3oM, YTOOBI 00ECIIEUNTh KaK MOYKHO OOJIbIIee IIePEKPHITHE (PAKESIOB IO
OT KPYTOBBIX M CEKTOPHBIX HACAMOK M IIOCJIEOHIX, B CEpeIUHe TEILINIBI, — Meskmy coboit. Ilpm orom
PACCTOSIHIIE @ OT MECTA KPEILICHI HACAI0K CEKTOPHOIO AEMCTBIA 10 MEeCTa KPeILICHMS HACAIOK KPYTOBOI0
JIEHICTBISA, OITPEIeITeMOe TI0 BRIPAKEHHIO 1, MO0 cocTaBIaTh 0Kos10 0,80 M. J{i1s orterky adppekTHBHOCTH
moJmBa IpH Hcroyb3oBanun Meromukwy, omucanHoi B CTO AMCT 11.1-2010, OBLIIO BBISBJIEHO, YUTO
roodpdurmeHT o(pheKTUBHOrO MOJIMBA JJI KPYrOBOM OpOIIaeMOM ILIomanu cocrasisger oxoio 0,75,
a I KBAJPATHOM (C yUeToM He IIOJMBAEMBIX y4acTKoB) — He Oosiee 0,60. YBesmueHme ero BO3MOIKHO
IIOCPEICTBOM IIEPEKPBITHSA IIPH IOJIMBE CMEKHBIX moauiruii. [Ipu anaimase rpadoaHamMTIecKkoi 3aBICHMOCTH
YCTAHOBJIEHO, UTO IIPH IIepeKpHITHH, paBHOM 0,5d, He moMBaeMas IIONMA b COCTABIAET 0K0sI0 20 M IIPOTHB
9,51 4,8M” COOTBETCTBEHHO IIpH HepekpbrTu, pasHoM 0,6 1 0,7d. [Tpu aTom KoadurmenT adpdpekTHBHOCTH
IIOJIMBA BO3PACTAeT OT 3HAUEHMS 0e3 mmepekphiTyst, pasHoro 0,60, mo 0,75 ¢ mepexperrreMm 0,7d. B pesyasraTe
MIPOBEJIEHNS WCCJIeIOBAHNM ObLIN TOJIyYeHbI oKCILIyATAIIMOHHBIE ITOKA3aTe I PaOOThI 0K IeBaIHHON
YCTAHOBKH, KOTOPbIE TIO3BOJIFIIN CAEJIATD CJISIYIOIIHe BHIBOIBL: IJIs obecrreue s a(pdheKTUBHOIO IOJINBA
IIIJIAHTOBBIM JOMKIEBATEIIEM PACCAIBI OBOIITHBIX KYJILTYP, BEIPAIIMBAEMBIX KACCETHRIM CIIOCOOOM B 3AKPBITOM
TpyHTe, HeoOXOOMMO: 00eCIIEUNTEh PACCTOSHME MEMKIy HAcagKaMK KPYTOBOTO M CEKTOPHOIO JIeMCTBHS,
paBHoe 0,80 M; TPOM3BOUTHL CMEHY IIO3UITAM IIPU IlepeKpbITu He MeHee (0,7 IamamMeTpa opolraemMoi
KPYTOBOM TLJIOIIAJTH.
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Abstract. The article notes that at present, for watering cassette seedlings in greenhouses, the DSh-0.6
positional hose sprinkler, improved for indoor conditions, is widely used. The improvement of the sprinkler
consists in the replacement of sector-acting end nozzles with circular nozzles, determined by a decrease in its
radius of action, due to the limited width of a typical greenhouse module (9 m). The purpose of the study:
to improve the quality of irrigation of seedlings of vegetable crops grown by the cassette method in protected
soil by improving the hose sprinkler. In the course of theoretical studies, based on the design parameters
of the sprinkler wings of the hose sprinkler and the width of the greenhouse module, it was found that
the nozzles are arranged in such a way as to ensure that the rain torches overlap as much as possible from
the circular and sector nozzles and, the latter, in the middle of the greenhouse, with each other. In this case,
the distance a from the attachment point of the sector action nozzles to the attachment point of the circular
action nozzles, determined by expression 1, should be about 0.80 m. To assess the effectiveness of irrigation,
using the well-known technique described in SRT AIST 11.1-2010, it was found that the effective irrigation
coefficient for a circular irrigated area is about 0.75, and for a square one, taking into account non-irrigated
areas, no more than 0.60, which can be increased by overlapping adjacent positions when watering. When
analyzing the graph analytical dependence, it was found that, with overlap equal to 0.5d, the non-spilled
area is about 20 m?, versus 9.5 m” and 4.8 m* respectively, with overlap equal to 0.6d and 0.7d. At the same
time, the irrigation efficiency coefficient increases from a value equal to 0.60 without overlap to 0.75 with
an overlap of 0.7d. As a result of the research, the operational performance of the sprinkler system was
obtained, which allowed us to draw the following conclusions: to ensure effective irrigation of seedlings
of vegetable crops grown by the cassette method in an enclosed ground with a hose sprinkler, it is necessary:
to ensure the distance between circular and sectoral nozzles equal to 0.80 m; to change the position when
overlapping at least 0.7 of the diameter of the irrigated circular squares.

Keywords: irrigation, sprinkler system, DSh-0.6, sprinkler nozzles, overlapping positions,
non-irrigated area, uniformity of irrigation, protected soil, cassette method
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Beenenue. Bakmetiieit  cocTaBIISIONIEH [Tpm BBIpaTIBAHUE paccasbl IITIPOKOe pac-

TIPOJTOBOJTECTBEHHOM ~ OesomacHocty  Poccriickoit
®eneparpm u crpan CHI aBistercs perierme axo-
JIOTHYECKOM U OHEPreTMYeCcKOM IMpo0seM B CeJlb-
cxkoM xossuictse [1, 2]. OmHMM M3 aKTyaJIbLHBIX
7 OBICTPO PA3BUBAIOIIMXCS HAIIPABJIEHUN OBOIIIE-
BOJICTBA SIBJISIETCS BBIPAIIMBAHKE pPaccaibl CeJIb-
CKOXO3SIFICTBEHHBIX KYJIBTYP B 3aIUINEHHOM (3a-
KPBITOM) TPYHTE IS JAJTHHEHIIero mpor3BoCTBA
B OTKPBITOM IpyHTe. Taroil Meron II03BOJIsAeT 3HA-
YNTEJIHO CHU3UTH IIEPHOJ BEreTaIlN PACTEHMH,
a TakrKe JOOMTHCS YBEIMUEHUS 00HEMOB YPOIKAs
B PaHHME CPOKU C 9KOHOMHUEH TIPU 9TOM TIOCEBHOTO
pecypca [2, 3].

Ryazantsev A.l., Travkin V.S., E. Evseev Yu., Anufrieva O.V. Improvement of the hose sprinkler when watering seedlings
of vegetable crops grown by the cassette method in closed ground

IIPOCTPAHEHIE OJIyUIIa TPYHTOBASI W TOPIIEYHAS
TEXHOJIOTHS, HO B IIOCJIEIHee BpeMs 0OJIBIIOe BHI-
MaHwe yjeJisercs kaccerHomy crioco0y. Kaccernas
TEXHOJIOTHS SAIUIIEHHON0 TPYHTA ITOJIOKUTEHHO
BJIMSIET HA IIOCJIEIYIOIIYE OIEePAITII BBICAIKN Pac-
cafibl B OTKPBITBINA TPYHT HEIIOCPEICTBEHHO 13 KAaC-
cer [4, 5].

BasxabpIM 2/1eMEHTOM KauecTBEHHOI'O BBIPA-
IITUBAHMS IIPY [IPUMEHEHNH KACCEeTHOM TeXHOIOIII
B TEILIMIIAX SABJISETCS Opolienue [5-7].

OBoreBoTueCKre  XO3SMCTBA — BBIPAIITBA-
0T KACCeTHYIO paccaiy, KAk IIPaBHJIO, B BeCeH-
He-IUIEHOYHBIX TeIUIMIAX € IIUPUHOM MOIYJIS
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9,0 M, B TUIIOBBIX BAPHAHTAX KOTOPHIX UMEJIO MECTO
eIMHMYHOE OIIBITHOE BHEAPEHHE J0KIeBAJIBHOM
YCTAHOBKM OTEYECTBEHHOIO ITPOM3BOJICTBA THIIA
ATl-2 u purcroro mpomssoscTea «Liannen» [5].

K mosxmeBasIbHBIM yeTaHOBKAM, ITOTXOSATITIIM
JUUTSL TIOJIFBA PACCa/Ibl OBOIIMHBIX KyJIBTYP B Kacce-
tax, caemyer oraecta JIIII-1, «Poccrrma» u J{I-0,6.
Hosmesaresm JI-1 (prc. 1a) u komrwtexT «PocuH-
ka» (puc. 10) arrpoduposastick B 000 (bieir. C3A0)
«Cepruescroe» Kommomercroro patiora MockoBckoit
obmacty, a JIII-0,6 (puc. 2) — B O00 «llnemsason
[Torva» (6emsIr. ITHO «Iloimay) JIyxoBuimkoro paiio-
Ha 1 AO (ObBuL. A30T) «O3epsr O3epcroro paiioHa
MockoBckoit 00J1acTH.

Josmmesampubie yeramosrm («/IIII-1, «Poc-
CHHKA») He COOTBETCTBYIOT HEOOXOTMMBIM ITOKa3aTe-
JISIM, TaK Kak K0o(pUITEHT 3(p(heKTHBHOIO II0JIK-
Ba He 1peBbiaer 0,6 mpu quamerpe Kartum 1 M,

NMPUPOJOOBYCTPONCTBO 2’ 2025

CJIeIOBATEJIPHO, WX HEBO3MOYKHO PEKOMEHI0BATH
[IJIsI TIOJIMIBA PaCCaIbl.

Cumraem, 4TO B HACTOSIIEE BPEMSI [IJIs IIOJIMBA
KACCETHOM paccaibl B TEIUIAIIAX MOKET HAWTH IITH-
POKOe IIpHMEHEHNE IIIAHTOBEIA JOKIeBATE b II03H-
monsoro geicreus JII11-0,6 (aBTopckoe cBumerelIb-
ctBo CCCP Ne 1804289) [1], ycoBepIieHCTBOBAHHBIH
JIJTsL YCJIOBUY 3aKpBITOr0 rpyHTa (prc. 2) [8-10].

Ilenp mccremoBaMmii: IIOBBLIIICHNE KAde-
CTBA IIOJIMBA PACCAIEI OBOIIHEIX KYJIBTYP, BEIPAIIIH-
BAaEMBIX KACCETHBIM CIIOCOOOM B 3AIITUIIIEHHOM IPYH-
Te, TIOCPEICTBOM COBEPIIEHCTBOBAHMS ILJIAHTOBOTO
JTOSKIeBATEJIS.

Marepuasibl 1 MeTOObI HCCIENOBAHUIL.
VcoBepImeHCTBOBAHME IIIJIAHTOBOIO 0K IeBATE IS
3AKJIIOUAETCS B 3aMeHe KOHIIEBBIX HACAIOK CEKTOP-
HOTO JIeHMCTBMS HA KPyroBble Hacamku (mareHt PO
No 189319 [11]), orpemesnsgemMoi yMEHbBIIIEHHEM €r0

Puc. 1. OGmmit Buy 10K/I€BATBHBIX YCTAHOBOK JJISI IIOJIMBA KACCETHOM pPaccabL:
a — noskneastbHas ycranoBka JI-1; 6 — JIV «Poccurka»

Fig. 1. General view of sprinkler systems for irrigation of cassette seedlings

Puc. 2. O0mmii Bu NIJIAHTOBOIO JOMKAEeBATe IS I/ TeILINLL
1 — ormopHOE OCHOBaHUE; 2 — 0KIeBAJIBHbIE KPBLIbSI;
3 — KOHIIEBbIe HACAIKN KPYTrOBOrO IeHCTBI; 4 — peaKTUBHbIE HACAIKH CEKTOPHOIO JeACTBIS;
a — PaCCTOSAHIE MEKITY HacaJKaMU KPYrOBOI'O M CEKTOPHOIO JEHACTBIS

Fig. 2. General view of a hose sprinkler for greenhouses
1 — supporting base; 2 — sprinkler wings; 3 —end nozzles of circular action;
4 —reactive nozzles of sector action; @ — distance between nozzles of circular and section action
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pazuyca JeiCTBUS BCJIeJICTBUE OTPaHUYEeHHOM I1T1-
PHEBI TUIIOBOIO MOy Teruiiinl (9 m) [12].
Texmosormueckas cxema padoThI JOKIeBATE-
JISI ¢ JIOITYyCTUMBIM IIPEBLIIICHUEM PAIIyca HOJINBA
Hacakoi kpyrosoro geicteus (0,30 M) 1, KAk cie-
CTBHE, MHHHMAJIGHBEIM CTOKOM BOIBI IO CTEHKAM
TeruuIinl (He Oostee 5%) IIprBeaIeHA HA PHUCYHEE 3.
Bparenue KpuuibeB IILIAHT0BOIO JOMKIeBaATE-
J1s1 ocytectsisiercs, kak u y JIIII-0,6, nByms peax-
TUBHBIMM HACAIKAMY CEKTOPHOIO IEMCTBHUSA, 4 €ro
TepeMeIrieHrie ¢ IO3UIUN Ha TO3UIIAI0 — JJIEKTPO-
npuBogHoi KaTyikoi (maredtr PO Ne 187870) [10].

PRIRODOOBUSTROJSTVO 2’ 2025

Kaptura pacrtipemestenms T0:E1 HacaIKaMy
KpyroBoro (a) u cexTopHOoro (0) meMCTBHA, II0 TaH-
HBIM UMEFOITIXCS UCCIISI0BAHMIA, IIPUBEICHA HA PH-
cymke 4 [11].

Ucxonss 13 KOHCTPYKTHBHBIX I1ApaMeETpPOB
IO IEBANIBHBIX KPBLILEB IIJIAHTOBOIO JOMKIEBATEIIS
Y IIIAPUHBI MOJTYJIST TEILTAITHI PACCTAHOBKA HACAJIOK
OCYIIIECTBJIEHA TAKHM 00pa3oM, YTOOBI 00ECIIeUnTE
KaK MOYKHO OOJIBIIIee IIepeKpEITHE (PDAKEIIOB IO
OT KPYIOBBIX U CEKTOPHBIX HACAMOK I ITOCJIECIHIX,
B CepeIrHe TeILIUTIBL, — MesK Ty coooit. [Tpu aTom pac-
CTOSTHEIE @ OT MECTA KPEILICHIS HACAI0K CEKTOPHOTO

9m

Puc. 3. Texnosoruyeckasa cxema IoJiMBa MJIAHTOBBIM JOK/I€BATEJIEM B TEILIHUIIE:
1 — ortopHOE OCHOBaHME; 2 — TOKIeBATIbHbBIE KPBLIbS; 3 — KOHIIEBBIE HACAIKU KPYTOBOTO JTEHUCTBHUS,
4 — peaKTHUBHBIE HACA/IKU CEKTOPHOTO JeicTBud; K, — pajuyc IoIMBa peakTUBHOM Haca KoM CeKTOPHOTO
neiicrud; R, — paguyc IoJimBa HacaaKol KpyroBoro JedcTBra
Fig. 3. Technological scheme of irrigation with a hose sprinkler in a greenhouse
1 — supporting base; 2 — sprinkler wings; 3 —end nozzles of circular action; 4 — reactive nozzles of sector action;
R, —radius of irrigation by a reactive nozzle of sector action; R, — radius of irrigation by a nozzle of circular action

Puc. 4. Pacupenenenue noskas HacagkaMu 110 JTOKIEMepPaM:
a — HACAJIKU KPYTOBOTO JIEHCTBUS; O — HACAIKH CEKTOPHOTO TeHCTBIS

Fig. 4. Distribution of rain by nozzles on rain gauges
a —nozzle of a circular action; b — nozzle of a sector action

Ryazantsev A.l., Travkin V.S., E. Evseev Yu., Anufrieva O.V. Improvement of the hose sprinkler when watering seedlings
of vegetable crops grown by the cassette method in closed ground
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JIEMCTBUS OT MecTa KpeILIeH!sT HACaI0K KPYTOBOTO
JIeHMCTBHS OIIPeIesIsIeTcsI 10 BhIpaskerwio 1 [13]:

a= Rcﬁ - Rxc’ (1)

e R ,— 60xoBoI pasTiyc IeHCTBIA CeKTOPHOH Hacaaruy, M; R —
pamuyc qeHicTBUSA HAaCaIKU KPYTOBOIO JeUCTBUSA, M.

Wcxomst 13 CyIecTBYOIMX 3HAYCHUH PaJTIy-
COB [IeMCTBYS HACAIOK 1 IITHPUHBI MOLYJIA TEILIIIBI
PACCTOSTHIE A TOIAKHO cocTaBIATE 0,80 M.

Ha pucyrre 5, ¢ y4eroM MMEOIIMXCS OaH-
HEIX (pHc. 4), IpeAcTaB/IeHa IIOCTPOEHHAS CXeMa Pac-
IIpefeJIeH s, CYMMUPOBAHHOIO OT ABYX HACAZOK, CJIOS
oI (MHTEHCHBHOCTH) 110 [JIMHE TOMKIEeBAJIHHBIX
KpPBLIbEB JI0KIEBATEIIS IIPU PadoTe ero Ha IOSUIIHH.

O6paboTKa OIyIeHHBIX Pe3yJIbTATOB I10 M3~
BECTHOM MeToguke [14] mo3Bossia BHIIBUTH, UTO
koodpduieHT 2(pPEKTUBHOIO IIOJIMBA IS KPYIro-
BOM OpoIlTaeMoy ILIOIIAINA cocTaBiisgeT okoJio 0,75,
a JIJIsI KBAIPATHOM, C yYeTOM HEIIOJTHBAEMBIX YIAaCT-
KOB, — He Oosiee 0,60. VBeymuenre ero BO3MOMHO
IIOCPEACTBOM IIEPEKPBITUA IIPY IIOJINBE CMEMKHBIX
moawtmii [15].

Creyer OTMETHUTDH, YTO TIPH YMEHBIIIEHUN
paccrosHus a Mesky Hacagramu (Meree 0,80 m) He-
CKOJIBKO TIOBBIIIAETCS PABHOMEPHOCTE PaCIIpeIesIe-
HS JOMKIS, HO C 00pa30BaHueM IOBBIIEHHOTO CTOKA
BOJIBI 10 CTEHKAM TEILIHIIEL, 4 €r0 YBeJIMIeHHe He-
CKOJIBKO CHITEAET ophpeKTUBHOCTE HosmBa (puc. 6).

Pesynwrarer u ux oocy:xaenue. s pas-
HOMEPHOIO pacIIpeIeIeH s IO IIPH CMeHe I10-
SUILIVIH JTOMKTe00PA3YIOIIHX YCTPOMCTB, PAOOTAOIIX
TI0 KPYTY, 0OBIIHO PEKOMEH/TYIOT 00ecrieueHre mepe-
KPBITHS JOMEIA Mesk Ty rogurtisavy Ha 0,5 nuamverpa
oporraemoro kpyra [16, 17]. IIpu arom B MecTe cThIKA
OpOITIaeMbIX KPYTOBBIX ILJIONIAJIEN OCTAIOTCSA HEIIo-
JIMBaeMble ILIOIIAMKY, UTO He COBCEM IIPHEMJIEMO
JIJIST TEILINIIL C BRIPAIITUBAHNEM PacCaabl KACCeTHBIM
€110c000M, HA OIPAHMYEHHOM IO,

A

020
020+

tor g = Q137 /P
int Aopn =033

NPUPOAOOBYCTPOMCTBO 2’ 2025

Ha pucynre 7 moxazana cxema rrepeMeleHus
masTroBoro noxkaesaress Ha 0,5; 0,6; 0,7 mmamerpa
OpOIIIaeMOT0 KpyTa.

J17151 OLIeHKH ILTOIIAIM HEOPOIIaAeMbIX YIaCT-
KOB TPH PA3JIMYHBIX II0 PAIHYCy ITePEeKPBITHIIX
OIIPEIEJIAIOT BEJIMYMHY XOpIbl L CBSI3BIBAIOIIMX
TOYKH ITePEeceUeHUsT COOTBETCTBYIOIIHUX OKPYKHO-
CTel MesK/Ty CO00M I10 BBIPASKEHIIO:

L=(0.5-0.7)xdxtga, (2)

re d — IuaMerp OpoIIaeMoi KPYroBOM ILIOIAIM, M; oL — YIOJI
MEJKITy OCBIO abCITHCC U IIPSIMOM, COEIUHAIOIIEN TOUYKN IIepece-
YEHUS C HeH 1 MeSKy COO0M COOTBETCTBYIOIIMX OKPYKHOCTEM.

3aTeM MO BBEIpAMKEHMIO (3) PACCUMTHIBAETCS
pasuuna H Mesxmy mmpuHoi Terumisl B 1 Besm-
YMHOI Xopabl L:

H=B-L, (3)

re H = 2h; h — Bbicora He IOJIMBAEMOI PABHOOEIPEHHOMI TPEy-
TOJIBHOM TITOTIIAJTKH, M.

Torma obmasa He mosmBaemad IUIOIIALDL S
B MOJIyJI€ TeILIAIIBI COCTABMUT:

SzéxHxlxN, (4)

yie [ — utiHa OCHOBAHUS HETIOJIMBAEMOM PAaBHODEIPEHHOM Tpe-
YTOIBHOM TLIOIIAH, M; [N — YrCII0 00CITyKMBAEMBIX TTOSUTTHL.

Jlutst oreHKM PabOTHI IIIJIAHTOBOTO JI0KIeBa-
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mu nepekperrusa 0,5; 0,6; 0,7 muamerpa (prc. 8a-B)
u chopMHUpoBaHa TAOIHIIA IIOKA3ATEJICH IOMKIS
II0 psiaM JoIeMepoB (Tadi. 1-3).

Kaxk moxaseBaer rpadoanamuridaeckoe 000-
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Fig. 5. Rain distribution by a hose sprinkler
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Puc. 6. I'padpuueckoe oGocHoBaHUE
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1 — HavaJIbHASI TO3UIINST;

2 — moaurtus ¢ mepexperrreM 0,5d;

3 — ¢ mepekporrrem 0,7d

PacCTOTHUA MESKIy HacaKaMU:
1, 2, 3 — IuHMH, OIIpeeIAILIre 0eCCTOKOBEIN
1 paBHOMepHbIH oyms (k,, = 0,73)
TIPY ONTUMAJIEHOM PACCTOSTHHUY ¢ MESKTY HacaTKaMU

KPYToBOI'O 1 CEKTOPHOTO NEHCTBHS Fig. 7. Diagram of rain overlapping

at the change of the sprinkler position

Fig. 6. Graphical justification of the distance

between the nozzles
1, 2, 3 — lines determining runoff-free
and uniform irrigation (k,, , = 0,73)
at the optimal distance a between nozzles
of circular and sector actions
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1 — initial position;

2 — position with 0.5d overlap;

3 —with 0.7d overlap
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Pruc. 8. IloBepxuocTHbBIE rpadrKu pacIipese/IieHnus CJI0A OCATKOB
npu padoTe J0:KIeBATEs C IePEKPhITHEM:
a — 0,5d mepexpertus; 6 — 0,6d mepexkpbrTust; B — 0,7d mepekphITHs
Fig. 8. Surface graphs of the precipitation layer distribution for a sprinkler overlap operation
a— 0.5d overlap; 6 — 0.6d overlap; B — 0,7d overlap
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Tabnuya 1. UHTEHCUBHOCTD JOKIA IO PASAM JOKIEMEePOB
npu nepekpeiTuu 0,5 famMmeTpa opounraeMoro Kpyra

Table 1. Intensity of rain on the rows of rain gauges
at overlapping 0.5 of the diameter of the irrigated circle

NurencuBHOCTSL DOMKAA, MM/MUH
1 pan 0,19 0,19
2 pan 0,27 0,27 0,19 0,12
3 pan 0,19 0,19 0,19
4 pan 0,19 0,19 0,19
5 pan 0,19 | 0,27 0,27 0,19
6 pan 0,19 0,19 0,19

Tabnuua 2. UHTEHCUBHOCTD JTOKIA O PSAaM JT0KIEMEPOB
npu nepekpsitun 0,6 TuameTrpa opoiraeMoro Kpyra

Table 2. Intensity of rain on the rows of rain gauges
at overlapping 0.6 of the diameter of the irrigated circle

NuaTencuBHOCTDL NOKAA, MM/MUH

0,19

Tabnuuya 3. UHT€EHCUBHOCTD JOKA IO PAIAM T0KIEMEPOB
npu nepekpsiTuu 0,7 guamerpa opomnraeMoro Kpyra

Table 3. Intensity of rain on the rows of rain gauges
at overlapping 0.7 of the diameter of the irrigated circle

NurencuBHOCTD HOKaAd, MM/ MHUH
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Puc. 9. Pacnpenenenue qoxasa
U HeIloJInBaeMas IUIOMAab B 3aBUCUMOCTHU
OT CTeIIeHU MEePEKPBITUS IIPU IIOJIUBE
IILJIAHTOBBIM JO:KIeBaTeIeM
Fig. 9. The distribution of rain

and the non-irrigated area depends on the degree
of overlap when watering with a hose sprinkler

D

MHTEHCMBHOCTb A0XAS, MM/MUH

[Tpu arom KoapdmrenT a¢pdheKTUBHOCTH I10-
JIBA BO3PACTAET OT 3HAYEHUS 0€3 IIePeKPHITHS, PaB-
moro 0,60, 10 0,75, mo sHauenus ¢ mepexpurruem 0, 7d.

BriBoarnr

Js obecrevuenns a(ppeKTUBHOIO IIOIMBA
IIJIAHTOBBIM  JIOJKIIEBATeIEM PacCabl OBOIIHBIX
KyJIBTYD, BBIpAIMBAEMBIX KACCETHBIM CII0CO0OM
B 3aKPBITOM I'PYHTE, HE00XOIIMO:

— OCHAIIIEHIE IILTAHTOBOTO JIesKIeBaTe I KOH-
IIEBBIMH JOKIEBAJIGHBIMEA HACATKAME KPYTOBOTO
neticteus (RU189319 Ul) mmpu paccTosHum MesKTy
HUMHJ 1 HACAIKAMH CEKTOPHOIO JeHCTBHS, PABHOM
80 em (RU227062 U1);

— I PABHOMEPHOIO PACIPEIEIeHUs CII0s
0CAJIKOB JIOMKIeBATEJIEM IIPY CMeHe TTO3UIIVIA Tepe-
KPBITHE JIOMK/IS MEYKTy HUMHU JOJIKHO ObITH He Me-
Hee 0,7 maMeTpa OpoIIaeMOi KPYTOBOM ILIOIIATH.

npu nonmee paccabl OBOLLHbIX Ky/1bTYP, BblpalUBaEMbIX KQCCETHbIM cnocobom B 3aKPbITOM rPpyHTE
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