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Summary
An automatic regulator for water distribution in open irrigation systems is proposed, which will find application in
farms that need reliable accounting data, filling and maintaining specified water levels in irrigation canals.
Abstract
Introduction. Rational use of water bodies is possible only if reclamation systems are equipped with mod-
ern and affordable automation means, which will allow reducing unproductive water losses at the lowest
cost of production and operation. The relevance of creating new automatic water flow regulators is due to
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the increase in irrigated areas for the implementation of the program in the Volgograd region. Object. The
object of the study is the water level regulator in the downstream of the irrigation canal. Materials and
methods. A theoretical justification is given for calculating the capacity of the developed auto-regulator
based on an analysis of fluid flow using D. Bernouli's equation and a hydraulic calculation of the regulator
elements. Results and conclusions. An automatic regulator has been developed for water distribution in
open irrigation systems, which allows for initial filling in accordance with the calculated flow rate, does not
allow overflow, maintains a given water level during operation, does not depend on electricity, has a simple
design, resistance to external influences and the ability to be serviced by personnel without special highly
qualified training and significant time investment. A theoretical justification is given for calculating the capac-
ity of the developed auto-regulator based on an analysis of fluid flow using D. Bernouli's equation and a
hydraulic calculation of the regulator elements.

Keywords: automation of reclamation systems, automatic water supply regulators, irrigation canals, farms.

Citation. Ovchinnikov A. S., Kiselev A. A. Melikhov K. M., Kozinskaya O. V. Theoretical justification of the
throughput capacity of the developed automatic regulator for water supply to the irrigation canal. Proc. of the
Lower Voolga Agro-University Comp. 2024. 1(73). 234-241 (in Russian). DOI: DOI: 10.32786/2071-9485-2024-01-27.
Author's contribution. All authors of this study were directly involved in the design, execution, or analysis of this study.
All authors of this article have read and approved the final version submitted.

Conflict of interest. The authors declare no conflict of interest.

YK 626.823.6
TEOPETUYECKOE OBEOCHOBAHUE NPOMYCKHOM CMNOCOBHOCTN PASPABOTAHHOIO
ABTOPEIYJIATOPA NOAAYY BObl B OPOCUTEJIbHbIU KAHAI

OBumHHUMKOB A. C., akademuk PAH, dokmop cernbCKkoxo3sicmeeHHbIX HaykK, rnpogeccop
Kucenés A. A., acniupaHm
MenuxoB K. M., kaHdudam mexHu4deckux Hayk, doueHm
KosuHckasa O. A., kaHOudam ceribCKOX035UCMBEHHbIX HayK, Q0UeHm

®rb0Y BO Boneoepadckuti FTAY
2. Boneoepad, Pocculickass ®edepauyusi

AxTyanbHoCTb. PauunoHanbHoe Mcnosnb3oBaHWe BOAHbLIX OGBbEeKTOB BO3MOXHO TOMbKO MpU OCHa-
LLLEHUN MenMOopPaTUBHbLIX CUCTEM COBPEMEHHbLIMW 1 AOCTYNHbIMU CPeAcTBaMy aBToMaTu3aumsi, YTO Mo3BO-
NAUT NPU HAUMEHbLUMX 3aTpaTax Ha M3roToBMAEHME U IKCMyaTaumio COKpaTUTb HENPOM3BOAUTENbHbBIE NOTe-
pv Bogbl. AKTyarnbHOCTb CO34aHUS HOBbIX aBTOMaTUYECKUX PEryrnsTopoB pacxoda BoAdbl obycrioBrneHa yBe-
NYeHnEeM opoLLaeMblX MMoLWaAen no peanusauum nporpaMmmMbl Ha TepputTopum Bonrorpagckorn obnacrtu.
O6bekT. OOBLEKTOM MCCNEdOBaHUS SABMSETCSH PEerynsatop YpPOBHS BoAbl B HWkHEM Obede kaHan-
opocutens. Matepuanbl u metoabl. [puBeaeHo TeopeTndeckoe 060CHOBaHME MO pacyeTy NPOMyCKHOW
CNocoBHOCTN pa3paboTaHHOro aBTOPErynATopa Ha OCHOBE aHanu3a Te4eHUs XUAKOCTU C UCMOMb3oBaHNEM
ypaBHeHus [. BepHynnu n rmgpaBnvyecknii pacyeT anemMeHToB perynatopa. PesynbTaTtbhbl U BbIBOAbI.
PaspaboTtaH aBTOMaTUYECKUI PerynaTop Ans BogopacnpeneneHus Ha OTKpbITbIX OPOCUTENBbHbBIX CUCTEMAX,
NO3BOMNSAIOLWMIA NPOU3BOAUTEL HaYyarbHOe 3anofiHeHNe B COOTBETCTBUMU C pacyeTHbIM pacxodoM, He Jonyc-
KaloLmin nepenornHeHne, NogaepXKMBatoLWmMin B xoae paboTbl 3a4aHHOr0 YpOBHS BOAbl, HE 3aBUCSLLUIA OT
3MNeKTpo3Heprun, obnagarwLwuini NPOCTOTON KOHCTPYKLMMW, YCTOMYMBOCTBbIO K BHELUHUM BO3OEWCTBUSM U
BO3MOXHOCTbK 00CNyXMBaHWsA NepcoHanom 6e3 cneumanbHOM BbICOKOKBANMMULMPOBaHHOW NOATOTOBKU 1
3HauUUTENbHbIX 3aTpaT BpemeHu. MNpuBeaeHo TeopeTnyeckoe 06OCHOBaHME MO pacyeTy MPOMYCKHOW Cro-
cobHocTM pa3paboTaHHOro aBTOpPErynsTopa Ha OCHOBE aHanu3a TeYeHWs XWOKOCTU C UCMOoNb3oBaHWeM
ypaBHeHus [. BepHynnu u ruapasnmyeckmii pacyeT afieMeHTOB perynaropa.

Knroyeenle croga: asmomamusayusi MesiuopamusHbIX cucmemM, asmopeaynsmop nodaqu 600k,
KaHas-opocumers, hepmepckue xo3slicmea.

LUutupoBaHue. OBumHHUkoB A. C., Kucenée A. A. Menuxoe K. M., KoauHckas O. B. TeopeTuyeckoe oboc-
HOBaHME NPOMYCKHOM CMOCOBHOCTM pa3paboTaHHOro aBTOPErynsiTopa NoAayn BOAbl B OPOCUTENbHBIN Ka-
Han. Mzeecmusi HB AYK. 2024. 1 (73). 234-241. DOI: DOI: 10.32786/2071-9485-2024-01-27.

ABTOPCKMﬁ BKnaa. Bce aABTOPbI HacToALllero uccnenoBaHna npuHUManun HenocpeacTtBeHHoe y4yacTtue B ninaHupoBa-
HWK, BbINONHEHUN UK aHanNn3e gaHHOro mnccnegoBaHUA. Bce aBTOpbI HaCTOﬂLLI,eIZ CTaTbu O3HAKOMUIUCL U Oﬂ,O6pMJ‘II/I
I'IpeJJ,CTaBJ'IeHHbIVI OKOHYaTeNbHbIN BapuaHT.

KoHdnukT nHTepecoB. ABTOpbI 3asiBNAOT 06 OTCYTCTBUM KOH(PNIUKTA MHTEPECOB.

BBepeHue. BoccTaHoBNEHNE M OCHaLWEHNE COBPEMEHHBIMU TEXHOMOIMSAMU OPOCUTENb-
HbIX CUCTEM SIBNISIeTCA NpuMopuTEeTHON 3adadven Poccuinckon degepauun. Ha cerogHAWHMA OeHb
OpoCUTENbHbIE CUCTEMbI NMPOXOAAT 3Tan PEKOHCTPYKUMWN CYLLECTBYHOLMX U CTPOMTENLCTBA HO-
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Bblx cuctem. C pasBuUTMEM KOMMbLIOTEPHLIX TEXHOMOrMN W MNOCTaBMEHHOW MpPaBUTENLCTBOM
Hallen CTaHbl 3aJayn MMMNopTO3aMeLleHnss HeOBX0ANMMO OCHaCTUTb MMOPOTEXHUYECKME COOpPY-
XEHUS COBPEMEHHBLIMU aBTOMaTM3UPOBaHHbIMK Npubopamn ydeta NogaBaeMon Ha OpOCUTESb-
Hble KaHarnbl BOAbI.

Pa3paboTka adhpekTUBHbIX U HAAEXKHBIX UPPUrALIMOHHBIX CUCTEM, BOJOXO3SNCTBEHHbIX U
rMAPOTEXHNYECKNX COOPYKEHUI CNOCOBCTBYET Pa3BUTMIO HOBbIX TEXHOMOIUIA NPW CTPOUTENLCTBE
W 3KCrnyaTauun COOPYXXEHWA Ha KaHanax OpOCUTESbHLIX CUCTEM C LErnbilo 3KOHOMUM OpOCU-
TenbHOM BoAbl [1-4], TaK kak pacTtyliee BoAOMNOTPeONEHNE U KIMMATUYECKME N3MEHEHUS SIBNS-
HOTCSt OCHOBHbLIMW UCTOYHMKaMK NpobrnemMbl HEXBATKM BOAHbIX PECYPCOB BO BceM Mupe. B cBsAsm ¢
9TUM aKTyarnbHbIM BOMPOCOM SBMSETCA UCCNeaoBaHWe MEeTOA0B MO MOBbLILIEHUIO KadecTBa pery-
NMpoBaHWsa BOAbI B KaHaNax opocuUTenbHbIX cucTeMm [5, 6].

Bonrorpaackaa obnacte HaxoguTCA B 30HE PUCKOBAHHOMO 3emnefenus, rae nonyvyeHue
BbICOKUX YPOXKaeB HEBO3MOXHO 6e3 MCNoNb30BaHMSA OPOCUTENBHbBIX MENMOPALIUNA.

B HacTosilee Bpems obuwas nnowaab 3emenb nog opoweHnem B Bonrorpaackon obna-
CTu cocTaBnseT bonee 67 ThiC. ra, kK 2024 rogy nnaHMpyeTcsa HapacTUTb OpoLLlaeMble noLaam
Ao 90 TeIC. ra, a crnegoBaTernbHO, HEOOX0AUMO aBTOMaTU3MpPOBaTh BOAOYYET C MCMOMb30BaHEM
WHHOBALMOHHLIX TEXHOMOMA U TEM CaMbIM PerynMpoBaTh Npouecc pacnpeneneHns Boabl B He-
0b6xoaMMbIX obbemax.

Ha cerogHAWwHWA OeHb MHOMME MEenuMOpaTUBHBLIE CUCTEMbI OCHALLEHbl NPOCTENLLNMMU
CpeacTBa yyeTa BoAbl B OPOCUTENBHbIX KaHanax v ynpasneHne npoLeccoMm BoAonofaun Beaet-
CSl B PY4YHOM pexume perynmpoBLLMKOM, YTO BeeT K nepepacxody OpOCUTENBHOW BOAbI U BO3-
HUKHOBEHMIO BO3MOXHbIX aBapUWHbIX CUTyaLMN U3-3a NepenonHeHns. Takke B YaCTHOCTU npu
nonuee JoxaesaHneM, pabota goxaesanbHbiX MawnH Tuna KybaHb C MCNonb3oBaHWEM CTaH-
AapTHBIX CPeACTB Bogoy4veTa NpMBoAWT K BOMbLUMM MOrPeLIHOCTSIM BCNeacTBUe AMHaAMUYECKUX
NpOLLeCCOB HEYCTaHOBUBLLEIOCH pexmMmMa noToka B KaHarnax OpoLUEHus.

MpoekTnpoBaHue, aKkcnnyaTtauust U PeKOHCTPYKUNS UHXEHEPHO-MENMOopaTUBHbLIX CUCTEM C
BHeApEeHMEM COBPEMEHHbLIX TEXHOMOMMIN MO NOBLILLEHNIO 3h(PEKTMBHOCTN CPeaCcTB perynnmpoBaHns
BOAOMNOAAYM M BOOOYYETA SBNSAETCA aKTyarnbHbIM peLUeHUEM MOCTaBMEHHbIX 3aga4y No perynupo-
BaHWIO BOAbl B OPOCUTENBHbIX KaHanax, kak B Poccun, Tak u B 3apybexHbix cTpaHax [7-12].

MaTtepuanbl n metoabl. Pacxon nakocTu, npoTekatloLLlen Yepes 3aTonfIeHHOe OTBep-
CTME B CTEHKE Kamepsbl perynupoBaHus Il umeet Bug

0 =no\2gH, , (1)

roe g — koadpuumMeHT pacxoga BOAOBbINYyCKa; (@ — Nollagb NornepevyHoro ceyeHus notoka; H, — Hanop Hapg
MOPOromM BOJOCINBA; @ — YCKOPEHUE CUMbI TSHKECTH.
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[na onpenenenunsa koadduumneHTa pacxoda [ U CKOPOCTHOro kKoadbduLmMeHTa ¢ 3anuem
ypaBHeHuve [1. BepHynnu ansa ceyenmn 71-1 n 2-2 (pucyHok 1) B crniegytowem Buae

2 2
V Vv
hy +§ =hy +§ =Ryp_e +hyes, 2)

rae Vo — CKOpPOCTb B CXXaTOM CeYEeHW; h,,;_. — NOTepy Hanopa OT ceyeHns 7-1 [0 CKaToro CeYeHNsi, paBHbIe Mo
BENUYMHE NoTepe Hamnopa npu UCTeYEeHUN U3 HE3ATOMNEHHOIO OTBEPCTUS, T.€.

2
v
hwl—c = CJO.K 2_6; (3)
8

hye_p — MOTEPU HaMopa, o0BYCrOBMEeHHbIE BHE3arHbIM PACLIMPEHUEM CTPYM OT CXKaToro CeYeHVs [0 CeveHUs
BTOPOro pesepsyapa nnowaabto Q2; 3TV noTepwu onpegensitoTcs no bopaa

v w, Y
Rypen =2—C 1-—<1, (4)
g w

236



sdokkk H3BECTHS +xxkk

HH>XHEBOAXCKOIO ArPOYHHBEPCHTETCKOI'O KOMIIAEKCA:
HAYKA H BBICIIEE TIPOPECCHOHAABHOE OBPA30BAHHE

C yuetom (3) n (4) ypaBHeHMe (2) NpUMET BUA
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2 2 2 2
hl_h2:v_2_v_l+v_c C’O.K(l_& : (5)

[

PucyHok 1 — PacueTHasi cxema
Figure 1 — Calculation scheme

w
O603Ha4YMM KO3a(PPULMNEHT CxKaTUst CTPyU Yepes g, Q—c yepes n (2; — nowaab ceve-
1

w.
HWS NepBOro pesepsyapa) u QC Yyepes m 1 COOTBETCTBEHHO OMnpeaenus v u v, ypaBHeHue (5)

2
MOXHO nepenucaTtb B Buae
2
hy —hy =;—C[82m2 —&n® +Cpx. +(l—8m)2]. (6)
g

W3 ypaBHeHus (6) Haxogum

Vc=@3v28(h1—h2)= (7)

roe
P = (28271/12 —’n? +1+C, —ZSme, (8)
Pacxofi onpeAeniTca No 3aBUCMMOCTH
O=wv. =p30y2g8(M — ) , 9)
rne

€

My =8p3 = (10)

2e°m* —e?n® +1+ Cox —2€m '
Mpumu n— 0, T.e. AN UCTEYEHUs U3 Marnblx OTBEPCTUI ypaBHeHue (10) umeeT Bua
My=————=p (11)
3" - = c6 "
VI+Cox.

Mpun n— 0, am >0 ypasHeHue (10) npumeT BUA

e
Hs = J2em(em—1)+1+¢,,
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Mpw pacyeTe aBTOpErynaTopa onpeaensieTcs BpEMs €ro OTKPbITUS U 3aKpbITUS.
Bpems oTKpbITUS aBTOperynsatopa onpenenseTcs U3 ypaBHeHU: Npy NoATONNEHHOM UC-
TEeYEeHUN

8V
t, = PX : (13)

" r2e\wd? - mdt)

npu cBob604HOM UCTEYEHUUN B HXKHEM Obede

8Vp1<
te = P = (14)
T 2g(ﬂzd2\/H—ﬂ1d1\/Z)

rae Vo« — 06bem paboyen kamepsl; dy, d2 — AMameTpbl BXOAHOMO U BbIXOAHOTO OTBEPCTUN; U1, M2 — KOadhdurLumeH-
Tbl pacxoda COOTBETCTBEHHO BXOLHOMO M BbIXOOHOrO OTBEPCTUA; Z — rmapaBnMyeckuin nepenag Ans OTBEPCTUM;
H — Hanop Hapg BbIXO4HbIM OTBEPCTUEM.

Bpewms 3akpbITUsi aBTOpErynstopa onpeaensieTcs U3 ypaBHEHUS

8V
f,=— P8 (15)

3 - .
it 2gz

BbiTankueatowas cuna F, gercTeyoLas Ha NomnmaBoK Npu NOBLILIEHUN YPOBHS Ha Benu-
4YnHY Ah OT pac4eTHoro, onpegenseTcsa no popmyne

2
F:;/W%Ah, (16)

roe D?— gnameTp nonnaska; ¥ — OOBEMHBIN BEC BOABI; Ah — BennumHa norpyxeHus nonnaeka.

Cuna, pencTylollas Ha LITOK rmMbkoi Avadparmbl, nepeaaerca Ha nnowanab Sg, u co-
34aeT B eMKOCTU KnanaHa gasnexuve P,

Fly

p =
n=7w ScpZZ

; (17)

d d,+d
roe Scp = % — cpeaHsis nrowaab Avadparmbi; dcp = %

dx — AMameTp Yallku KnanaHa, dg — AMaMeTp 3aXMMHOro Aucka, pasHbln 0. 7dy.

— cpegHui anameTp membpaHbi;

Mopctasme F n S, B paBeHCTBO (17), nonyynum

2

D~ Ahl
P, = —21 V- (18)

0.7dj 1

MpoTtnBogaeneHue ctonba XnaKkoctTn B coegmHuTeNbHOM Tpybe paBHO
2
0.857d

P, =7k Tk’ (19)

rae zx—MakcumarsbHbIN nepenag mexagy nepenarowmm U npuemMHbIM KnanaHoMm.

[unameTp nonnaska v knanaHa ¢ cobniogeHnem crneayoLLero ycrnosus
P,>P,. (20)
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BeeneHnem koadpduumenTa 3anaca ky Ana HagexHow paboTbl CUCTEMbI U NOACTAHOBKOW
3HayeHun P, un Py nonyyum

ﬂlzzk

D =0.36d7 :
1Ak,

(21)

roe koadpduumeHT 3anaca kg =1.05-1.10; /1 n I, — AnvHa nney, kotopas BbibMpaeTcs NCXoas M3 3afaHHON TOYHO-
CTW perynupoBaHns YpoBHS BOAbI.

Pe3synbTatbl n 06cyxaeHnA. B HacTosiwen paboTte anst BHegpeHus B oepMepcKme Xo-
3A1CcTBa NpeanaraeTca pa3paboTaHHbIN aBTOPErynsaTop No perynmpoBaHnio BOAbI B OpOCUTENb-
HbIX KaHanax (pPUCyHoK 2).

16 15 10 13 14 L (26 =0/ 20

PucyHok 2 — Perynsatop ypoBHS BOAbI B HKHEM Obede KaHana-opoCcUTens COCTOUT U3:
BOAOBbLIMYCKHOM TpyObl 1, MeMBpaHHOro npmeoga 2, nonoctun 3, kaHana 4, pacxogHoro
oTBepcTusa 5, 3aTBOpa 6, WToKa 7, MembpaHbl 8, MoNnaBKoOBbIX 4aTYMKOB YpoBHSA 9, 25 3aTBOpoB 10, 21,
ancka 11, pesepByapa 12, manon kamepbl perynupoBaHus 13, manoro natpybka 14, otBepctumni15, LUTOKOB
16, 23, pbivaros 17, 22, BuHTa 18, perynatopos ypoBHs Bogbl 19, 24, otBepctun 26, pesepsyapa 27,
Bogocnuea 28, kaHan-opocutens 29
Figure 1 — Water level regulator in the downstream of the irrigation channel: consists of a water outlet pipe
1, a membrane drive 2, a cavity 3, a channel 4, a flow hole 5, a gate 6, a rod 7, a membrane 8, float level
sensors 9, 25 valves 10, 21, a disk 11, a reservoir 12, a small control chambers 13, small nozzle 14, holes
15, rods 16, 23, levers 17, 22, screws 18, water level regulators 19, 24, holes 26, reservoir 27, spillway 28,
irrigation channel 29

BopoBbinyckHasa Tpyba 1 BxoauT B pesepByap ypoBHsi Boabl 12. Ha BbIxogHOM naTpyoke
kaHana 4 B HWkHeMm Bbede B NnepBoi kamepe perynupoBaHns | ycTaHOBEHa XecTKo Manas Ka-
mMepa 13 ¢ ManbiM BbIXOOHbIM NaTpyokom 14 n ¢ oTBepcTUEM 15, Yepes KOTOpOoe NPOXOAUT LUTOK
16, coegmHeHHbIN pbidarom 17 ¢ 3atBopom 10. Ha wTtoke 16 ¢ nomoLybio BUHTA 18 3akpenneH
nepsbI nonnaeskoBbii gatymk 9. LLTok 16 coeguHeH ¢ yCTPONCTBOM perynmpoBaHUs YpOBHS BO-
Abl 19, KOTOpOEe 3aKpensieHo K CTeHKe nepBon kamepbl perynupoBaHusa |. MNepsasa kamepa pery-
nnpoBaHusa | coeguHeHa nnactukoson Tpybom 20 ¢ kaHanom-opocuTenem 29. Ha BbIxogHOM Ma-
nom naTtpybke 14 manon kamepbl 13, KOTOPLIN HaxoOUTCA BO BTOpPOM kamepe perynupoBaHus I,
3aKkpenneH 3aTBop 21, COeANHEHHbIN pbl4arom 22 co LUTOKOM 23, Ha KOTOPOM C MOMOLLIbIO BMHTA
24 3akpensieH BTOPOW NonnaBkoBbIA AaTuuK 25. BTopas kamepa perynupoBaHusa Il umeet oTBep-
CTue 26, 13 KOTOporo Boga nocTynaeT B pe3epByap 27 nepej Bo4OCNMBOM 28.

PerynuposaHune ypoBHS BOAbl B HUXHEM Bbedhe OCyLLEeCTBNSETCA C MOMOLLbIO NOMMaBKo-
BbIX AaT4YMKOB. [1pyn NOHWXKEHMN YPOBHSA BOAbI B OPOCUTENBHOM KaHane ClIMBHOE OTBEPCTUE OT-
KpbiBaeTcs. B nepBon kamepe perynupoBaHus 3a CHET CHUXKEHUSA BHYTPEHHErNO AaBneHNst Npouc-
XOOWUT OTKPbITUE BXOAHOIMO OTBEPCTUSA BOOOBLINYCKHOW TPYObI LUTOK, 3aTBOP U AUCK CABUraloTCs B
NEBYIO CTOPOHY, NPOUCXOOUT 3anofiHeHMe BTOPOW Kamepbl perynupoBaHus U OCyLLEeCcTBNAETCS
npoLecc nofayn pacyeTHOro pacxoga B KaHan-opocuTerb.
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PaspaboTaHHbI aBTOperynaTop npegoTBpallaeT NepenosiHeHne KaHana, nepenvea
yepe3 gamObl U pa3MbiBa, perynupys ypoBeHb B HUWXHEM Bbede u Tem cambiM obecneynBas
nogavy nocTosHHOro pacxoga BoAbl B KaHanN-opocuUTerb.

BbiBoabl. PaspaboTtaH aBToMaTuyeckuii perynatop Ans BogopacnpefernieHnst Ha OTKPbITbIX
OpPOCUTENbHBLIX CUCTEMAaX, MO3BONSAOLNIA NPOM3BOAUTL HayanbHOE 3arnofiIHEHWE B COOTBETCTBUU C
pacyeTHbIM PacxofoM, He OOMycKallWMi nepenoriHeHve, noaaepXvearoLwmi B xoge paboTtbl 3agaH-
HOrO YPOBHS BOAbl, HE 3aBUCALUMA OT 3NEKTPO3Hepruu, obragarolmin NPOCTOTON KOHCTPYKLMM,
YCTOMYMBOCTbIO K BHELLUHUM BO3AEWCTBMAM U BO3MOXHOCTbIO 0BCnyxmBaTbCsi nepcoHanom 6e3 cne-
uunanbHOW BbICOKOKBaNM@@ULUMPOBAHHOW MOATOTOBKU M 3HAYMTENbHbIX 3aTpaT BpemeHw. [pruBeneHo
TeopeTuyeckoe 060CHOBaHME NO pacyeTy NMPOMYCKHOW CMOCOBHOCTM pa3paboTaHHOrO aBTOPErynsarTo-
pa Ha OCHOBE aHanm3a TeYEHUS XUOKOCTU C UCMONb30BaHNeM ypaBHeHusa [. BepHynnu n rmugpasnu-
YEeCKUIN pacyeT ANIEMEHTOB peryndropa.

Conclusions. An automatic regulator for water distribution on open irrigation systems has
been developed, which allows for initial filling in accordance with the design flow rate, does not allow
overflow, maintains a given water level during operation, does not depend on electricity, has a simple
design, resistance to external influences and the ability to be serviced by personnel without special
highly qualified training and significant time consumption. A theoretical justification for the calculation
of the flow capacity of the developed autoregulator based on the analysis of fluid flow using the equa-
tion of D. Bernouli and the hydraulic calculation of the regulator elements is given.
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Summary
The article presents the study results of air temperature and humidity regimes in a cow barn with tie-stall
housing conducted in January-June 2021. The monitoring outcomes and statistical data analysis resulted in
the mathematical models, which could be the basis for the creation of modern microclimate control systems
in cow barns.

Abstract
Introduction. Several factors, including the outside environment, govern the formation of optimal tempera-
ture and humidity conditions in a cow barn. The study aimed to monitor the air environment parameters in a
cow barn and to establish the patterns, by which the temperature and humidity regimes in the cow barn
were formed under different weather conditions. Research associated with identifying these patterns in live-
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