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Summary
This article is aimed at the analysis and creation of new reclamation systems for irrigation of agricultural
products associated with climate risk. The scientific novelty is determined in the solution of the proposed
irrigation system with a submersible water intake device.
Abstract
Introduction. The optimal value of the water temperature for irrigation is 18... 22 degrees. The temperature
of the water from the well does not exceed the threshold of 7... 9 degrees. This will not benefit the plants.
According to scientists, the temperature difference between soil and water for irrigation should not exceed 5
degrees. Therefore, it is advisable not only to measure the temperature of the water, but also to ensure that
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containers are available in irrigation areas to warm it up. This approach is especially necessary when irrigat-
ing seedlings. Object. Based on existing irrigation equipment and technological processes for growing veg-
etable crops in the open ground, we offer a technology for water intake of irrigation water from different
depths of the reservoir. Materials and methods. The proposed experimental technology of water intake
from different depths is necessary for watering plants with water with different values of optimal tempera-
ture. The experimental system also includes materials from previous developments of float water intake
devices, an air cushion for regulating the depth of irrigation water intake and scientific materials accumulat-
ed by VNIIGIM scientists. Results and conclusions. The article analyzes and makes recommendations on
the creation of new reclamation systems for irrigation of agricultural products associated with climate risk.
The scientific novelty is determined in the solution of the proposed irrigation system with a submersible wa-
ter intake device. The submersible device is used to take water from a depth of 0.5...2.5 meters from the
mirror of the water surface. At the same time, in the irrigation season, the temperature of the irrigation water
depends on the depth of immersion. The deeper we pump the water, the colder it is, and vice versa, the
closer to the water mirror, the warmer it is. Thus, our technology is aimed at taking water of different tem-
peratures, depending on the depth of immersion of the float intake device, for irrigation of cultivated plants.

Keywords: irrigation systems, water intakes, suction air pipelines, water conduits, irrigation pipelines.
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YK 631.674
TEXHONOIMNMYECKU NPOLIECC BOOO3ABO0PA C NMOCJIOMHBbIM BOOOOTEOPOM

Mawep A.B., kaHOuGam cenibCKOX035UCMBEHHbIX HayK, cmapuwiuli Hay4HbIt compyOHUK
MeHbkoBa P. W., Hay4HbIlU compyOHUK

®edeparnbHbili Hay4YHbIU UeHmp 2udpomexHUKU u menuopayuu um. A. H. Kocmskosa
2. Boneoepad, Poccutickass ®edepauyusi

AkTyanbHocTb. Hanbonee ontvmanbHas TemnepaTypa Bogbl Ans nonmea coctasnseT 18...22 rpagy-
ca. M3 ckBaxnHbl HaNpsMYyo NonNuBaTb HEe PeKOMEHAYeTCH, Tak Kak TemnepaTtypa BOAbl IPYHTOBbLIX BOS MOXET
ObITb 7...9 rpagycoB, 37O He MNOMAET Ha Nofb3y pacTeHusM. [ToaTomy ee cHavana HabupatoT B eMKOCTU U atoT
nporpeTbest Ha conHue. o MHeHUo y4YeHbIX B aeane, pasHuua TemMnepaTtyp Mexay noyson 1 BOAOW AN ee
nonuBea He AOMMKHa NpeBblLaTh 5 rpagycos. [oaToMy TemnepaTypy BoAb! LienecoobpasHo He TOMNbKO M3MepsTh,
HO W JepxaTb Ha MONMBHBLIX y4yacTkax eMKOCTU AN ee nporpesa, Takoh nogxon ocobeHHO Heobxoaum npwu
opolueHun paccagpl. O6bekT nccnenaoBaHus. Ha 6ase CyLLeCTBYIOLLEH OPOCUTENBHON TEXHUKM N TEXHOMOM-
YeCKMX MPOLLECCOB MPW BbipalLMBaHMM OBOLLHbIX KYNbTYp B OTKPLITOM FPYHTE Mbl NpeanaraemM TEXHOMOMo BO-
[o3abopa nonueHOW BoAb! C pas3HoN rmybuHbl Bogoema. Matepuansi n metoabl. [peanoxeHHas aKcnepuMmeH-
TanbHasi TExHonormsl Bogosabopa ¢ pasHol rmybuHbl HeobxoavMMa Asi NonuBa pacTeHWn BOAOW pa3HOW ONnTu-
MarbHOM Temnepatypbl. B akcneprMeHTanbHyo crucTeMy Takke BOLLNM MaTepuarnsl npedbiaymx pa3paboTok
MOMMaBKOBbIX BOA03a0O0PHBIX YCTPONCTB, BO3AYLUHASA MOAYLLKa N5 PEryrnMpoBaHust riyouHbl 3abopa nornmMBHON
BOAbl U UMEIOLLME Hay4yHble MaTepuarnbl, HakonmeHHble yyeHbiMn BHUATMMM. Pe3ynbTatbl U o6cyxaeHus.
[aHHasa cTaTbs HanpaBrieHa Ha aHanuTUKY W co3aaHne HOBbIX MENMOPaTVBHLIX CUCTEM A5 OPOLLUEHUS Cenb-
CKOXO3SIMCTBEHHOW MPOAYKLMN COMPSKEHHBIX C KNMMaTUYECKMM pUCKOM. HaydHasi HoBM3Ha onpedeneHa B pe-
LUEHUW NPeaSIOKEHHON CUCTEMbI OPOLLEHUS C MOrpy>KHbIM BOA03aboOpHbIM YCTponcTBOM. [lorpyxHoe ycTpou-
CTBO CrnyuT Aans 3abopa Bogbl ¢ rnyduHsl 0,5...2,5 meTpa OT 3epkana BogHon noeepxHoctu. lNpu 3Tom B no-
FIMBHOWN CE30H, OT NyOVHbI NOTPY>KEHNA 3aBUCUT TeMnepaTtypa NonueBHOW Bofbl. Yem rny6xe Mbl 3akayvBaem
BOZY, TEM OHa XOroAHee, 1 HaobopOoT, YeM Brvke K 3epkany BoAbl, TeM Tennee. TakuMm o6pa3oMm, Halla TEXHO-
rnorvs  HanpasneHa Ha 3abop BoAbl pa3HOM TeMnepaTypbl, B 3aBUCUMOCTU OT ryOUHbI MOrpyXeHNs Nonnaeko-
BOro BOJ03abOpHOro YCTPOMCTBA, AN OPOLLEHNS BO3AENbIBAEMbIX PACTEHUNA.

Knroyeeble cnoea: opocumernbHble cucmemMbl, 80003abopbl, 8cackigaroujue 8030ywHble mpybo-
rpo8o0dbl, 8000800k, M0IUBHbLIE MPY6OMNPOBOOHI.

LUuntupoBaHnue: Manep A. B., MNeHbkoBa P. WN. TexHonormyeckuin npowuecc Bogo3abopa ¢ NOCNoviHbLIM BO4O-
otbopom. M3eecmusi HB AYK. 2024. 1(73). 330-336. DOI: 10.32786/2071-9485-2024-01-37.

ABTOpCKMIA BKNnag. Bce aBTOpbl HACTOALLEro UCCefoBaHUS NPUHMMAanM HenocpeacTBEHHOE yyacTve B MiaHMpoBa-
HUWU, BbINOJTHEHNN UK aHann3e AaHHOro unccrieqoBaHus. Bce aBTOPbI HaCTOHLLl,eVI CTaTbu O3HAKOMUNUCb C nNpeacrtaB-
NNEHHbIM OKOHYaTesIbHbIM BApUaHTOM U O,D,O6pVIJ'IVI ero.

KoHdnukT nHTepecoB. ABTOpLI 3asiBNSOT 00 OTCYTCTBMM KOH(PIIMKTA UHTEPECOB.
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BBeaeHue. B cnncok pacTeHuin, KOTopble HE MEePEHOCHAT XONOoAHY0 BOAY, BXOOAT: NOMU-
Jopsbl, orypubl kabayku, nepubl. Jaxe B npoxnagHyro Norody, Koraa HeT nepenaga Temneparyp,
3TU KynbTypbl HE NEPEHOCAT nonuea negsHon sogon. OBOLWM Ha Takoe HeBHMMaHMWe K cebe oTBe-
TAT 6onesHAMM, cnocobHbIMU NPUBECTU K TMbenu Bcero ypoxas. Bo-nepBbix, xonogHas Boga Mo-
XET LLOKMPOBaTh pacTeHusi, B pe3ynbTaTe Yero oHu BnagyT B CTPECCOBOE COCTOSIHME U MOryT No-
rMbHyTb. Kpome Toro xonogHasi Boga MOXeT NOBpPeanTb KOPHW, YTO MpUBEAET K NIOXOMY POCTY U
passuTuto pactenHmn [1, 2]. Korga xonogHasa Boga ncnonb3yeTcs A58 NonvMBa pacteHum, 3To MOXeT
NPUBECTM K paspbIBy pacTUTENbHbLIX KMETOK OT Pe3koro M3MeHeHUs TeMnepaTypbl, 3TO MOXET Npu-
BECTU K 3aMefJIeHMI0 POCTa, MOXENTEeHU0 NUCTbEB U Jaxe rmbenu pacteHun. VcknoyeHue co-
CTaBNAT TOMNbKO XNagoCTONKME KyNbTypbl, HANPUMEP KanycTa Nyk u YecHok, OgHako gaxe npu ux
nonvBe BOAOW HWXe ONTMManbHOW TemnepaTypbl CrneumanucTbl PEKOMEHAYT nonueBaTb ee B
Mexaypsiabsix, BONM3n nocagok Bo3genbiBaeMon KynbTypbl. Hanbonee ontumansHas tTemnepary-
pa Boabl anst nonvea 18...22 rpagyca. B opocuTensx, roe temnepaTtypa BOAbl MOXET ObITb HUXeE
10 rpagycoB, ee cHavarna HabupatoT B eMKOCTM M JaKT NPOrpeTbCs Ha comnHue. Mo MHeHuo yye-
HbIX B waearne, pasHula TemnepaTtyp Mexay noyYBol 1 BOAOW AN ee nonvea He LOSPKHa NpeBbl-
watb 5...7 rpagycos. [Noatomy uenecoobpa3Ho AepxaTb Ha MOMMBHBIX y4acTKax eMKOCTUM And
nporpesa Boapl [3, 4, 5]. PewleHne KOMNNIEKCHOW 3agayvn perynmpoBaHns rmapoTepMmuyeckoro pe-
XrMMa arpouUToLEHO3a 1 3aLLMTbl NOCEBOB OT KNMMMaTUYECKMX PUCKOB NpeanonaraeT peanusawuio
N OCO3HAHHOE ynpaBsreHue, BCen COBOKYMHOCTbIO (PYHKLUN TEXHUYECKOW CUCTEMBI, BKMOYad: pe-
rynupoBaHue BOOHOrO pexuma MoYsbl; perynupoBaHve TemnepaTypHOro pexuma noyebl, B TOM
yncne — KOMMeHcaumio N30bLITOYHON TemnepaTypHOW HanpsXKEeHHOCTU U 3aluTy OT KPUTUYHECKUX
NOHWXEHUN TemnepaTtypbl Npyu 3amopo3skax [6, 7, 9]. [Nonus oBoLLer XONoAHOW BOLOW Bbi3biBaeT
LLIOKOBYIO peakumio 0cobeHHO B xapkyto norogy. KopHu npu atom He cnocobHbl ycBauBaTb BOAy,
€030aeTcsa UNm3unga nonmea, a pacteHusa 06e3BoXMBasACh, 3aMeansalT pocT. Kpome Toro xomnoa-
Hasi BoAa NpuMBOAUT K YaCTUYHOMY OTMUPaHUIO Nepudepuyecknx KOpHen, pacnpoCcTpaHeHUo Kop-
HEBbIX THUMEN, rPUBKOBLIX N BUPYCHbIX 3aboneBaHui [8, 11]. OGbekTOM UccrnegoBaHns SBNSieTcs
BOA03ab0OpHOE YCTPOWCTBO MOMSIABKOBOrO TWMa, Ha BO3AyLUHOM noaylwke. [NpennoxeHHas Hamu
TeXHonornsa Bogo03abopHOro YyCTPONCTBa NO3BONMUT 3aKkaunmBaTb NOMMBHYKO BOAY pPa3fiiyHOM Temne-
paTypbl C pa3Hon rnybuHbl opocutens, ot 0,5 go 2,5 meTpoB.

MaTtepuanbl n metofabl. B akcnepvMmeHTanbHy0 CMCTEMY BOLLMWM MaTepuansl npeabiay-
LUMX pa3paboToK NoMNnaBkoBbIX BOA03abOPHbLIX YCTPOWCTB, U UMEKOLLNE HAyYHO TEXHUYECKME Ma-
Tepuanbl, HakoMnmneHHble Yy4yeHbIMn BcepoccuMickoro Hay4HO-uccrefoBaTeribCckoro WMHCTUTYTA
rmapoTexHukn n menvopaumm (BHUUIMMM). XonogHon Bogon gonyckaetcd nonvBaTb TOMbKO Te
KyNbTypbl, KOTOPbIE XOPOLUO MEPEHOCAT MpoxXnagy U Hu3kue temnepaTtypbl. K TakoBbIM OTHOCS:
BCE cCOpTa KanycTbl; CBekna, kaptodens 6060Bble U 3epHOBbIE KynbTypbl. HO gaxe Ana Hux
nyywe npuMMeHNATb OOXAEBOW METOZ MONvMBa, KOTOPLIN OKaeTcs Hambonee 3GdEKTUBHBLIM.
CBA3aHO 3TO C TeM, YTO MOKa BOAA pacrbifnseTca Ha Merkue 4acTuupbl, OHa yCcrneBaeT HEMHOro
corpeTbes. Moatomy onTumansHasa Boga Ans nonvea Oyaet HenmTpanbHast B uHTepBane 15...25
rpagycoB, 3TOr0 MOXHO AOCTUYb, HaMoNHUB BOMbLUYD €MKOCTb BOOOW M3 BOOAOUCTOYHMKA C Be-
yepa, U AaTb en 3a HOYb OTCTOATCH UMM 3a AeHb HarpeTbes. [1pn OOCTWKeHUN onTUMarnbHOW
TemnepaTtypbl OCYLLECTBNATb MOSMB.

Pe3ynbTathbl 1 o6cyxaeHue. HayyHass HOBU3Ha onpefeneHa B TexHONornm sogo3sabop-
HOro ycTpowcTea M npuHumna ero paboTbl. MorpyxHoe BoAo3abopHOe YCTPOWUCTBO CRAYXUT Ans
3abopa Boapl ¢ rmybuHbl 0,5...2,5 MeTpa OT 3epkana BogHOW NoBepxHocTU. Npu 3TomM B NoOnNuBe-
HOW Ce30H, OT rMybuHbl NOrpyXeHus 3aBUCUT TemnepaTypa nonveBHOM Boabl. Yem rnybxe, Tem
BoAda xonogHee, U HaobopoT, Yem Bnumxe K 3epkany Boabl, TeM Tennee. Takum obpasom, Hawa
TEXHOMMOrNA HanpaerieHa Ha 3abop BoAbl pa3HOM TemnepaTypbl, AMNs OPOLLEHNS] pacTeHWIA, BO3-
AenbiBaeMbIX NponaluHbIX KynbTyp. B »xapkyto norogy naeansHon Temnepatypor Bodbl Ans No-
nunea 6yget 18...22 rpagyca. B npoxnagHble nacMypHble AHM OCOBEHHO Nocne XONoAHbIX HOYENn
notpebyetca 6onee Tennasa Boga. [Ans MOMOAbIX HEOKPENLWMX CriabbiX KOPHEN BCEX OBOLLHbLIX
KynbTyp Jyylle ToXe nocrtapatbCs nonmeath UX Tension BoAon. [lonycTMMmon cumMtaeTcs Temne-
paTypa nonueHoun Boabl 25...30 rpagycoB Unu YyTb BbiLLE.

MpaBunebHO BbIbpaHHasa TemnepaTypa BoAbl NO3BOMUT pacTeHUsIM MOSIHOLIEHHO YCBOUTb
nuTaTenbHble BELLEeCTBa, NpeaoTBpaTuT nx ot 6onesHen. Kateropuueckm Henb3s nonveatb pac-
TeHUa TemnepaTtypoun BoAbl HWXe 15 rpagycoB, Tak Kak 3TO NpuBeAeT K CTpeccy pacTeHui u
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BO3MOXEH PUCK NOSABMEHUS BO3OyauTenen KOPHEBBLIX M MPUKOPHEBbLIX THUMEN, KOTopble OyayT
yrHeTatb poCT U passBuTue Bo3genbiBaemblx KynbTyp [10, 12]. MNonue xonogHon BOAOW HUxe
15°C uenecoobpaseH Ansi NonvMBa MeXAypsiavi, Mpu BbICOKOM TemnepaType Bo3dyxa, korga
nporpes nousbl gocturaeT 50°C, T.e. Ha MHOrO MpPEeBbLILLAET ONTUMAanbHYK TEMMNepaTtypy Moysbl
(1025°C), Takoi NonmB UCMONb3yeTcs A OXMNaXaeHWs NOYBbI.

JleTHee nporpeBaHue BoAbl OTHOCUTCSA KO BTOPOMY Mepuony M3MeHeHUs TemnepaTypbl
Boabl B 03epe. OH HauyMHaeTCcs, Kak TONMbKO TemnepaTypa BEPXHUX CIOEB CTAHOBUTCH BbllLE
4°C. OueHb XOpOLLO TeMnepaTypHOe PaccroeHne BO3MOXHO HabrioaaTh B BOJOEMax CO CTOSI-
Yen BOOOM — 03epax, Npyaax, BogoxpaHunuwax. PaccmoTpum Bonpoc n3amMeHeHus Temnepary-
pbl BoAbl Ha pa3sHbix rnybuHax. [MoBEpXHOCTHbLIN CNOW BOAbI MMEET TeMMepaTypy OKoso 4 rpa-
AYyCOB, UTO COOTBETCTBYET MakKCMMarnbHOW ee MNoTHOoCcTU. Takum obpasom, C yBenuyeHuem
rnybuHbl TeMnepaTypa BoAbl NOHWXaeTcH. JleTom Hanbonee Tennble CNoOW BoAbl pacrnonaratT-
Csl y MOBEPXHOCTU, a XOJlIodHble CNOW BOAbl HAaXOAATCs rnybXke, OTHOCUTENBLHO 3epkana no-
BEPXHOCTU BoAbl. lNMepemelunBaHne cnoeB BOAbl OCYLLECTBIISIETCS TOMIbKO C MOMOLLbIO BETPA,
HO YeM cunbHee noBbIlaeTcs TeMnepaTypa BEpPXHUX CMOEB BOAbI B BOJOEME, TEM 3aTpyaHM-
TeflbHee CTaHOBUTCA MepeMeLlnBaHMe NOBEPXHOCTHbLIX CIOEB BOAbl. B utore B rnmy6okux ose-
pax ycTaHaBfMBaeTCsl TPW CIosl, CUITbHO pasfnnyaroLlmnxcs Mexagy coOOoM: aNMIMMWUOH, MeTa-
NMMHUOH W TUNOSNIMMHMOH. B Halwem criyyae cnon MeTanMMHWOH — 3TO HebonbLLION nepexoa-
HbI Nepuog OT TENMOoro NOBEPXHOCTHOrO Crlos, K XOI0gHOMY NPUPOLAHOMY, KOTOPbIN XapakTe-
pu3yeTcsa pe3kMM CKaykoM TemnepaTypbl BOAbl B CTOSYMX BogOeMax, JOXO4AWuMM Temnepa-
Typamu ¢ pasHuuen oo 10°C Ha oguH MeTp.

Mcxoasa v3 Bbille U3NMOXEHHOro MaTepuana, Hamu 6binyM HavaTbl UccregoBaHus Mo Bbl-
SABNEHMIO N pa3paboTke TEXHOMOMMN OPOLLEHNST OBOLLHBLIX KyNbTyp ANS UX NOonvMBa BOAOW OMNTU-
ManbHOM Temnepatypbl. bbina noctaBneHa 3agadva, paspabotatb Bog03abopHOE YCTPOMCTBO,
nocpeacTBOM KOTOPOro Obin 6bl BO3MOXEH 3abop BOAbl C pa3HOW rnyOuHbI OPOCUTENBHOMO Npy-
Aa, o3epa nnm BoAoxXpaHunuLia pucyHok 1.

lNMpuHyun pabomsbi nonsaekoeo2o eodo03abopHo20 ycmpolicmea. Kak nokaszaHo Ha
pucyHke 1 nogada nonMBHOM BOAbI B CUCTEMY OPOLLIEHUSA OCYLLIECTBSeTCA U3 npyaa 1unu o3epa
BOASHbIM HacocoMm 4, KOTOpbI nosiydaeT NpyMBoA OT ABuratensa 5 yepes BpalleHne KapgaHHoro
Bana. ®PyHkumst 3abopa BoAbl C pa3HoO rMyOUHbI OCYLLECTBSIETCA 0OBLEMOM CXKaToro Bo3gyxa B
BO3ayLLHOWM nogylke. MNMpu ymeHbLLeHM o6bema Bo3ayxa MOnNfaBkOBOE BOA03abOpHOE YCTPOu-
CTBO OnyckaeTcsl Ha bonee rnybokuii crio BoAoeMa, rae TemnepaTypa Bodbl HUXe, YeM Ha Mo-
BEPXHOCTM 3epkana BoAbl. 3aTeM Boda NocpeacTBOM TpaHcnopTupytowero Tpybonposoaa 6 no-
JaeTcs B pacnpefenutensHbli Tpybonposoa 7 v pacnpeaensieTcs no nonveBHbIM Tpybonposo-
Aam. C nonueHbIX TpybonpoBOAOB BoAa Yepe3 KanenbHUUbl Unn AoxaeBasibHble ManooobEM-
Hble Hacagku nonagaeT B NoYBy.

\! |

\/./ |

1
6 3 )

1 2

PucyHok 1 — YCnoBHas cxema CUCTEMbI OPOLLEHMST C MOTPYKHbIM BOA03a00PHbLIM YCTPONCTBOM
Figure 1 — Schematic diagram of an irrigation system with a submersible water intake device

1 — Npya HakonuTenb;2 — NOrpPy>XHOW NOMMaBKOBbLIM BOA03a60PHWMK; 3 — HANOPHbLIN 1 BO3AYLUHBIN TPY6OoNpoBOab;
4 — BogsiHOW Hacoc; 5 — aBurartens; 6 — TpaHcnopTMpYoLWWA TpybonpoBoa; 7 — pacnpeaenuTenbHbI
TpybonpoBog; 8 — nonmeHble TpyGonposoael
1 — storage pond;2 — submersible float water intake; 3 — pressure and air pipelines; 4 — water pump; 5 — engine;
6 — transportation pipeline; 7 — distribution pipeline; 8 — irrigation pipelines
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Ha pucyHke 2 nokasaHo yCroBHOE BOA03abOpHOE YCTPOMCTBO C MOMNITaBKOBOW KaMepoM, C
BUOOM CBepxy M B npocunb. PacnonoxeH Bogo3abopHbIi CErMEHT Ha BO3AYLLIHOW noAyluke, ¢
30/10THUKOM ONA 3aKavku Unm otbopa Bo3ayxa.
a) Bua B npodunek / profile view B) BMA cBepxy / view from the top

2

/ /

PrcyHoK 2 — YCTPOMCTBO MOrpyXHOro Bogo3abopHuka
Figure 2 — The device of a submersible water intake

A

1 — nonnaekoBbI BOJ03abop; 2 — BcacbIiBaoL M NaTpybok; 3 — BoA03abopHble OKHA; 4 — 30MOTHUK,;
5 — Bo3aylwHas nogywka; 6 — MecTo nocagku naTpyoka; 7 — kpenneHune
1 —float intake; 2 — suction nozzle; 3 — intake windows; 4 — spool; 5 — air cushion; 6 — nozzle landing place;
7 — mounting

Kak nokasanu uccnegoBaHusi Npy 3amepax TemnepaTypbl BoAbl Ha pasHbIX CTOAYMX BO-
aoemax r. Bonrorpaga v npuropogHon ero Yactmn, Ha BapsapoBckoM BOgOXpaHMnMLLE U Ha npy-
Ay-HakonuTene «Becenasa 6anka», Temnepatypa BoAbl M3MeHSeTCa Mo rnybuHe OT 3epkana Bo-
Abl B 3aBMCUMMOCTM OT TemrnepaTtypbl Bo3dyxa. Yem rnybxe npoBOAMMMCL 3amepbl, TEM HWXe
TemnepaTypa Bogpl Ha 3...5°C (Tabnuua 1).

Tabnuua 1 — NameHeHne TemnepaTypbl Bo3gyxa v Bogbl (Ha 14.06.2023r.)
Table 1 — Change in air and water temperature

e | | Toeperiee (C)costya ncom 2 sheun rsuepenia i) (A7
number (M) Depth (m) 800 | 1200 | 1500 | 1800 | 21,00

Temnepatypa Bo3ayxa / Air temperature

- - 25 27 33 30 27
Temnepatypa Boabl / Water Temperature

1 0,40 21 22 24 26 26

2 0,80 20 21 23 25 25

3 1,20 19 20 22 24 22

4 1,60 17,5 19 21 23 20

5 2,00 15 18 20 21 19

Mo TabnunyHbiM nNokasaTensmMm MOXHO coenaTtb BblBOA, YTO TemnepaTtypa BOAbl OTrin4a-
nacb no rnyérvHam 1 nNo BpEMEHU CYTOK.

Ansa obecneyeHusn 3abopa BoAbl C HY)XHOW rMyOuHbLI B CUCTEME OPOLLEHUSA NpeaycMoTpe-
Ha KOHCTPYKLMS1 BOA03abOPHOro yana (pMcyHok 3).
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B npennoxeHHOM KOHCTPYKLMM NOrpyXeHne BcachbiBaloLWEro BO403abOPHOro ycTponcTea
1 Ha HeoGxoaumyto rnybuHy obecneunBaeT Bo3ayLiHaa noaylika 10, rodpupoBaHHbIA U TMBKUIA
TpyoonpoBoabl 3,5. 3ab6op BoAbI NPONCXOOUT Yepes BcacbiBaloLMe NepdoprMpoBaHHbIE OTBEP-
ctMa 9 u BcackiBawolWmiA TpybonpoBoa 2 B HamnopHbI TpybonpoBoa 5, nocpeacTBOM BOASHOMO
Hacoca 6.

3areM nonveHasa Boda Onmskas K onTMMaribHOM TemnepaType NodaeTcs B TPaHCNOpTU-
pylown Tpybonposoa, a fanee B CUCTEMY OPOLLUEHUS PUCYHOK 1 1 pacnpegensieTcs no moay-
NSIM OpPOLLIAEMOTO y4acTka.

PucyHok 3 — BogosabopHsbliii y3en (B3Y)
Figure 3 — Water intake unit (VSU)

1 — norpyHowi Bofo3abopHuK; 2 — BcacbiBatoLLmi naTpy6ok; 3 — rubkuii rodpprpoBaHHbIv Tpy6onpoBos;
4 — coeguHUTENbHaa MydTa Ha WapHupax; 5 — HanopHkIN rMbkun Tpybonposoa; 6 — Hacoc;
7 — TpaHcnopTupylowmin Tpybonposos; 8 — onopHasi CTaHuHa; 9 — BcacbiBaloLLUE OKHa;
10 — Bo3gylwHas noaywka; 11 — Bo3gyLwHbIn Tpy6onpoBos
1 — submersible water intake; 2 — suction nozzle; 3 — flexible corrugated pipeline; 4 — hinged coupling;
5 — pressure flexible pipeline; 6 — pump; 7 — conveying pipeline; 8 — support frame; 9 — suction windows;
10 — air cushion; 11 — air pipeline

3akntoyeHue. [peacrasneHHas BOA03abopHas CUCTEMY OpOLLEHMS C pasHbIX rybuH Bogoema
MO3BONUT OpOLLAaTb CENbCKOXO3SINCTBEHHbIE MPONaLUHble KyNbTypbl MOMMBHOW BOOOW MPUONMKEHHOW
onTumanbsHon TeMmnepatypbl. OCOGEHHO NONOXMTENBHO 3TO CKaXeTCHA NpU BblpallMBaHUM paccagbl, Npu
BO3[enblBaHUM Tennontobmsbix oBoLLEn. [103BONUT NPOTUBOCTONATL KIMMaTUYECKUM pUCKaM, Korga no-
CTOSIHHYIO XXapy HW pasy He CMEHWUT J0XAOb, U 3a HOYb MPOrpeThbi BO3AYX He ycrneBaeT OCTbITb. B Takown
nepuopg HoYHas Temnepartypa He OrMycKaeTCs Huxke 28...30°C. lMpeaonoxeHHas cuctema opoLleHus ¢
pa3paboTaHHbIM BO403abopoM BOAbl C pasHOW rMyOuHbI BOOOEMA, OKaXKeT MONOXWUTENbHOE BIUSHUE
Npu aHOMarbHbIX XXapkux nepuogax noyieBoro ce3oHa, MOCPeACTBOM OXIaXKAEeHUst NOYBEHHOTO NOKPOBA
NnonuBHbIX Moaynewn. o3BonuT NponsBoanNTbL MOMMBLI B pasHble NepuoAbl BereTauuy Tenson unm xo-
noaHon BoAoMn, (T.e. NOMMBHOW BOAOKW pasHOW TeMnepaTtypbl) B 3aBUCMMOCTM OT KNUMaTUYECKNX nepe-
nagoB TeMnepaTypbl OKpYXKatoLLero Bo3ayxa v rmyouHbl Bogo3sabopa.

Conclusions. The presented irrigation intake system from different depths of the reservoir will
allow irrigation of agricultural row crops with irrigation water at an approximate optimal temperature.
This will have a particularly positive effect when growing seedlings, when cultivating thermophilic veg-
etables. It will allow you to withstand climatic risks when the constant heat is never replaced by rain,
and the warmed-up air does not have time to cool down overnight. During this period, the night tem-
perature does not fall below 28 ... 300C. The proposed irrigation system with a developed water intake
from different depths of the reservoir will have a positive effect during abnormal hot periods of the field
season, by cooling the soil cover of irrigation modules. It will allow irrigation in different periods of the
growing season with warm or cold water (i.e. irrigation water of different temperatures), depending on
climatic changes in ambient air temperature and water intake depth.
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