ISSN 2181-1369

IRRIGATSIYA va
MELIORATSIYA

N23(33).2023

Journal of Irrigation
and Melloratlon

" mmf |||m||urTT
: -‘-L. a il

WAl




UPPUTALINS BA MEJIMOPALINA

3.Macanuesa, A.X.Kapumos
MopepHu3auusi OpOCUTETbHBIX CUCTEM U MIOTOKU BUPTYATBHOM BOMBI .cccevererenrevrrreeeeesnsnrenensd

b.K.Canues, 3. U.bepduépos , P.P.Typaxaros
IIpoGeMbl M3yYeHUS TAPAMETPOB MEIMOPATUBHOIO PEXXMMA arpoIaHImIAPTOB..........cce..... 12

T'MIPOTEXHUKA UHIIOOT/IAP BA HACOC CTAHIUSJIAP

M.P.bakues , X.X.XacaHos
OmnpeneneHne éMKOCTM KQTKaMMHCKOTO CEe/IEBOIOXPaHMINMILA C MICIO/Ib30BaHMEM Te0CTaTu-
CTHUCCKOTO AHAMIIIBAueueuuenrenreeeneeseeerserssssssssscssssssssssssssssssesssssssssssssssssssssssssssssessssssssssessssssnses 18

A.M.Arifjanov, L.N.Samiyev, Q.Ch.Ulashov
Suv ombori kosasida hosil bo‘lgan to‘lginlarni qirg‘oq qiyaligiga ta’sirini baholash................. 26

KUIIJIOK XVKAJIUTUHU MEXAHU3ALIASJTIATI

b.Xydaspos, V.Ky3ues
Slccu IUCKHUHT arperaTHU TYFPU YU3UKJIM 0APKAPOP XAPAKATUTA TABCHUPH . .eveeereeerreeeeecsnaenns 31

P.M.Mupcaamoe, C.b.Xydotibepearos
TyT unak KypTu mwuialapuHUHT cudaT KYpcaTKUWIapUHY aHUKIAI KYPUIMACH .....veveeenes 36

0.2.Xax6epoues , III.T.Canomos , U.A.Myxammados
Fy3a mapBapunuiamga KaTop OpaIapyUra UIUIOB OEPHIIL.......ceerreerreeereecsseesassssessssessasssnsessasssnes 41

KUIIJIOK, XVKAJIUTUHU dJEKTPIAIITUPUII BA ABTOMAT/IAIITUPUII

Pl.Kalandarov, H.SH.Sharifov, A.Z.Hayitov
Avtomatlashtirish ob'ekti sifatida donni gayta ishlash mashinalarining diagnostikasi........... 47

P.K.Bapamoe , 4.3.Yjinnues , b.K.YcHamouxos
Hacoc arperamiapyuaa KaBUTaIVSTHUHT 3IEKTP S3HEPIUS UCTEbMOJIATA TABCUPM.................... 53

A.ILApudparos, A.A.A60yeanues , A.M.Hurmamos
ABTOMAaTHM3aLYs YIIPABIEHNS PEXXUMAMU OPOIIEHMS CETbCKOX03SACTBEHHbIX KY/IBTYP......... 58

CYB XVKAJIUTU COXACH YUYH KAJIPJIAP TAWEPJIAII

Z.K.Ismailova
Factors for the gradual implementation and development of mediacompetition in students in

technical higher education inStitUtioNs..........cceeeeereeiiiiiiiiiiiiiiiiiieenneeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeenen 64

D.I.Muqumova , S.B.Yarova, Z.1.Temirova

Talabalarni ilmiy izlanishlarga jalb qilish yoTlari..........cccceevveeeiircireeeeinciineeeeesenneeeeeeennne 75
2

"Irrigatsiya va melioratsiya" jurnali Ne3(33).2023



VYT: 621.3.027.5:631

HACOC ATPETATJIAPUOA KABUTAIOUSAHUHTI 3JIEKTP
OHEPTUA UCTEDMOJINTA TABCUPU

P.JK.Bapamoe — m.¢.H., douenm, 5.3.Yynnuee — PhD, B.K.Ycnamdunos — accucmenm, “TowikeHm uppuzayus éa KUuLI0K
XyycanuzuHu mexaHuzavyusaaw myxaHoucaapu uvcmumymu” Munnuii madkukom yHueepcumemu

AHHOTaLVSA
Viby Makosaia HacoC arperatmiapyuaa KaBUTamys XoCui 6yui cababiapy Ba S1€KTP SHEPTMSI UCTEbMOJIATA TAbCUPYHY Talll-
XUCIAN TU3MMWHY UITab YMKUII Oyiindya Ha3apuii Ba SKCIIEPUMEHTA/ TagKUKOTIAp HaTYDKaaapyu Keatupuiarad. KaButanmsam
yryaiiia yra KUIMK CUFMMHM YiTuall JaTauruaan GoiigasaHuiin camapainy 6Yim6, yirdain aHUKJIUTY I0KOPY Ba HApXM ap30H OY/raH
Vuaiil Ba Ha30paT KWINITHMHT TEXHUK XapaKTepUCTUKACU KeTTUPUIITaH.
Kanur cy3nap: Hacoc, mydakua, 601IKapuIl, KaBUTALMS, YI4yalll, MHTEe/UIEKTYas YIdail TU3UMM, JaTUMK, MUKPOKOHTPOJIIED,

CTaTUK 6OCI/IM, KOHOEHCATOP.

BJINAHUE KABUTALIVNA B HACOCHBIX ATPETATAX HA IIO-
TPEBJIEHUE 3JIEKTPOOHEPI'IU

P.JK.Bapamos - K.mn.H., douenm, 5.3.Yynnuee — PhD, B.K.YcHamouHos — accucmenm, HauyuonansHbslili uccnedosamensckuii
yHueepcumem «TawKeHMCKULl UHCMUIMYM UHM¥EHEPOE UPPUAUUU U MeXAHU3AUUU CeJ1bCK020 X035licmea»

AHHOTaU S
B maHHOII cTaThe MpeACTaBIeHbl pe3y/IbTaThl TEOPETUUECKUX U IKCIIEPUMEHTATbHBIX MICC/IEMOBAHNIA 110 pa3paboTKe CYCTEMBbI AV~
arHOCTMKU ¥ MIPUYMH BOSHMKHOBEHMSI KaBUTALIMM B HACOCHBIX arperarax. [Ipy KaBUTalMIOHHBIX M3MEPEHMSIX, IPECTaBIEHbI TEXHN-
YeCKMe XapaKTePUCTUKI U3MEPEeH S M KOHTPOJIS 3¢ (HEKTUBHOCTM C BLICOKOI TOYHOCTY M3MEPEHMS M HM3KO# CTOMMOCTY C UCIIOb30-

BaHMEM CBEPXMaJIbIX NATUMKOB M3MEPEHMA €MKOCTH.

KnroueBsbie c/ioBa: HaCoC, ITy3bIPbKU, YIIPABJI€HME, KaBUTALVS, ISMEPEeHNe, HTEeJUIEKTYa/IbHasI M3MEePUTE/IbHas CCTeMa, CTaTu-

Yyeckoe naBJieHre, KOHJIeHCAaTOop.

INFLUENCE OF CAVITATION ON THE CONSUMPTION OF
ELECTRIC ENERGY IN PUMPING STATIONS AND AGGREGATES

R.]J.Baratov - associate professor, Ya. E. Chulliev - PhD, B.K.Usnatdinov-assistant,
National Research University "Tashkent Institute of Irrigation and Agricultural Mechanization Engineers”

Abstract
This study presents the results of theoretical and experimental research on the development of a system for prediction of the
causes the causes of cavitation in pumping units. In cavitation measurements, technical specifications are presented for measuring
and controlling efficiency with high measurement accuracy and low cost using ultra-small capacitance sensors.
Key words: buble, pump, control, cavitation, measurement, smart measurement system, sensor, static pressure, capacitor,

block diagramm.

QOO

Kupmu. V36eKxnCcTOHHHAT CyFOpUIaAuTrad
epraapuHMHAT 60 Gomsura SKMHY HACOC CTaHIMSIapU
épmamua cyropunamnb, ymoéy tusumaa 43 ta iupuk, 1600 maH
optuK ypra Ba 30000 jaH OPTUK KMUMK HACOC CTAaHLMSIApPU
MaBXXy/[l Ba YIADHUHT MWIIUK CyB y3aTuiim 60 Map. M° qaH
OPTMKHM TAIIKWI 3TMOKAa. Hacoc craHumsiapy TOMOHUIAH
MUCTebMOJ KUIMHAETTAH MVJUIMK JIEKTP SHEPTUS MUKIOPU
8-10 mupa. KBTxcoaTHM TALIKMI KUIMO, MaMIaKaTMMMU3Ia
KaMyM  MIIab UMKapuiaéTraH SJeKTP SHEepPrusiHUMHT 23
dousmra ermokpa. Hacoc cTaHUMSTITApUHMHT SHEPTUS
caMapafiopJIUTMHY  OIIMPUILI Ba yaapaaH Qoiimanaduil
XapaXaTaapyuHyM KaMaiTUPUII, IIYHUHTAEK, HACOCTapHUHT
doiimanu nim ko3pduULeHTUHY OMMPUIIT MyaMMOHU YYKYD
TaxXJIWJI STUII Ba WIMMUI TaAKUKOT YTKA3WI, SIHTM YIdail
Ba MHGOPMAIMOH TEXHMK BOCUTaJapaaH (oiigaJTaHUIIHN
Tako30 3TMOKAa. IOKopuaa Kaig STWiIraH MyaMMOJapHU

VMKOOMIE Xaj STUIILA HACOC CTaHIMSUIapuaa Xap Xuia Gusmk
TabyaTtra sra GYNraH KaTTAJIMKIAPHM Vyauall Ba Ha3opaT
KWIVITHUHT ~ (3JIEKTP, MAarHUT, MeXaHMK, T'MIPaBIuK Ba
X.K.) MHTE/UIeKTyaJ JATYMKIAPUHWHT aBTOHOM 3JIEKTD
MaH6augaH TabMMHIAHAAUTAH SIHTM aBJIOJVMHM MILIA0
YMKUII 3apyPUSITUHY Taiiao Kuiamokaa [1, 2, 3,4, 5, 6].

Cyropui Tusumiapyuaa oiiganiaHaéTral KaTTa KyBBaTIU
HAcoC arperatiapuia 9JeKTp SHeprus WCTebMOIMHUHT
optuiny Ba doigany uil Ko3GOUIMEeHTUHUHT ITacaiuimra
oMb KemaguraH acocuit cababmapmaH 6upyu 6y KaBUTAIUS
skapaéHuaup. Hacoc arperaTiapuia CyBHUMHT CTaTUK 6OCUMU
CYBHMHT OYyFIAaHMII OOCUMMIAH KUUYMK OVITaHZA CyBIa
XKMM YHYQIMK KaTTa GYIMaraH 1map makiauaari Kyiumaru
1-pacMmpa KenTUpWITaH cMHTapy mmydakiap naimo 6ymanu [1,
5,6, 13].
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1-pacm. Kasumauus x»capaénuda xocun 6ynraduzaun nygaxaap

byHmaii mydakimap XoCwi GYIUIN XOmucacu KaBUTALVS
nmeiimnany. Hacoc kamepacu muypaa maimo 6yniraH GyHmait
mydakiap kaTTa 60CUM OCTMIA HAcOC Mappakiaapura &Ku
KaMepaHMHT MUYKM KUCMUTA YPUIMO Epuiauiny okubaTuma
3ap6 TYAKMHM XOocua Gymamyu. 3ap6 TYIKMHIApM KarTa
sHeprusara 9ra OyaraHaurM cababauM MeTa/UTHMHT 103a
KUCMMHIM eMypaay Ba HAcOC MappaKJIapyHUHT Te3/a UIIJaH
yuRuImra cabab 6ymamm [12, 14, 20].

KaButanys skapaéHUMHUHT MaiA0 GYIMIIVMHY ONIVHIAH
TalIXMCIAN Kya Mypakkab TeXHMK Macajga XycoGiaHau.
[IyHVHT YYyH XO3UPTM BaKTAA KaBUTAIMSIHM Yiauanl Ba
Ha30paT KWINII TUSUMIAPUHA UIILIA0 YMKUIIAA KaBUTAIS
okMbaTHIa 103ara Kesagurad GuU3uK xoaycanap, KyMaaaaH,
ITOBKMH, BUOPAIIVS Ba HACOC KaMepacK/ia TeMIepaTypaHuHT
y3rapumy Kabu TapaMeTpiapHyM Yiauanm OpKauu  Yirdar
aMajira OMMUPUIMOKIA. X03UPTrY KyHa ITYHAA KaBUTaIUs
okmubaTiapuma io3ara KemaguraH GU3KMK sKapaéHaapHU
YaJam opKaiy KaBUTALMSHU TAIIXMCIANTHUHT OGMpP KaHua
ycymnapu MaBxyp, [7, 8, 9, 10, 11].

AMMO GyH[aii ycy/uiap OpKaM KaBUTAIMS sKapaéHUHU
YJam Ba HasopaT KWINMII camapacu3 6ymmnb ymby ycymuiap
KaBUTAIlMs OKMbaTHUOa fo3ara KejlaJuraH MappakaapHUHT
eMUPWINIIT JaBPUHM KaMaiiTupa oiMaian.

Marepuasiap Ba yoryomap. ByryHru
MUKPOITEKTPOHMKA, CYHbUII MHTE/UIEKT Ba MHGOOPMAIMOH
TEXHOJNIOTUSJIAD ~ PUBONKJIAHTAH  JaBpAa  yadam — Ba

Ha3opaT TUBMMIAPMHM  VHTEJUIEKTYLIAIITAPUIL  Ba
MMKPOKOHTpOJUIEepaapaat Qoiigananui ymoy coXaga KeHr
VMKOHMSTIAD sSpatuaMokaa. LIyHuHT yuyH myamuiidmaap
TOMOHUJAH HACOC arperatiapia KaBUTAIMST XOCUI OYImII
cababyHM yauamr Ba HA30pAT KUIUIIHWHT VHTEIEKTYal
TU3UMM UIUTA6 YMKWITaH Ba 6ab3y GMp SKCIIepUMEHTIAp
yTKkaswiraH [1, 2, 3, 6, 19].

Hacoc arperamiapypa KaBUTAlMs  XOCWMJI  GYymin
skapaéHuaa TeruuumM o3aga nydaxkdamap maimo 6yia
6onuiaiiay Ba 6yHaai KKK Yaaamra sra 6yiras mydaxkdanap
MUKIOPVHY aHUKJIANTHYHT 3HT caMapay yCyIuIgaH Oupu
CUFMMJIM JaTUYMKIapAaH Qoiigananuin Xucobaanamm [3, 5, 6,
15, 16].

AMMO KaBUTAIMSHM YIdamga XoCwi GYIagural CUFUM
KUMaT Kyma KUUMK OYnmmub6 KyByp Yimuammra OGOFIUK,
paBumiga 6up Heua 10pF maH 6up Hewa 100pF rava Gymmmm
MYMKMH. ByHIai KUMYMK CUFMMHM MAaBKyn OViaraH yiauan
acbobmapuga YIYANIHMHT WMMKOHM ¥yK. LIyHMHT y4uyH
MyauMdyap TOMOHMAAH 3aMOHABUIT MMKPOKOHTPOJLIED
MMKOHMSTIApuAaH (oiigananrad xonga KUIMK CUFMMIAPHA
yoyam cxemMacu WILIA6 YMKWITaH OYinb6 WHTe/UIeKTyal
yoyam Ba Ha3opaT TU3MMMHM MUINLIA6 YMKMIIAA acoc
6yamokma. Kyitmpmaru 2-pacMpa  KMUMK — CUFMMJIAPHU
VIYAITHMHT I0KOPY DPyXCaT ITWITaH KUMAT Ba YU3UKJIU
CTATVK XapaKTePUCTHUKATa 3Ta 6Y/IraH JaTYMKHIHT CTPYKTYPa
cXeMacy KeJTUPUITaH.

JHOIM TYFPHJIAruy

PMOS .
Yauam acooom

KY4Yal THPru4u

V‘Ilﬂ(l‘llll

JHOUIH TYFPHJIArHY
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CHFUM 1
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~Tok
Hamyna Ky4alTHPIrHY
(3TaJ10H) CHFUM
[]1C2
U =
~ Tok
Ky4alTHpru4

?

2-pacm. IOKopu pyxcam 3muJjieaH Kuiimam 6a Yu3sukjau Xapakmepucmukaza 32a CUurum/iu
damuukHuHez CmpyKmypa cxemacu

Vuiby cTpykTypa cxemana ymuaHagurad curum Cl Ba
HaMmyHa curuM C2 KOHAEHCATOPAapHUHT OUTTA 3/IeKTPOLU
yMmyMuii 6y116 yHra MaH6amaH 6vp X1 KyWIaHUIIT GepUIaain.
KoHpeHcaTopnapHyMHr 6olIKa 2/€KTPOAJIapyM 3ca  TOK

Kyvyaitupruwiapura yiaaHagu. TOK KydyaTMPrUwiapUHUHT
YyuMKUI curHaiapu sca PMOS puomnm Tyrpuiaruuiapra
y3aTuIadM Ba y3rapmac TOKKa y3rapTupuiamyu. Ysrapmac
TOKKa y3raptupuuiga PMOS OuMOAMHMHT XOCUT KWIaUTraH

A
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IIOBKMHM KaM 6yiaranamru cababmu IIyHAai AuoagaH
doitpananunanu [3, 4, 17, 18].

Tamky Cesrup 3SJeMEHTHUHT 3JIeKTpP CXeMacu OIuit
nuddepeHuaniopun cxemagaH ubopar 6YaMO YHMHT
cxemacu 3-pacMmja KelITUPUITaH.

i(t)

— |5 o
M
U ¢ R U
KHP iR YUK
& 0

3-pacm. RC duddeperuyuannosuu cxema

Viiby auddepeHInaioBUs  STeKTP
YMKUII CUTHAIY KyWIAHUII Kyuaarura TeHr:

3AH>KMPUHWHT

U...(B) &
< T >
5B

dUKPl
Uy =R-ig :R'Cpr
)

IIyHMHT YIyH MHTEIIEKTyal YaJanl Ba Ha30paT KUIMUII
TU3UMU Ce3TUP EMEHTU UMKUII CUTHATMHUHT BakT 6Yiin-
ya ¥3rapuul rpaduxiapu Kyitugaru 4-pacMaa KeaTupuiral
KypuHUIIAA GYnanu.

JKCIepUMeHTal TaAKUKOTIap YTKasumaa aubdepeHn-
aJutall cxemacu TYFpu 6ypuyakam uMITyabciu 16 MI'1 yacTo-
Tajau MaHbagaH KYy3FaTUIN.

I0kopuna kentupwmirat (1) ndonagad MabrymMKu, UG-
(bepeHIIMamIaLT CXeMACUHMHT YMKUII CUTHAIM KOHIEHCATOD
curymu C_ra TYFpy nponopuyoHat. [llyauHr yayH KoHeH-
caTop curumuHU laycc KOHYHMUra 6MHOAH Kyiuaarmuya €3a-
MU3:

a (2)

By epna E - anexTp MaiifoH KywiaHrauamru, (B/m), e -

abCoJTIOT 3JIEKTP CMHTAMPYBUAHIINK, S — 103a (M?), Q — 371eKTp
3apsn, (Km).

Vin6y gopmysnaga KaBuTanys Tydaiiiu XaBo mydakdacu

U wpaa | --‘“-——______

Baxkr(t)

U

ErTS

papna v e e e e ..

Baxkr(t)
T =10-RC

4-pacm. RC duddepenuyuannosuu cxeMaHuHz YHUKULL CUZHATU
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naigo 6YImimm KyBypIaru cyB-xaBo HUCOATMHM Y3rapTupa-
IV Ba YHU MHOGATTa ONNII YIyH 613 Kyitngaruya kosbduim-
€HT KUPDUTAMM3:
p=Vn
4 3)
Vinby koadduieHTHM MHOGATTa OJNTaH XOJma Ce3TUp
97IeMEeHTHVHT CUFVMMUHY TOTTaMM3:

_m-(R+a)-g,-[k-g,+&,(-k)] 1
- d+2(R+a)-sing

C

“)

By epma R — sipuM IWIMHAPAAH MO0PAT KOHIIEHCATOD
IJIaCTMHKAacK paguycu (M), | — KOHZeHcaTop IUIacTMHKACK
y3yniuru (M), d — TracTuHanzap opacumaru macoda (M), a —
KYBYD KaJIVHIUTHU (M), ¢— UKKUTA Paguyc opacuaru 6ypyax.

JKCIlepMMeHTal — TaAKUMKOT HaTwkanapu. [pabuxnan
MabIyMKM, HACOC arperatujia KaBUTaLysl KO3IpdULIMEeHTU
Hacoc arperatuaa KaBurtamys KoabduuyenTu k=10 ¢pousumn
TalIKM/ 9TCa, KyBBAT UCTEbMOAMHMHT 27 Qomsra opTUIIN
€KV YMKUII KyBYpuIa cyB capduuuHr 14 pousra Kamanuim
aHMUKJIaHAN.

Maxcyc sicanrad KyJyaiTupruuiap épramMmuia Hacoc arpe-
TaTUHUHT CYPUII KYBYPUIATM CUFUM Y3TrapuIIM TagKUKOT-
napu o6 6opmiay. JKCIIePUMEeHTaNI TaIKUKOTIAp acocuaa
Yoy Yyryail yCyaIMHUHT HUCOMIT XaTOMUTY  XMCOOMaHau Ba
YHUHT rpaduru 5-pacmzaa KeaTupuiraH.

I'padvkiaH MabIyMKM YIuaHa€TraH CUFUM [Mara3soHu
10 n® man 100 n® rava 6ynraHma MakCMMyM HUCOMIT XaTo-
JMK 1,5 GOM3HM TAIIKWIT STON.

Xynoca. Myamnmmdnap TOMOHMIAH Takaud STuIaéTraH
TeXHMK euMM KaBUTALMSIHM YIdyall Ba Ha30paT KUAMIIHYHT

%

2,0+
154
o®
e
B3 054 o2 e o o
e
Ld

S o R SN
= 10 20 30 40 50 60 70 80 90 100

o8] Vauanaérran curum Cy (n®)

oo ©®

Lo e

451

2,04

4-pacm. RC dudepenuyuannosuu cxeMaHuHz YHUKULL
cuzHanu

VHTEJIEKTYaI TUSUMMHM UIIA0 YMKUIIIA acoc 6ymamn.

Hacoc arperamiapupma Xocusi 6yiagurad xaBo Iydakua-
Jlap TydaiiiM MabayM 103a7a CyB-xaBo HucOaTaaH Qoiimana-
HM6 KaBUTALMSHM YTUall YHI OMAVHAAH TalIXucIail MMKO-
HUSITUHU IpaTajin.

DKCIIEPMMEHT HaTWKajlapy MMUKPOKOHTpoJuIiepiap &p-
JaMuma yTa KMUYMK CUFMMJIAPHY IOKOPM aHUKIUKAA SHHU
HMUCcOMit Xatonmuk 1,5 ¢domsrava GYaraH XaTonmkKga Virdanr
MMKOHUSITUHA IpaTaii.

Hacoc craHuustapuary Cypuill KyBypyuaa KaBUTAIIUSTHI
Viryanr Ba Ha30paT KWIKII OPKaJIU 3JIEKTP SHEPTUS UCTEbMO-
auHK 5-7 dhonsrava KaMaRTUPHUII UMKOHUSITIA MaB3KY/I.

Ne Anma6uéTtaap
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