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BbIABIIEHbI

B cratbe npMBoaATCS pesyrbTaTthl 9KCNepUMEHTarbHbIX UCCIeaoBaHunii paboTsl
pa3paboTaHHOrO B UHCTUTYTE AOXOEBaSlbHOro0 YCTPOWCTBA, OTNMYaloLLerocs
NPOCTOTOW KOHCTPYKLMUM U HafeXHOCTbI0 paboThl. B npouecce nccneaoBaHui
YMCIEHHbIE 3HAYEHUA YITIOB HaKMoHa K TOPU3OHTY CTBOJSOB
YCTPOWCTBA, MNPV KOTOPbIX OBecnevrBaeTcs MaKkCuMalbHbI paguyc 3axsarta
opoLUaeMoii nroLlaam v Nnydwas cTeneHb pacnpenenieHust AoXas Ha ydacTke
nonvea. MonyyeHbl HEKOTOPbIE TEXHUYECKME 3aBUCUMOCTH, XapakTepusytoLLme

paboTy aoxaesaTens Npyu Hanopax BoAbl B HEM, MEHbLUNX 15 M.

BBepeHune

OgHuM 13 cnocoboB MexaHu3auum 1 asTomaTu3auum
npouecca nonuBa 3eMelbHbIX Y4aCTKOB SBMSETCA WC-
Nnonb30BaHME WUCKYCCTBEHHOro AoxaeBaHus. Heobxoau-
MOCTb Takoro crnocofba opoLleHMs1 OLLyLaeTCs B YCrOBU-
SIX OFPAHVMYEHHOrO KONMMYeCTBa BOAbl, HANMUYUSA CIIOXHOMO
penbeda MeCTHOCTW, ManoyCTONYMBLIX K pa3MbIBY MOYB 1
Apyrux dakTopoB. B HacTosiLLee BpemMs npy OpoLLEHUN 3e-
MenbHbIX Y4aCTKOB WMCMONb3YTCA PasnuYHble KOHCTPYK-
UMM goxaesarnbHbIX yCTpoicTB (33 gjniinh wpwnnbwghn
N 736, P® N306peTeHne RU 22375223).

B mHCTMTYTE BOAOHBIX NMPOOMNEM U TMAPOTEXHWUKM paspa-
OoTaHa KOHCTPYKUMS [OXOEBanbHOro YCTPOWCTBA, 3a-
WMEHHas aBTOPCKUMM cBMAeTenbcTBoM (33  gjninh
wpwnnuwaghp N 736), koTopoe oTnM4yaeTca MNpPOCTOTON
KOHCTPYKLMM M NpefHasHayYeHo Ansa paboTbl Npu Hanopax
BOAbl B OPOCUTENBHOM CETU, MeHbLUMX 15 M. B HacTosiLwee
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BpeMa KOHCTPYKUMUA 3TOro goxaesaTternd HEeCKOJbKO yCo-
BepLleHCTBOBaHa, 4YTO NO3BONUIIO YINyYlWNUTb €ro TexXHu-
KO-3KOHOMUYECKME MNMoKasaTesn.

MaTtepuanbi u metoabl

B npegnaraemoi crtaTbe MPWBOAATCA HEKOTOpble pe-
3ynbTaTbl 3KCMEPUMEHTanbHbIX UCCNefoBaHui paboThbl
paspaboTaHHol KOHCTpykummn (puc. 1). Cxema ero nokasa-
Ha Ha puc. 2. YCTPOWCTBO KPENUTCA K CTOSKY HanopHOro
Tpybonposoaa ¢ nomoLLbo MydThl 2 1 BTYynkK 3, KoTopas
CBsA3aHa CO CTakaHoM 4 foxaeBaTtens, NpeAcTaBnAlLMM
n3 cebst KOPOTKMIA NaTpybOK CO CKBO3HbIM BHYTPEHHUM
oTBepcTMeM manoro gnametpa. K crtakaHy ¢ npoTuBomno-
NOXHbIX CTOPOH HaBMHYMBAIOTCA M3OTHYTblE NOA4 NPAMbIM
yrrnom Tpybkv manoro gnametpa (CTBOMbI AOXAEBANbHO-
ro annapaTa, COrfacHo OBLLENPUHSATON TEePMUHOMOrnn
(O.M. CaHosH, 1961).
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Puc. 1. [IByxconnoBoe AoxaeBanbHoOe YCTPOUCTBO cucTeMbl BIMuIT.

Y4yacTku aTux CTBONOB nocre usrnba (puc. 4) coctaBnsioT
C rOPU30OHTarNbHOM MIIOCKOCTBIO PasnuyHbIe Yrobl O U 0.
OfMH 13 CTBONOB C YIIIOM HaKMOHa K FOPU3OHTY o, (puUC. 4)
obecne4mBaeT NOMBOM B OCHOBHOM OpOLLaeMble y4acTKu
3eMn, pacronoXeHHble Brmke K CTOSIKY AOXOEeBanbHOro
YCTPOWCTBa, a APYroi CTBOM C YrIoM HakmnoHa o, obecne-
YMBaeT MOSIMBOM YYacCTKMW, PacnosoXeHHble bnvxe K rpa-
HULaM opoLlaemon nnowaamn o, <o,. Conna 6 npeacras-
NAT 13 ceds NPUNMIOCHYThIE KOHLEBbLIE YYacTKN CTBOSOB
(puc. 3, 4).

[JoxpeBanbHoe yCTPOWCTBO paboTaeT crefytoLmm obpa-
3oM. Mpw nocTynneHuy Boabl NoA AaBreHWeM B CTakaH 4
foxpesaTens (puc. 2) 1 ee NocneayoLeM UCTEeYEHUN 13
conen 6 B aTMocdbepy, Npu pasnuyHbIX 3HAYEHUSAX YITOB
BO3HMKalOT HEOAMHaKOBbIE MO BESIMYMHE CUJbl peakuui
CTpyV BoAbl Ha cTBONbI aoxaesaTens (COOpHWK 3aday no

10

MaLuMHocTpouTeneHon rugpaenuke, 1981), Gnarogaps ko-
TOPbIM CO34aeTCsa KPYTALWMA MOMEHT, obecrneunBaioLLmi
BpalleHue LoXAeBanbHOro yCTPONCTBA BOKPYr LeHTparb-
HOWN BepTMKanobHom ocu. lNpy paBeHCTBE YrnoB BpalleHusi
poxaesatens He npovcxoauT. Mpu BeIxoae CTpym U3 conen
OHM pacLIMpsOTCS M B BUMAE Kanenb najarT Ha MoBepx-
HOCTb 3eMnu, obecneyrBasi ee OpoLLEHME NO Kpyry onpeae-
neHHoro paauyca R, OnvHa KoTOporo 3aBuUCUT OT JaBreHus
BOZbl HA BXOAE B JOXAEeBaTENb U BENUYMHbI YIia o;.

Onsa yBenuyeHns npoaormknTenbHOCT paboTbl AOXAEBA-
Tens Ha BTYnky 3 (puc. 2) HacaxkeHa wawba 7, nsrotos-
neHHasi U3 mMaTepvana, U3HalMBaeMOCTb KOTOPOro Mnpu
TpeHuy Gornblue N3HaWMBaeMOCTW MaTepuana BTYKu.

OkcnepyMeHTanbHble uccnenoBaHust paboTbl AoXaeBarnb-
HOro yCTpOWCTBa MPOBOAMNNCL B OTKPbITON nabopaTtopumn
WHCTUTYTa Ha TOPU3OHTANIbHOM 3eMeNlbHOM Yy4acTke npu
©e3BeTpeHHON norofge. B akcneprvMeHTax ncnonb3oBasncs
NepeHoCHOW [oXaeBaTernb, YKPEMmneHHbI Ha CTosike
BbicoTor 0.45 M. Boga k Hemy noctynana oT BOAOUCTOYHMKA
C MOMOLLBIO TMOKOro LUMaHra AnMHON 7 M U BHYTPEHHUM
anameTpoM, paBHbiM 16 MMm. [Ins onpegeneHns BenUYnHbI
AaBneHus BOObl Ha BXO4e B JOXAeBaTeNnb M pacxoa
Q, npornyckaemoro 4epes Hero BO Bpewmsi paboThbl,
MCMOMb30BaNnCb MEXaHU4YeCcKMn MaHOMETP U BOAOMEP,
paccuMTaHHbIi Ha HOMUHanbHoe [JaBneHve He 0Gonee
1 MlMa ¢ gnameTpom yCcrnoBHOrO NpoxoAa, paBHbiM 15 mm,
U MUHUMAnbHOW LIEHOW [OEeneHWsi CYETHOTO MeXaHu3ma,
paeHoi 0.0001 m3. [Inst nogayn Boabl U3 BOOAOUCTOYHMKA B
MMOKWI LUNAHT 1 PErynupoBaHns Hamopa 1 pacxoja B J0X-
AeBaTene Ucnonb3oBarncs NonaiMOBbIA BEHTUMb, NOACO-
€OVHEHHBIN K BOOOUCTOMHMKY. BbixogHol natpybok aToro
BEHTUNSA MOACOEAMHANCHA K TPOMHMKY, HA BETKaxX KOTOPOro
MOHTMpPOBanMCb MaHOMETpP 1 Bogomep. V13 BogomMepa Boaa
nocTtynana B BbllleyKa3aHHbIA TMOKWUIA LWNaHT ANMHON 7 M.

! i SO
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Puc. 2. Cxema koHCTpykumun goxaesaTtens. Pwuc. 3. Bug no 1-1.

Puc. 4. Bug no 2-2.
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Mpu nccnenoBaHuM paboThl AOXOEeBanbHbIX annapaTos,
Kak MmpaBuno, onpenensAlTca AvamMeTpbl Kanenb A0XAsA
M €ro MHTEHCMBHOCTL — P (BblcOTa cnost BoAbl B MUMMW-
MeTpax, BO3HMKAIOLLIAsA Ha NOBEPXHOCTM OpoLLaeMol nno-
Laam 3a BpeMsl, paBHOe OAHON MUHYTE). MIHTEHCUBHOCTb
nosivBa M KPYNHOCTb Kanesb AOXOS OOJHKHbI MO BO3MOX-
HOCTM He JonyckaTb 3p0O3KK NMoYBbI U COOTBETCTBOBATL €€
BOAOMNPOHMLIAEMOCTH.

B HacToswen paGoTe npv NpoBedeHUV 3KCMEPUMEHTOB
AvameTpbl Kanenb OOXAA He onpedensnucb, a WHTeH-
CMBHOCTb [OXAA onpefendnacb C NOMOLbIO MeTannu-
YECKMX [OXOEMEPOB LMIMHOPUYECKON (hOpMbl BbICOTON
11 cm n gnametpom 10.6 cm. Mnowagb A, yepes KOTo-
pylo kannu BoAbl nMonaganu B AOXAeMepbl, cocTaBnsana
88.2 cm?. [loxxaemepbl ycTaHaBnMBanmchb no anameTtparb-
HbIM ly4am OpOLLUaeMOoN NMOLWaAun, U PpaccTosHUe MeXay
HUMK ObINO paBHO oAMH MeTp. Mo OKOHYaHMKM AoXAe-
BaHWUsi C MOMOLLbLIO MEH3YpKu u3amepsinics obbem Boabl
W cm, noctynueimin B foxaemepsbl 3a spems =20 muH, a
WHTEHCVBHOCTb AOXAA B HUX onpegensnack no dopmyne
(O.M. CaHosH, 1961):
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P

Pesyn bTaTbl U aHaANn3

Ha puc. 5 npeacraBneH rpaduk N3MEeHeHNst MIHTEHCUBHO-
CTV AOXIA B OX/AEMepax B 3aBUCUMOCTM OT MX yaarneHus
OT CTosIKa [OXAEeBarbHOro YCTPOMCTBA NpY UCMONb30Ba-
HUM CreayloLMX 3KCNepUMEHTanbHbIX [aHHbIX: Harnop
BO[lbl Ha BXxofe B AoxaesarbHoe ycTponctso H=12.3 m,
BHYTPEHHVE AnameTpbl CTBOMOB paBHbl 5 MM, nnowianb
BbIXoAHOro ceveHus conen w=0.1/35 cm?, cymmapHbIi
pacxop Bogapl, BbiTekawwen us conen O=0.24 nicek,
o,=65°n «,=80°, pagnyc nonnea R=5.5 m, uncno obopo-
TOB BpallleHus goxaesatens n = 90 o6/MuH.

0.3 P, mm/mun.
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® — 3KCnepuMeHTarnbHbleé 3Ha4eHUA UHTEHCUBHOCTU

Puc. 5. Npadunk usMeHeHNss MUHTEHCUBHOCTU 0XAA B oXAeMepax
B 3aBMCMMOCTY OT UX yAareHus OT CTosiKa AoXKAeBarNbHOro
YCTPOICTBa (cocmassieH agmopom).

Ugpwpwjhu dwpunwpwaghwnnieiniu

MpviBedeHHbI Tpadvk AaeT NpeAcTaBreHne O CTerneHu
paBHOMEPHOCTY pacrnpeaeneHns OoXAs Ha opoLlaeMon
nnowaau.

BernuuuHa gansHocTu noneta R v pacxoga Q cTpyii Boal,
nponyckaemown 4epes YCTPOWCTBO, 3aBUCUT OT Hamnopa
Boabl H Ha Bxome B goxaesarens. [pu paboTe paspabo-
TaHHOrO YCTPOMCTBA BENUYMHA STUX NapaMeTpoB 3aBUCUT
Takke OT 3HAYEHWI YIIoB Ol> O, U OT CKOPOCTU BpaLLeHus
poxgesaTensi.

[MpoBeAeHHble 3KCMEPUMEHTLI MoKasanu, YTO ecnv npu
(PUKCUPOBAHHbIX BENMYMHAX AaBMeHUs BOAbl Ha BXo4e B
OoXaeBanbHOe YCTPONCTBO M3MEHSITb 3HAYEHWS YITIOB Ha-
KroHa ero CTBOMIOB COOTBETCTBEHHO B npegenax 60°...70°
n 75°..90° To B yKasaHHbIX Avana3oHax UX U3MEHEHUsI
JoCTUraeTcs MakcumarnbHasi AnuHa paguyca nonvea R v
nyyuwasi CTeneHb PaBHOMEPHOCTU pacnpeaeneHns goXas
Ha OpoOLLaeMOM yyacTKe.

Ha puc. 6 npeacraeneHs rpadgukn sasucumocten R=f(H)
n Q=f(H), nocTpOEHHbIE C MOMOLLLIO MOMYYEHHBIX JKCTE-
PUMEHTambHBIX AaHHBIX MPYU UKCUPOBAHHBIX 3HAYEHUSIX
yrnos o, =65 0,=80°.
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+ — AnvHa paguyca nonuea R
® — 3KCMepUMeHTarnbHble 3HaYeHUsi UHTEHCMBHOCTMN

Puc. 6. OkcnepumeHTanbHble 3aBucumoctv R=f(H) v O=f(H)
(cocmaeneH asmopom).

3aknro4eHue

Pe3yﬂbTaTbI 3KCNepuMeHTanbHbIX UCCneaoBaHMm cneny-
€T paccMaTpuBaTb KaK npegBapuTesibHble, OOHAKO OHU
NOo3BONAKT cAenaTtb cneayoune BblBOAbI.

1. PaspaboTtaHHasi KOHCTPYKLUSI AOXAEBANbHOMO yCTPOM-
CTBa OTNMYAETCSI NPOCTOTON KOHCTPYKLUW Y HAOEXHOCTbIO
paboThbl.
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Utuéplwgdwl uwpph w2iuwwnwuph thnpdwpwpwlwlu hEnwgnunnwdp

E.M. U2shjwlg
Wywntdhynu b.d. Enhwqunngdh wly. gnwihl hhduwhwngtinh U hhnpninGluthlwyh huuinhwnniin

Pwlwih pwnbp' wldplwgdwl uwpp, Gip, Gupnid, npngynn wmwpwéph pwnwiypn, nenquwl hlnGLuhynipyndl,
etpdwl wulyntl

Udthnthwghp: 3Innwénd Uepyuwjwgywé Bu JGp Yynndhg dpwywéd wldplwgdwl uwpph w2huwwnwlph
thnpdwpwpwlwl hGnwgnunnie)ntuuGph wpnniupuGpp: Uwppp vwpptpdned £ YnUuwnpniyghwih wwpgnipjwdp
U wohuwwnwuph hnwuwihniejwdp: IGnwagnuninieiniulutph pupwgpnid pwgwhwjnyt] U uwpph thnnbph rEpdwUu
wuyjnultph pYwjhu wpdtputnp, npnug nEwpnitd wwwhnydynid GU npngdwl nwpwéph pungpydwlu wnwytiwagniu
2wnwyhnp W nnngynn Jwytptuh wudpbwgdwl jwywagniu wuwnhdwup: Unwgdt) BU npn2 nnGubhywywu Ywhidw-
6nipynLlutn, npnup puntpwagnnid GU wuanplwgdwl uwpph w2uwwnwlpp onh’ 15 U-hg ywywu sUpJwl wwjdwulbpnid:

Experimental Research of Water-Sprinkler Device Operation

E.P. Ashchiyants
1.V. Yeghiazarov Institute of Water Problems and Hydro-Engineering

Keywords: water-sprinkler device, consumption, pressure, radius of irrigated area, inclination angle

Abstract.The article considers the results of experimental research related to the study of operational peculiarities
of water-sprinkler device developed by our research group. The device is distinguished by its simple design and reliable
operation. Throughout the investigations the numerical values of inclination angle to the horizon of device hoses have been
estimated at which the maximum radius of irrigation area capture and the best sprinkling degree along the irrigated area
are ensured. Some technical dependencies have been derived, that characterize the operation of water-sprinkler device
with water pressure of less than 15 m.
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