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AGRAR SOHADA KOMBINATSIYALASHGAN ELEKTR
TRAKTORLARDAN FOYDALANISH ISTIQBOLLARI

A.A.Bogqiyev - t.f.d., N.A.Nuraliyeva - PhD, A.N.Botirov, D.M.Akbarov -tayanch doktorantlar,
“Toshkent irrigatsiya va qishloq xo‘jaligini mexanizatsiyalash muhandislari instituti” Milliy tadqiqot universiteti
Annotatsiya

Maqolada elektr traktorlarini gishloq xo‘jaligida qo‘llashning xorijiy tajribalari muhokama gilingan. O‘zbekiston sharoitida qishloq
xo‘jaligida ishlaydigan elektr traktorlardan foydalanish tavsiya etilib, ularning rusumlari taqdim etiladi, o‘ziga xos xususiyatlari
ta’kidlanadi. Elektr traktorlaridan foydalanishning afzalliklari tavsiflangan. Rivojlangan mamlakatlarning yuqoridagi muammolarni
hal qilish borasidagi tajribalarini o‘rganish asosida mobil gayta tiklanuvchi energiya manbalari asosida ishlovchi elektr stantsiyalari
yordamida zaryadlanadigan mobil gishloq xo‘jaligi texnika vositalarini joriy etish bo‘yicha tegishli xulosalar chigarilgan. Tahlil
natijalariga ko‘ra elektr traktorlarni O‘zbekiston Respublikasi agrar sektoriga jalb qilish bo‘yicha takliflar tagdim etilgan.

Kalit so‘zlar: qishloq xo‘jaligi, elektr traktor, elektr motor, quvvat, akkumulyator, quyosh panellari, shamol generatori, gayta
tiklanuvchi energiya manbalari, elektr texnologiyalar, chastota o‘zgartirgich, kontroller, invertor

INEPCIIEKTHBbBI NCIIOJIb3OBAHNVSI KOMBUHNPOBAHHBIX
JJIEKTPOTPAKTOPOB B ATPAPHOU OTPAC/IN

A.A.Bokuee - 0.m.H., H.A.Hypanueea — PhD., A.H.Bomupos, [].M.Ak6apoe — 6a3086blli 0OKMopaHinsl,
HauuonansHbslii ucciedosamensckuii ynugeepcumem «TauwkeHMCKULi UHCMUMym UHM¥ceHEpo8 Uppuz2auuu U MexaHusauyuu
CelbCK020 X035licmea»
AHHOTaI S

B craTbe paccmaTpuBaeTcst 3apyOesKHbIN OIBIT MCITOJb30BAHMS JIEKTPOTPAKTOPOB B CEJIbCKOM XO03s1iicTBe. B ycimoBusix V3oe-
KICTaHa PEKOMEHYEeTCsl MCIOIb30BaTh JIEKTPUUECKME TPAKTOPbI, paboTaoliye B CeIbCKOM XO3SI/ICTBe, MTPeICTaBIeHbl UX MO-
[leJIV U BbIJeNeHbl XxapakTepucTuky. OMucaHbl IPeUMYIIecTBa UCIIOIb30BaHMSI AMeKTPOTPaKTOpoB. Ha ocHOBe M3yueHMs OMbITa
Pa3sBUTBIX CTPAH B pPeIIeHN! BBINIEM3TOKEHHBIX ITPO6JIeEM CieJlaHbl COOTBETCTBYIOIIVE BHIBOABI O BHEAPEHMM MOOGUIbLHO CeJlb-
CKOXO3SIICTBEHHOI TEXHWUKM, 3apssKaeMOii ¢ ITOMOIIbIO 3JIEKTPOCTAHIINIA, paGOTAIOIMX HA OCHOBE MOGMITbHBIX BO306GHOBIISIEMBIX
MCTOYHUKOB 3Hepruu. [1o pesynbraTaM aHauM3a GbUTM MTPEICTABIEHbI MTPEIJIOKEHNMS TI0 BHEJPEHWIO 3JIEKTPOTPAKTOPOB B arpo-
MIPOMBIIIIJIEHHbI KOMITIeKC Pecrty6mky Y36eKucTaH.

KiroueBsble CJIOBa: CebCKOE XO3SICTBO, 3/IEKTPUUECKUI TPAKTOP, HMEKTPOABUTATEb, MOIIIHOCTD, aKKYMYJ/ISITOP, COTHEUHbIE
6aTapen, BETpOreHepaTop, BO30OHOBIISIEMbIE UCTOUHUKY SHEPTUH, SIEKTPUUECKIE TEXHOIOTHHI, TPE0OPa30BaTe/b YaCTOThI, KOH-
TpoJIiep, UHBEPTOP

PROSPECTS FOR THE USE OF COMBINED ELECTRIC
TRACTORS IN THE AGRICULTURAL INDUSTRY

A.A.Boqiyev - DSc. N.A.Nuraliyeva - PhD, A.N.Botirov, D.M.Akbarov - basic doctoral students,
"Tashkent Institute of Irrigation and Agricultural Mechanization Engineers" National Research University
Abstract

The article discusses foreign experiences of using electric tractors in agriculture. In the conditions of Uzbekistan, it is
recommended to use electric tractors working in agriculture, their models are presented, and their characteristics are highlighted.
The advantages of using electric tractors are described. Based on the study of the experiences of the developed countries in solving
the above problems, appropriate conclusions were drawn on the introduction of mobile agricultural equipment that is charged
using power stations operating on the basis of mobile renewable energy sources. According to the results of the analysis, proposals
were presented on the introduction of electric tractors into the agricultural sector of the Republic of Uzbekistan.

Key words: agriculture, electric tractor, electric motor, power, battery, solar panels, wind generator, renewable energy sources,
electrical technology, frequency converter, controller, inverter

BBe.EleHMe- B cesbCcKOM  XO3SJCTBE  TPaKTOPbI pabotel 6omee 5((EKTMBHBIMM M [elieBbIMM. Haina
BBIIIOJIHAKOT ~ Takue  3afaqy,  Kak  BClallka pecirybyKa CerofHsl HaxOOMTCS B HAdyaJbHOM Ilepyofe.

3eMesb, MPENIIoCeBHasl MOATOTOBKA TIOJEH, Iocanka B CcTaThe TpOoaHaIN3POBAaHbI 3JIEKTPOTPaKTOPHI,

CeTbCKOXO03SIICTBEHHBIX KYJIbTYD, MEKIYPSAHAs 00paboTKa
pacTeHUit, OTIPhICKMBAHME PAaCTeHII1, TPAHCIIOPTHBIE paGOoThI.
Iu3enbHble TPAKTOPbI IIpM paboTe BBIAEISIOT BpemHbie
BBIXJIOTIHBIE Ta3bl, KOTOPBII B CBOI OYepedb OKa3bIBaeT
HeraTMBHOE BO3elICTBMe OKpyKatoleli cpexe [1].

B HacTosi1ee BpeMst OTHMM 13 HanboJjiee IepcreKTUBHbBIX
HalpaBjaeHuii B Hallleil pecrnybnuke SBISETCS IMIMPOKOE
BHEJIPEHMIO 3JIEKTPUUECKMX TPAKTOPOB [JISI CEIbCKOTO
X03siicTBAa. B HacTosIilee BpeMsi MHOTME KpYyITHbIe
MMPOU3BOAUTENM CEIbCKOXO3SIIICTBEHHOM TEXHUKM 3aHU-
MalOTCsl Pa3spaboTKOi 3MEeKTPUYECKMX TPAKTOPOB s
CeTbCKOTO XO3SI/CTBA. DJIEKTPOTPAKTOPHI — MHHOBAIMOHHOE
pelieHye [IJiT Pa3IMUYHBIX cdep arporpOMbIIIIEHHOTO
KOMILJIeKCa. DTO IMOMOTAaeT CHelaTh CeIbCKOXO03SIICTBeHHbIe

paspaboTaHHbIe B psifie CTpaH Mupa [2].

Ho, ogHuUM 13 OCHOBHBIX MpOGIeM TpPU BHEIPEHUU
NEKTPUYECKVX TPAKTOPOB SIBJISIETCS UX 3apsiaKa. PereHnem
NAHHOJ TMPOO6IeMbl CUYMTaeM peanru3alyuy MOOMIBHOTO
9HEeProcHaGKeHMsI [I/Isl OTHAJEHHbIX TEPPUTOPUIL HA OCHOBE
BU3 [10].

MarTepuabl U MeTOIbI. LIeJTbI0 1CCIe0BaHUS SIBIISIETCS
usyuyeHMe U aHamu3 IGGEKTUBHOCTY  MEPONPUSITHIA
MO0  9JEeKTPOCHAGKEHUIO  OTHAJeHHbIX  TePPUTOPMIi
M BHEOPEHUU OJIEKTPUUECKUX TPAKTOPOB C YUETOM
UCTIONIb30BaHMUSI ~ COBPEMEHHBIX  9HEProddGdeKTUBHBIX
TEXHONOTUII B  yCUIOBMSIX — Pecnybnuku — Y36€KMUCTaH.
OCHOBHbIE 3AEKTPOTEXHOTIOTUUYECKME TIPOIECCHI COCTOSIT
U3 MaJIOMOIIHOTO 3JIEKTPO0GOPYNOBaHMS, YIaTeHHbIX PYT

)
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KUILTIOK XV)XKAJTUTVHU MEKTPIALITUPUII BA ABTOMAT/IAIITAPUIL

OT Apyra M HOCSAT Ce30HHbI XapakTep. C yyeTOM 3TOro
TIPY MPOEKTUPOBAHMS CeTell MeKTPOCHAGKEHUS PErOHOB
IIOJDKHBI OCHOBBIBATHCSI HA KOMIUIEKCHOM MCITOJb30BaHUM
TPAAUIIMOHHBIX M PA3IUMYHBIX BUIOB BO30OHOBIISIEMBIX
MCTOYHUKOB SHEPTMM TIPU MTPOEKTUPOBAHMM U pa3paboTKe
cyucTeM sHeprocHaGkeHus [12].

Chy7t oeanm Moryr 6bITb JAOCTUTHYTBI IIPU UCIIOIb30BaHUN
COBpEMEHHBIX METOHOB IMOoAOOpa COCTaBa M TapaMeTpOB
ABTOHOMHBIX I MOOMITBHBIX COTHEYHO-BETPOBBIX YCTPONCTB,
KOTOpbIe MOTYT ITOCTOSTHHO 06€eCIeunBaTh 37eKTPOIHEepTueii
HeOO/MbIIMEe  XO3S/ICTBA, pACIONOKEHHbIe  BAAIM  OT
LIeHTPaJI30BaHHBIX ceTeli [4].

VI3BeCTHO, UYTO CeIbCKOXO3SIICTBEHHbIE IOTPEOUTENN
9NIeKTPUYECKOI SHEPTUM MMEIOT crienybudyeckue pPexkuMbI
paboThl, KOTOPbIE B OCHOBHOM 3aBUCSIT OT arpOTEXHUYECKMUX
TpeboOBaHMiI ¥ Ce30HHOCTM. II03TOMY BBOAUTCS Tak
Ha3bIBaeMbIi KO3(DPUIIMEHT 0OHOBpeMEHHOCTH K, KOTOPBbIIi
oTpefeNisieT 3aBUCUMOCTh PACYETHBIX 3HAUEHMIT HATPy30K
HECKOJIbKMX TOTpe6uTeNeli OT 3HAUEHUIT X MaKCUMMaJIbHbIX
Harpy3ok. YU4mMTbIBasl, YTO B TPOIECCAX BBIPAIIMBAHUSI U
nepepaboTKy TUIOLOOBOILTHON TPOAYKIMM OFHOBPEMEHHO
He paboTalOT HECKOJbKO TMOoTpebuTeneil. IloaToMy mpu
pacuete Harpy3ok B MCTOYHMKE TMUTAHUSI TPUHUMAETCS
cpenHsst apudmeTnyeckass CyMma 3HAYeHMiT MOIIHOCTU
OTHOBPEMEHHO paboTaloIero 060pya0BaHNs, YMHOXKEHHAsT
Ha K<1.[6]

PesysnbTaTel McaemoBaHuit. B arpapHoii  cdepe
HECKOJIbKO TOTpeduTeNeil OmHOBEPEMEHHO He paboTaror.
IMosTOMy pacyeTHasi MOIIHOCTb B 3JeKTPOCHAGKeHUM
MPUHMMAETCS TIpU 3HAUeHMM apudMeTuyeckoil CyMMbI
MOIIIHOCTEJ oTpeduTene, paboTamyuX B JaHHbII MOMEHT
BpeMeHM, KpaTHOIi eIMHOBpeMeHHOMY KoadbduuyeHTy Q<1.

EnmMHOBpeMeHHbIM KoabdueHTOM Ha3bIBaIOT
3aBMCUMOCTb 3HAYEHWUII PACUETHBIX HArpy30K HECKOTbKUX
TPy TIOTpeOuTeNieil OT 3HAUYeHMiT MX MaKCUMMaIbHbIX
Harpysox.

B arpapHoii oTpacim Y36eKkucTaHa 3JIeKTpUYecKas
9HEPTUS B OCHOBHOM TIOTPEOISIETCSI B IIEISIX OpOLIeHUS
M 2JIeKTPUUYECKOTO TIPUBOLA PA3IMYHBIX 000PYIOBaHMIA
¥ yCcTaHOBOK.  Hea(p(deKTMBHOCTb I€HTPaIM30BAHHOTIO
9NIeKTPOCHAOKEHMSI HA  OTHAJeHHBIX TEPPUTOPUSIX C
9KOHOMMYECKOM U  TEXHOJNIOTMUECKON TOUeK 3peHUs
XapaKTepu3yeTcs CIeAyIIMMY IPUIMHAMMA:

* OTHOCUTENBHO HU3KMIT 06BEM IHEPTronoTpebIeHns Ha
MecTax;

» Ce30HHOCTb NTOTpeOIeHNe IMEKTPUUECKOI SHEPTUH;

o TlocTossHHO MeHsOUIecs rpaduku MmoTpebreHust B
CBSI3U C TPeOOBAHMSIMM arPOTEXHUKM.

OCHOBHBIM TIPEMNSITCTBYEM IJ1sT 3()HEKTUBHOTO pa3BUTHSI
arpapHoro CeKTopa B HACTOsIIee BpeMsl SIBJISETCS ITPO6IeMbl
CBOEBPEMEHHOTO ¥ [IOCTAaTOUHOTO 3JIEKTPOCHAOKEHUS U
9HEProBOOPY>KEHHOCTD XO3SMCTB. B CBSI3M € 3TUM, Ha MeCTax
BBIXOZSIT M3 060pOTa IUIOJOPOIHbIE 3eMeTbHble DPeCypChI.
B SKMBOTHOBOZACTBE OCTPO OIIYIIAeTCsS HeXBAaTKa BOJHBIX
pecypcoB Ha OTAaNeHHbIX MacToumax [9].

Bo MHOrMx X03/iCTBax OTHAJIE€HHBIX PErMOHOB, IIpU
06paboTKe 3eMeb M PaCTeHUIl CeTbCKOXO3SICTBEHHAsI
TEeXHMKA MPOCTAMBaET U3 3a HEXBATKM rOproYe-CMa30uHbIX
MaTepuajioB. B pesynbraTe moceBHble paboThl M 06paboTKa
pacTeHu’ TMPOBOASTCS C OMO3JAHMEM WJIM B OTHEIbHBIX
CIyJasx BpYYHYIO. MoOWIbHbIE TeXHUYECKNMe CpeCcTBa
MCTIOTb3yeMbIX B arpapHoii cepe paboTaeT Ha OpraHMIeCKOM
TOIUIMBE, B De3ylIbTaTe Yero 5SHepro3aGdeKTUuBHOCTH
MPOBOOMMBIX  arpOTeXHUYECKUX MepONpUsTUii  UMeIOT
HU3KUI YpOBEeHb [14].

Vi3yueHus] ¥ aHaau3 OIbITA PA3BUTBIX CTPAH IO

BHEJIDEHUIO 3/IeKTPUYECKUX TPaKTOPOB [JIsI CelIbCKOTO
XO3SI/ICTBA TOKA3aJM UTO, IIABHOI MPO6IEeMOii SIBISIeTCS
He pa3paboTKa KOHCTPYKIMM CaMOIO 3JEKTPUUECKOTO
TPaKTOPa, & YCIOBUS UX 3apSAKIUL.

Puc 1. Modens 3nekmpompaxkmopa SESAM

AmeprkaHckas KommaHusi <«Jon Dir» paspaborana
anexrpuyeckuyi tpakrop mapku SESAM. OH ocHameH 2
JIBUTATEJIIMM MOIIHOCTBIO 10 150 KBT U mpsiMoii KopoOKoit
repenay, o6ecreunBaroIeii MoCTOSTHHYIO MOITHOCTh 174 J1.C.
Ero makcumanbHasi MOIIHOCTb cocrasisieT 400 Ji.c. 3apsiga
aKKyMYyJISITOpa Ha OZHOM 3apsijie XBaTaeT Ha 4 yaca paboThl
Wi OKoMIo 55 KM myTu. ITonHas 3apsika akKKyMY/ISITOPOB
3aHMMaeT OKOJIO 3 4acoB.

Puc 2. Snekmpompakmop Mouap M4 B

AmeprkaHckas KommaHuss Monarch Tractor cosgana
TEePBbI/i B MMpEe MHTE/UIEKTYaJbHbI  3IeKTPUYeCKUi
TpakTop. Tpaktopel Monarx MK4 nokasanu, 4TO MOTYT
repeaBuUraThcs 6e3 BOAUTENs. ITOT TPAKTOP MOXKET paboTaTh
C Pas/IMYHOM CeJIbCKOXO035IICTBEHHOM TEXHMKOW, OCHAIleH
9NIeKTPOJBUTATENIEM MOITHOCTbIO 55 KBT (70 J1.C.), KPy TSIt
MOMEHT KOTOPOT'O B JIBa pa3a IpeBbllIaeT KPYTSAIMii MOMEHT
OU3eJIbHOTO OBUTATENIS TOM K€ MOIIHOCTM. becnmIoTHBINM
3JIeKTPOTPAKTOP pelllaeT CIelyle OueHb BaskHble 3a1aun
B CeJIbCKOM XO3SJiCTBe:

e pabora (epmepoB He IpeKpamaeTcs MpyU HexXBaTKe
paboueii CuIbI;

¢ Ha aKKyMYJISITOp TipenocrasiisieTcs rapaHTtus 10 neT;

e CTOUT JlellieBJie, YeM ApyTue TPaKToOPhl;

» 6e30I1aCHBIIi Y SKOJIOTUUECKN UMCTBIA.

e OCHallleH COBPEeMEHHBIMM TEXHOJIOTUSIMM, MMeeTCs
KaMepa HabmogeHns Ha 360 rpamycos;

¢ OIlepaTop IporpaMMUpPYeT TOIbKO Te 3a/laul, KOTOpbIe
060pynoBaHye BBITTOMHSIET aBTOMATUIECKI.

TabapuTHbIE pa3Mepbl TPAKTOPA:

e nnuHA: 3,72 M,

¢ BpICOTA: 2,34 M,

e mupuHa: 1,23 m,

e Bec 2,61 Kr.

3apsiika M SHepronoTpedieHne

[Mopr 3apsaxn: J1772 Tun 1 (mo 80 A), YpoBeHb 3apsiiKu:
YpoBeHb IepeMeHHOr0 TOKa 2

» BpeMs 3apsiiku 5-6 4acoB C 3apSIAHBIM YCTPOCTBOM Ha
80 A.

e Bpems 3apsaku cocrasisger 10-12 4yacoB ¢ MOMOIIBIO
3apsHOTO ycTpoiicTa Ha 40 A.

e dnexkrponutaHue: 220 B nepemennoro tToka (NEMA L6-
30R) (18 A).
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e Vcrounnuk nutanusi: 110 B nepemenHoro toka (NEMA

5-15) (15 A).
C YBeJIMYeHeM mapka TEeXHUYECKUX CpeacrTs C
SJIEKTPUYECKNUM IIpMBOAOM, IapauieJibHO JOJ/DKHA

pa3BMBaTbcsl MHOPACTPYKTYpa MO UX 3apsifKe. PesynbTaTel
MCCIeIOBAaHMIt  M3BECTHBIX MMPOBBIX IIPOM3BOAMUTENIEN
aKKyMy/JISITOPHBIX ~ OaTapeit 1  3apsSgHBIX  YCTPOMCTB
MIOKa3bIBaeT, YTO, B COUETAHUN C IIOCTOSTHHBIM YITydllleH/eM
paboThl aKKYMYJISITOPHBI 6aTapeit, B GiikaiinieM Oymyiem
HaCTYIUTb TepeIOMHbI/i MOMEHT B MacCOBOM OTKPBITUU
COJIHEYHO-BETPSHbIX CTaHLUMII Manoif MOIIHOCTM  JJis
3apsAnKM 37eKTpUYecKoro TpaHcmopra. Kak u B clydae C
IPYTMMM TOJOOHBIMM MHHOBALVMIOHHBIMM TEXHOIOTMSIMMU,
mepexof, Ha eKTpuyeckye TPaHCIOPTHbIE CPeACTBa OyneT
IIOCTeIlIeHHO HapacTaThb [17].

Vcxopst 13 BBIIEM3/IOKEHHOTO Obl7T pa3paboTaH MPOeKT
COJIHEYHO-BETPOBOJ MOOMU/IbHOI 21€KTPOCTaHLIMM, KOTOPas
B IHEBHOe BpeMsl MOXKeT reHepupoBaTh B cpefiHeM P =

MOG.eHb.

4,5-4,7 kBT * 4, a BeuepHue yacpl-3T0 P . =0,8-1,0 KBTY
5J/IeKTPUYEeCKOI SHEePIUN.
J/leKTpOMeXaHMUeckue  XapakKTePUCTUKU  DIeKTPO-

TpakTopa TaroBoro kiacca 0,4. [TpuBeneHsI B Tabuiie - 1.

Ta6nuya 1
DnexmpomexaHuuecKue xapakmepucmuku 371eK-
mpompaxkmopa mseo0602z0 kaacca 0,4.

Ne HaumeHosaHue napamempa E0.uzm.
1 Pabouee HanpseHue \4 48
2 HomuHansHas mowHocmo kvt 36
3 Emkocmb 6aka ¢ paboueti #udKocmoto L 200
4 MaxkcumansHas 2py30no0seMHOCb kg 400
5 Paccmostue mexncdy Konecamu mm 1400
6 Pabouas wupuHa m 7,2
7 TonHalii 8ec KOHCMpPYKYUU kg 750
8 Paccmostue, npotidenHoe Ha 00HOM 3apsioe km 40

Mo6uibHast 3JIEKTPOCTAHIIVSI B THEBHOE BPEMSI MOKET
BbIpabaThIBaTh B cpefHeM 4,5-4,7 KBT-uac, a Be4epHbIe Yachl
0,8-1,0 kBT-uac snekTpuyeckoii sHepruu. OgHa MOOMIbHAS
CTAHLIMSI CO3/AeT BO3MOKHOCTM Bo3BpamaTh 6osee 100 ra
BBILIEAIINX M3 060pOTa IIOAOPOIHBIX 3€MEJIbHbBIX PECYPCOB.
Ecnu yuecTb, UTO € KasK0ro ra MOXKHO ITO/y4aTh B JeHEXKHOM
BbIpakeHMM Ha 6Gosee 15-20 MJIH. CyM NIPOAYKIMM, TO
OKYI1aeMOCTb CTaHIMM He TIpeBbIliaeT 4 JeT.

C y4ueToM BBICOKOI CTOMMOCTH MPOU3BOACTBA, XpaHEHUS
U OOCTaBKM TOpIOUe-CMa30uHbIX MaTepuasoB COBMeECTHOe
MCITOJIb30BAHME 3JIEKTPUYECKUX TPAKTOPOB U MOOMIIbHBIX
97IeKTPUYeCKUX CTaHUMIf Ha ocHoBe BUD cumraercs
apdekTuBHbIM. Ha puc. 2 1mpeacraBieH MOOWIbHas
9JIEKTPOCTAHIMS M MHOTOMYHKIMOHAIbHBIN 3JIEKTPUYECKUI
TpaKTOp Ha OcHOBe B 1 criocobbl ero npuMeHeHus [12].

V3yueHne ¥ aHaaM3M IIOKA3bIBaeT 4YTO, B Pa3BUTHIX
cTpaHax OBICTPBIMM TEMIIAMM IIPOBOASITCS MCCIEIOBaHMS
10 TIepeBOJly  CeJIbCKOXO3SIMCTBEHHOM  TEXHUKM  Ha
97IeKTPOTIPUBO,. VICXOsI 3 3TOTO, YUIUThIBAsI HAKOTIJIEHHBIN
OIIBIT Pa3BUTHIX CTPAH B HaIlleil pecrybyinKe 1CCIeI0BaHms
B O9TOM HampaBjieHuMu OyayT TMpPOBOOAUTHCI B Gosee
IIMPOKOM Maciutabe, a BHempeHue 3HeprodddeKTUBHBIX,
9KOJIOTMYECKM UMCTBIX 3JIEeKTPOTPAKTOPOB IJjisI arpapHOTo
CeKTopa CO34acT OOJbIllYe BO3MOXHOCTM [JII MECTHBIX

dbepmepos.
Paspa6oTaHHblii ~MHOTOMYHKIMOHAIbHBIA  3JEKTPU-
YecKMit  TPaKTOp  MpegHasHaueH [jIsi  BBITTOJHEHMS

CJIefyIOUMX arpoTeXHUYeCKMX MePOTIPUSITUIL:

e OceHHasi M BeCeHHSS1 IOJKOPMKAa (ONPBICKMBAHUS
CYCIIeH3MM) 3€PHOBBIX, Ca/I0B U OBOLLEI;

e ArpoTexHMUYecKye MepOIPUSITHS 10 3aLUThI paCTEHWUIA;

B KauecTBe TPAHCIIOPTHBIX IIAT(HOPM B TEIUINIIAX.

VcciemoBaHyue HampaBlieH Ha pelleHue Mpo6ieMbl
3¢ dexTMBHOTO MCITOTB30BAHMS TEXHMUECKOTO IMOTeHI[Maa 1
3eMeJIbHbIX PECYPCOB. DNEKTPUUECKII TPAKTOP 1 MOOMUIbHAS
«ConmHeYHO-BeTpsSIHAsI»  JEKTPOCTaHIMs ~ BOCTpeOOBaHA
B O9KCIUTyaTallMM U MOXeT MMEThb IIpMMeHEeHMe BO BCeX
pernroHax pecry6nukyu Y3bekucraH. Tak Kak yKa3aHHbIe
BbIllle TPOOIEeMbl XapaKTepHbl M IJISI IPYTUX DPeCcITyOoamK
LenTtpanbHOil A3Myu KOTOpBIV [aeT BO3MOXKHOCTb IJIsI
OopraHy3alyy MOCTEIeHHOT0 3KCIOPTa JaHHOM MPOAYKIUU
[7]-

BoIBOIBI.

InaBHO} mpobnemMoii TIpU BHEOPEHUM MOOMIbHBIX
TeXHUYeCKUX CpeACTB Ha  3JMeKTPUYEeCKOM IIPUBOAE
ocraeTcst ux 3apsigka. [nsi opranmsauuu 3¢hGeKTMBHOTO
9JIeKTPOCHAOKEH NS arpapHoii oTpacian ocTaeTcst
IeLleHTPaIM30BaHHOCTh OOBEKTOB, CE30HHOCTb DEXMMOB
MOTpeb/eHNsT ¥ OTHOCUTEIbHO Masiasg ToTpebisemast
MOIIHOCTb. IloaTOMY BHenpeHMe (GOTOIIEKTPUUECKUX
CTaHIVI B OTHATIeHHBIX PeTMOHAX HEOOX0IMMO OCYLeCTBIISATh
He B KauecTBe JONOIHUTEIbHOTO, 8 OCHOBHOTO MCTOYHMKA
SHepIrun.

AmepukaHnckue SESAM, Monarch MK4 wu gpyrue
BBICOKOIIPOM3BOAUTEIbHbIE 3/1eKTPOTPAKTOPbI BBIIOTHSIOT
psif 3ajad B CeMbCKOM XO3$/iCTBe, TaKMX KaK BCIIAllKa,
BClIalllka  3eMJIM, TI0caJlka  CelbCKOXO3SIICTBEHHBIX
KYJIbTYp, 06paboTKa pacTeHWUii, OINpPBICKMBAHME PACTEHUI
CycrIieH3Mell B TeueHMe BereTallMOHHOTO mnepuona. Hacrano
BpeMsl IIOCTEIIeHHO I1epexOAuTb Ha  MUCIIONb30BaHMe
9/IeKTPOTPAKTOPOB B V3b6ekucraHe. VICTOIleHMe 3aracoB
MCKOIaeMOro TOIUIMBA IIpMBENEeT K COKpalleHMIO 4YacoB
paboThl OOBIYHBIX TPAKTOPOB. IMEKTPUUECKUIt TPAKTOP
MO3BOJIUT  CHU3UTh  JOIOJHUTENbHbIE  3aTpaTbl IO
CpaBHEHMIO C M3ebHbBIMM TPaKTOpPaMM, U KaK CIe[CTBUE,
MpoAyKUMsI, BbIpamuBaemasi depmepamu, cTaHeT Oosee
KOHKYPEHTOCITOCOOHOTA.

BHeznpeHMe 3/1eKTPOTPAKTOPOB B CEIbCKOE XO3SICTBO
SIBJISIETCSI AKTYaIbHBIM, U ITPY 3G eKTUBHOM UCIIOb30BaHUN
COBPEMEHHBIX IepefOBbIX TEeXHOJIOTMYECKUX YCTPOJCTB C
TIOMOLIbI0 HOBBIX TEXHOJIOT M1 MOXKHO 9SKOHOMUTD TOIIJIMBHbIE
pecypchl, MpenoTBPALiaTh BbIOPOCHI BpeIHBIX BeleCTB B
aTMocdepy, CHYDKATh 9KCILTyaTal[MOHHbIE PACXOJbI, CHU3UTD
YPOBEHbD YIUIOTHEHUSI TTOYUBBI.

JIig MMPOKOro BHEAPEHMUS DPe3y/bTaTOB IIPOBEIEHHBIX
UCCIeNOBaHMIT  HEOOXOAMMO  BBIMOJHUTHL  CJIeAyIoIlue
3aaun:

e paspaboTka ¥ YTBePXKOEHMSI COOTBETCTBYIOLIMX
HOPMaTMBHO-TEXHUYECKMX  JOKYMEeHTauusi  (MCXOIHble
TpeboBaHMS, TeXHMUYEKOoe 3aJaHusl, KOHCTPYKTOPCKasI
IOKYMeHTalusl) MHOTO(YHKIMOHAJIBHOTO 37eKTPUUEeCKOTO
TPaKTOpPa M MOOWIIbHOI 37eKTpocTaHIu «CoNHLIe-BeTep»;

* V3TOTOBJIEHME OTIBITHBIX 00DPAa3LOB s MPOBEIEHUS
HIMPOKMUX X035/ iICTBEHHBIX CIIBITAaHMIA.
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2 3 4 5 6
Puc. 2. Paspa6omxa 3/1eKimpuieckozo mpakmopa u MoounsHoii «ConHeuHo-6empsaHOli»
J/leKmpocmaHyuu
1- WITAHTOBBIN ONPBLICKMBATENIb; 2 — 3a3eMJIeHMEe; 3 — 3apSIIHOe YCTPOICTBO; 4 — eMKOCTb JJIsl
paboueit sKUIKOCTH; 5 — BLICOKOBOJIBTHBI TpaHCHOpMATOpP; 6 — COTHEUHAS TTaHEeTb

Adabiyotlar )

1. Buxkaes A.B. VccnenoBaHue mapameTpOB TPAKTOpPa C 3JIEKTPOIIPUBOAHBIM CUIOBBIM arperatoM // CenckoxXo3siiiCTBeHHbIe Malln-
Hbl U TexHonmorun. 2020. T. 14. H4. C. 33-42. IOU 10.22314/2073-7599-2020-14-4-33-42.

2. Bogiev A.A., Nuralieva N.A. Qishloq xofjalik traktorlarini elektr yuritmaga o‘tkazishda horij tajribalari // O‘zbekiston qishloq
xo‘jaligi. - Toshkent, 2019. — N2 2. B. 43-45.

3. A. B. MenBenes, A. A. Kynakos, T. B. YepTroBa. Bbi60p ONTHMaIbHBIX TAPAMETPOB COMTHEUYHOI yCTaHOBKY. HOKHO- YpanbCKuii ro-
CymapCcTBEeHHbIN arpapHbIil yHUBepCUTeT, T. YensionHck. C. 615-618. (03)

4. llleppsizoB C.K., Tona6aes III.P., llloremupoB JK.M.Y. Oco6eHHOCTM 9HEPTOCHAGKEHMSI C MCITOTb30BAHMEM COTHEUHOM IHEPTUU /
C.K. Illepwsi30B, I1I.P. Tona6aes.,’K.M.V. [lloTeMupoB // AKTyasibHbI€ BOTIPOCHI arpOMHKeHePHbIX HayK: Teopus u mpakTuka. Matepu-
aJIbl HAl[MOHAIbHOM HayuYHO KoHbepeHy MHCTUTYTa arpoutskeHepun. [ox pen. M.@. FOauua. 2018. C. 326-334.

5. Ynupgsckuu B.U., llaxoB B.A., lllepbsizoB C.K. TeopeTuueckue uccieqoBanusi 6ecrepe6oiftHOCTY 3JeKTPOCHABKEHMS CeTbCKUX
noTpebuTeseit ¢ mpMMeHeHMEM aJIbTePHATUBHBIX UCTOYHUKOB / B.W. UnHasckuH, B.A. lllaxos, C.K. lllepbs3os // 3Bectus OpeH-
6yprcKoro rocyIapCTBEHHOTO arpapHoTo yHuBepcutera. — Open6ypr, 2019. — N2 6 (80). - C. 179-181.

6. ®aramaHoB @.D., AxmertmiuH A.T., TyxBaTymana M./. BeTpo-conHeyHassyCTaHOBKA JIJIS1 3JIEKTPOCHAGKEHMS CEJIbCKOXO03SI/ICTBEH-
HbIX TIoTpe6uTesneii / ®.®. @aramanos, A.T. AxmeTiunH, M.U. TyxBaTy/uinH // Hayka MOJIO[bIX — MHHOBAI[MOHHOMY pa3BuTuio AITK.
maTepuaibl XI HarmoHanbHOM HAyYHO-TIPAKTUUECKOI KOH(DepeHIM MOIOAbIX YUeHbIX. BalKupCcKuii rocygapcTBeHHbIN arpapHblii
yuuBepcuret. 2018. - C. 65-68.

7. Bogiev A.A., Nuralieva N.A. O‘simliklarga qator oralab ishlov beruvchi elektr mexanik qurilma // “O‘zbekiston qishloq xo‘jaligi”
jurnali. — Toshkent, 2019. - Maxsus son. — B. 44-46.

8. PakoB B.A., JIutBuHoB B.1. OTCceHKa 3KOHOMMYECKOI 3PGHEKTMBHOCTM MCIIOA30BAHMS KOMOMHUPOBAHHBIX U 3JE€KTPUUECKUX
9HEProyCTaHOBOK B CEJICKOXO3SI/ICTBEHHbIX MauHax. M3Bectus CaHKT-IleTepGyprcKoro rocyiapcTBeHHOro arpapHoro YHUBEPCH-
TeTa. TexHMUeckyue HayKu: NIPOTCECChl M MallMHbl arpOyHKeHepHbIX cuctem. C 123-128.

9.Bogiev A.A., Nuralieva N.A. “Perspektivel perevoda na elektricheskix privod mobilnsix texnicheskix sredstv v selskom xozyaystve
respubliki Uzbekistan” “Energiya va resurs tejash muammolari”, //. -T:, 2018. N2 3-4., 334-339 betlar.

10. A. Bokiev, N. Nuralieva, S. Sultonov, A. Botirov, and U. Kholiknazarov, “Diversification of energy supply to the agricultural sector
in the conditions of Uzbekistan,” in E3S Web of Conferences, 2021, vol. 264. doi: 10.1051/e3sconf/202126404022.

11. A. Bokiev, S. Sultonov, N. Nuralieva, and A. Botirov, “Design of mobile electricity based on solar and garland micro hydro
power plant for power supply in Namangan region mountain areas,” in E3S Web of Conferences, 2023, vol. 365. doi: 10.1051/
e3sconf/202336504003.

12. A. A. Boqiev, A. Botirov, S.A Toshmatov, Praspect for conversion to electrec dreve of agricultural machinery in Uzbekistan.
International journal advanced research insceence, injineering and texnology 2020y 11 noyabr.

13.A. A. Boqiev, A. Botirov, S.A Toshmatov, Conversion of agricultural tractors to electric chain drive. Bulletin of agricultural science
of Uzbekistan. storage/users/401/articles/8a4vomcXbXj8lm4mpUK;jOj7xkrzjBQhz038qnxx3.pdf

14. A. A. Boqgiev, A. Botirov, Adaptive management of solar panels of the "Sun+Wind" mobile power plant. Contemporary problems
of agriculture and water management XVI scientific and practical conference of young scientists, masters and talented students.
15. A. Rajabov, A. Bokiev, N. Nuralieva, and S. Sultonov, “Mobile power supply for drip irrigation systems,” in IOP Conference Series:
Materials Science and Engineering, 2020, vol. 883, no. 1. doi: 10.1088/1757-899X/883/1/012109.

\_ J

\83

Ne2(36).2024 Journal of "Irrigation and melioration"



ELECTRIFICATION AND AUTOMATION OF AGRICULTURE

UO’K: 631:363:636.085.51

SUYUQ ERITMALI O‘G'ITLARGA ELEKTROGIDRAVLIK
EFFEKT BILAN ISHLOV BERISH VA UNING IQTISODIY

SAMARADORLIGINI BAHOLASH
Turdibayev A.A., PhD, dotsent.
“Toshkent irrigatsiya va qishloq xo‘jaligini mexanizaitsyalash muhandislari instituti” Milliy tadqiqot universiteti
Annotatsiya

Magolada suyuq eritmali organik va mineral o‘g‘itlarga elektrogidravlik effekt yordamida ishlov berish orqali o‘simliklarni
oziglantirish samaradorligini oshirish masalasi ko‘rib chiqgilgan. Elektrogidravlik effekt bilan ishlov berish orqali suvdagi
nitratlarning miqdorini 1,1 mg/l. dan 2.23 mg/1. gacha ya’ni 102,7% gacha ortishi hisobiga o‘simliklarni go‘shimcha oziglantirish
imkoni yaratilish va shu bilan birga suyuq eritmali o‘g‘itlardagi E.coli (ichak tayoqchalari) bakteriyalarining zararsizlanishi ya’ni,
nazoratdagiga nisbatan 82,55% gacha zararsizlantirish evaziga o‘simlik orgali inson va xayvon organizimiga o‘tishini extimoli
oldi olinadi va natijada inson salomatligi saglanib qolinadi. Tadqgiqotlar natijasida suyuq eritmali o‘g‘itlarga elektrogidravlik
effektli ishlov berish jarayoni, suyuqlikdagi qattiq zarrachalarning maydalanish darajasini ta’minlovchi quyidagi ishlov berish
rejim va parametrlari ishlov berish kuchlanishi: U = 24 kV, kondensator sig‘imi:C = 0,8 mkF, impulslar soni: n = 175 imp yetarli
ekanligi aniglangan. Elektrogidravlik effektli ishlov berishning bilan Suyuq eritmali o‘g‘itga elektrogidravlik effektli ishlov berish
orqali suyuq eritmadagi yirik o‘g‘itlarni optimal darajada parchalash orqgali amaldagi texnologiyaga nisbatan o‘simliklarni o‘g‘itni
o‘zlashtirish ko‘rsatgichi yaxshilandi. Natijada xosildaorlik pamidorda 33 q gacha, bodringda esa 37 q gacha oshirish imkoni
yaratildi. Suyuq eritmali o‘g‘itga elektrogidravlik effektli ishlov berish orqgali Fermer xo‘jaligiga qarashli 1 ga. issigxona bo‘yicha bir
mavsumdagi iqtisodiy samaradorligi 43250000 so‘mni tashkil etadi.

Kalit so‘zlar: Suyuq eritmali o‘g‘it, elektrogidravlik effekt, razryad kuchlanishi, impulslar soni, kondensator sig‘imi, qattiq
moddalar, o‘simlik hosildorligi.

OBPABOTKA JXUJIKMX PACTBOPOB YIOBPEHUI
JJIEKTPOTUAPAB/IMYECKUM 3OPPEKTOM U OOEHKA EE 9KO-

HOMUWYECKO d9®PEKTUBHOCTU
Typoubaes A.A., (PhD), douenm.
HauuonansHbslii ucciedosamensckuii yHugepcumem «TawkeHMCKULi UHCMUMYm uHMceHepo68 uppuzayuu u mexaHusayuu
CenbCKo20 x035licmea»
AHHOTAIMA

B craThe pacCcMOTpEH BOIPOC MOBBIIIEHNS 3(D(HEKTUBHOCTY MATAHKS PACTEHUIT IyTeM 06PabOTKM KUAKUX OPTaHUUYECKUX U
MMHePaIbHBIX YIOOpeHuit snekTporuapasandeckum sddexrom. KomnuecTBo HUTPATOB B BOZe CHYDKaeTcs Ao 1,1 mr/in 3a cuer
3JIEKTPOTUAPABINYECKOi 06paboTku. Co3maeTcsi BO3MOXKXHOCTDb MOJKOPMKM PACTeHMIA ¥ OFHOBPEMEHHO 3MMMMUHALVS 6aKTepuii
KUILIEYHOM MMTa0uKM B XKUIKUX YI0OpeHusIx ot 2,23 mr/i. mo 102,7%, 1.e. 82,55% 10 cpaBHEHMIO C KOHTPOJIEM B OOMEH Ha ee Heli-
Tpanu3aiuio, YTo MOKET MPeSOTBPATUTH OT ero MPOXOKAeHNs uepe3 pacTeHNe B OpraHM3M uesioBeKa U SKMBOTHOTO, B pe3y/ibTaTe
Yero COXpaHsIeTcsl 3M0pOBbe YeoBeKka. B pe3ynbpraTe mccienoBaHNil YCTAHOBIEH MPOLIECC AMeKTPOrUIPaBINUeCKOil 06paboTKI
SKUIKUX yOO0OPEHMIA, TIe YCTaHOBJIEHBI CJIEAYIOUIVE PEKMMbI 06pa6OTKM U ITapaMeTphbl, 06eCTIeunBaloIIye CTEIeHb M3MeTbUeHMSI
TBEPHbIX YaCTUI] B XKMUIKOCTHU, HaNIpskeHre o6paboTku: U=24 KB, eMKoCTbh KoHAeHcaTopa: C=0,8 MK®. , KOJIMYECTBO VIMITY/IbCOB:
n=175 uMI, YTO 0Ka3aJ0Ch AOCTATOYHBIM. Biiaromapsi anekTporuapaBandeckoit 06paborke. CKOPOCTh MOIIOLIEHNS YA0OpeHMii
pacTeHMsIMY OblIa YTyUIlIeHa [0 CPAaBHEHMIO C CYIIECTBYIOIIEH TEXHOIOTEH 3a CUeT OTNITUMAIbHOTO paciaza KPyImHbIX yA00peHmi
B XKMIKOM DPacTBOpE MOCPEACTBOM 3JIEKTPOTUAPABINYECKON 00pabOTKM KUAKUX PACTBOPOB yoOOpeHMii. B pesynbrarte yganoch
MOBBICUTD YPOKANHOCTD 10 TI0 TOMATY 33 I U IO Orypuy A0 37 r Ha 1 ra, IpuHaAjieXxalinii Xo3siCcTBy, METOA0M 3JIEKTPOTHUAPaB-
JINYECKOM 06paboTKY KUAKUX YA0O0peHnit. DKoHOMMYecKast 3GeKTMBHOCTD TEIUINIIBI 38 OAMH Ce30H cocTasiser 43250000 cym.

KiroueBsie cnoBa: XXuakuit pacTBop ymo6peHuii, snekrporuapasandeckuii 3ddekT, HanpskeHne paspsifa, KOIMYecTBO UM-
ITy/IbCOB, EMKOCTb KOHJIeHCAaTOPa. TBep/ble BellleCTBa, IVIO0POoJie PACTeHUIA.

TREATMENT OF LIQUID FERTILIZER SOLUTIONS BY
ELECTROHYDRAULIC EFFECT AND ASSESSMENT OF ITS
ECONOMIC EFFICIENCY

Turdibaev A.A., (PhD), associate professor
National Research University “Tashkent Institute of Irrigation and Agricultural Mechanization Engineers”
Abstract

The article discusses the issue of increasing the efficiency of plant nutrition by treating liquid organic and mineral fertilizers with
an electro-hydraulic effect. The amount of nitrates in water is reduced to 1.1 mg/l due to electro-hydraulic treatment. This creates
the possibility of feeding plants and at the same time eliminating E. coli bacteria in liquid fertilizers from 2.23 mg/I1. up to 102.7%, i.e.
82.55% compared to the control in exchange for its neutralization, which can prevent it from passing through the plant into the human
and animal body, resulting in human health being maintained. As a result of the research, a process for electrohydraulic processing
of liquid fertilizers was established, where the following processing modes and parameters were established to ensure the degree of
grinding of solid particles in the liquid, processing voltage: U = 24 kV, capacitor capacity: C = 0.8 pF., number of pulses: n=175 pulses,
which turned out to be sufficient. Thanks to electro-hydraulic processing. The rate of fertilizer uptake by plants has been improved over
existing technology by optimizing the breakdown of coarse fertilizers into liquid solution through electro-hydraulic treatment of liquid
fertilizer solutions. As a result, it was possible to increase the yield to 33 g for tomatoes and 37 g for cucumbers per 1 hectare owned by
the farm using the method of electro-hydraulic treatment of liquid fertilizers. The economic efficiency of a greenhouse for one season
is 43,250,000 soums.

Key words: Liquid fertilizer solution, electrohydraulic effect, discharge voltage, number of pulses, capacitor capacity. solids, plant
fertility.
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Kirish. Global iglim o‘zgarishi sharoitida tabiiy resurslar
— yer va suvdan, shuningdek moddiy resurslardan
magsadli va samarali foydalanishga bo‘layotgan barcha
harakatlar pirovard natijada sohada mahsulot ishlab chigarish
samaradorligini oshirishga qaratilmoqda. Mamlakatimiz
qgishloq xofjaligi sohasida zamonaviy resurstejamkor
texnologiyalar va innovatsion ishlanmalarni ishlab chigarish
jarayonlariga joriy qilish bo‘yicha muhim qarorlar va “Yo'l
karta”lari qabul qilingan [1].

Bundan tashqari O‘zbekiston Respublikasi
Prezidentining 2021 yil 3 fevraldagi Qishloq xofjaligida
bilim va innovatsiyalar tizimi hamda zamonaviy xizmatlar
ko‘rsatishni yanada rivojlantirish to‘g‘risidagi PF-6159-sonli
farmonida[2], O‘zbekiston Respublikasi Prezidentining 2021
yil 26 fevraldagi O‘zbekiston Respublikasi gishloq xo‘jaligini
rivojlantirishning 2020 — 2030 yillarga mo‘ljallangan
strategiyasida belgilangan vazifalarni 2021 yilda amalga
oshirish  chora-tadbirlari ~ to‘grisida  PQ-5009-sonli
qarorida[3], Vazirlar Mahkamasining 2020 yil 17 dekabrdagi
O‘zbekiston Respublikasi agrosanoat majmui va qishloq
xo‘jaligida ragamlashtirish tizimini rivojlantirish chora-
tadbirlari to‘g‘risida 794-sonli qarorlarida [3] hududlarning

organik  mahsulot ishlab chiqarish  salohiyatidan
foydalanish imkoniyatini oshirish, ilg‘or agrotexnologiyalar,
innovatsiyalarni joriy etish, tuprogni himoya qilish

tizimi, pestitsid va o‘g‘itlarni me’yorda ishlatishni va
kimyoviy vositalarning ular sifatini ilmiy asoslangan holda
go‘llanilishini nazorat qilish bo‘yicha keng qamrovli chora-
tadbirlar amalga oshirilmoqda.

Qishloq =xofjaligi ekinlarini parvarishlash va hosil
yetishtirish jarayonida har bir agrotexnologik tadbirlarni
to‘g‘ri tanlash, o‘z vaqtida sifatli o‘tkazish, agrotexnologik
jarayonlardagi vyangiliklarni tizimli qo‘llash  ekinlar
hosildorligini oshirishda muhim ahamiyatga ega. Qishloq
xo‘jaligi ekinlarini ekishdan boshlab parvarishlash va hosilni
o‘rib - yig‘ib olish vaqtigacha sifatli mahsulot yetishtirish
va uning tannarxini arzon bo‘lishini ta’minlash magsadida
mazkur texnologik kartalar amalda mavjud resurstejamkor
va innovatsion texnologiyalarni, fan - texnika taraqqiyoti
yutuglarini hisobga olgan holda qishloq xofjaligini
modernizatsiyalash, mahsulot vyetishtirish jarayonlariga
yangi biologik va kimyoviy vositalarni qo‘llashni yanada
oshirishga qgaratildi.

Ko‘rib chigilayotgan muammoning hozirgi holati. Organik
va mineral og‘itlardan olinadigan ozuga moddalarining
fagat 30-40% ofsimliklar tomonidan ozlashtiriladi.
Chunki Respublikamiz agrosanoat majmuasida mineral
o‘g‘itlar asosan quruq shaklda mexanizatsiyalashgan holda
go‘llaniladi. O‘simliklarni oziglantirishda suyuq holdagi
o‘glitlar quruq o‘g‘itlarga qaraganda ancha samarali
hisoblanadi, ammo ko‘p xarajat va mexnat sarfini talab etadi
[4,5].

O‘g‘itning suvli eritmalarida turli menerallar miqdori
ko’p, ammo o‘simliklar uchun hazm bo‘ladigan shaklda
bo‘lgan meneral moddalari bilan ta’minlanish darajasi yetarli
emas. Foydali organik va minerallarni o‘simliklar uchun oson
bo‘lgan shaklga o‘tkazish uchun hujayralarning sellyuloza va
lignin membranalari qobiglarini buzish, ularning ichida zarur
bo‘lgan foydali moddalarni o‘simliklarga yetkazib berish
qishloq xo‘jaligi mahsulotlarining hosildorligini oshirishning
eng muhim vazifasi deb hisoblanadi[6,7,8].

Masalaning quyilishi. Hozirgi vaqtda mahalliy o‘g‘itlar
bilan o‘simliklarni oziglantirishda elektrogidravlik usulda
qaytaishlash alohida ahamiyatga ega. Mahalliy o‘g‘it tarkibida
organik moddalar majmuasi mavjud bo‘lib, dehgonchilik
tarmoglari va xalq xo‘jaligi uchun noyob xomashyo

hisoblanadi. Mahalliy o‘g‘itning organik moddalari va uning
tarkibiga kiradigan kimyoviy kislotalar tirik organizmlarning
hayotiy jarayonlarini kuchaytiruvchi fiziologik faol modda
manbalari bo‘lgan tuproq unumdorligini oshiradi. Biroq,
bu xususiyatlar organik o‘g‘itning tegishli parchalanish
jarayonlari va uning bir qator birikmalari o‘simliklar
tomonidan assimilyatsiya qilish uchun mavjud bo‘lgan
holatga o‘tgandan keyingina namoyon bo‘ladi. Tabiiy holatda
bu jarayon juda sekin kechadi, shuning uchun mahalliy
o‘g‘itni sof shaklda qo‘llash samarasizdir. Xayvon go‘ngi o‘g‘it
sifatida ishlatish uchun go‘ngdagi organik moddalarni va
azotini faollashtirishning turli usullari qo‘llaniladi: termal,
kimyoviy va biologik usullar [9,10].

Elektrogidravlik effekt bilan ishlov berish, murakkab
organik tuzilmalarga ko‘p faktorli fizik-kimyoviy ta’sir
korsatadi va wuni faollashtirishning istigbolli usuli
hisoblanadi.

Qishloq xo‘aligi ekinlarini mahalliy o‘g‘itli sharbat bilan
sug‘orish davridagi asosiy muammo ma’lum parametrlarga
ega bo‘lgan ozuqaviy eritmani yaratishdir. Kimyoviy
elementlar suvda eriydi, ularildiz tizimi orqali so‘rilishi tufayli
o‘simliklarning oziglanishida ishtirok etadi. O‘simliklarning
o‘sish bosgichiga garab, turli hil ozugaviy elementlarni talab
giladi, ammo mabhalliy o‘g‘itlardan foydalanilganda qayta
ishlanishi lozim[11].

Yechish usuli (uslublari). Tadgiqotda adabiyotlar sharxi
bo‘yicha statistik ma’lumotlarga hamda dala va nazariy
tadqiqotlarga ishlov berish usullaridan foydalanilgan.

Natijalar tahlili va misollar. Suyuq eritmali ozuqaga
elektrogidravlik effekt bilan ishlov berish samaradorligini
baxolash va ishlov berilayotgan mahsulotning holatini
ko‘rsatuvchi faktor sifatida uning parchalanish darajasi qabul

qilingan.
Tadqiqot tajribalari Toshkent viloyati Ogqo‘rg‘on
tumanidagi  “Qobil Ag‘zam  Fayz” dexqonchilikka

ixtisoslashgan fermer xo‘jaligida o‘tkazildi. Fermer xo‘jaligida
o‘simliklarni sug‘orish uchun “Xonariq” (Margunenko)
kanalidan foydalanadi. Suvning sifat ko‘rsatgichlari quyidagi
1-jadvallarda keltirilgan.

1-jadval
Suv sho‘rlanish darajalari (mg/1)
Elementlarning Suvdagi tuzlarning
nomi quruq qoldig‘i
Ca 241
HCO3 3-4 mmol/l
Cl 65-90
Na 91-110
Fe 4
Mn 089
B 0,62
Zn 073
S(S04) 82 (250)
“Xonariq” (Margunenko) kanalidan olingan suv

namunalarining sho‘rlanish darajasi yuqorida keltirilgan
talablarga to‘liq javob beradi.

Suyugq eritmali o‘g‘itga elektrogidravlik effekt bilan ishlov
berish vaqti 3-4 minut davom ettiriladi.

Suyugq eritmali o‘g‘itga elektrogidravlik effekt bilan ishlov
berilgandan so‘ng, ogiziglarning katta gismining diametri
0,002 mm bo‘lgan zarrachalargacha parchalanadi.

Suyugq eritmali o‘g‘itga elektrogidravlik effekt bilan ishlov
berilganda ishlov berish vatining suvdani nitratlar soniga
bog‘ligligi 1-rasmda umumlashtirilgan.

4
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1-rasm. 9, 18, 27 kV razryad kuchlanishlarda ishlov
berilgan suvdagi nitratlar miqdorining o‘zgarishlar
dinamikasi ishlov berish vaqtiga bog‘ligligi.
Olingan tajriba natijalaridan shunday xulosaga kelish
mumkinki, fagatgina razryad kuchlanishini oshirish bilan
suvdagi nitratlar sonini ko‘paytirishga katta ta’sir ko‘rsata
olmaydi. Suvdagi nitratlar sonining ortishi ishlov berish
vaqtiga ham bog‘lig. Bunda ishlov beriladigan raziryad
kuchlanishiga mos ravishda havodagi razryad oraligi va
elektrodlar orasidagi ishchi oraliq o‘zgartirilishi kerak.
Elektrogidravlik effekt suvda ultratovush va ultrabinafsha
nurlanish bilan birga amalga oshadi. Bu ta’sirlar esa suvdagi
bakteriyalarning yo‘q qilish uchun xizmat qiladi [12]. Suvdagi
bakteriyalarning o‘limi kuchlanish giymatiga va ishlov berish
vaqtiga bog‘ligligi aniglandi. (2-rasm).
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2-rasm. Mikrobiologik ko‘rsatgichlarning razryad
kuchlanishi va ishlov berish vaqtiga bog‘liq xolda
o‘zgarish dinamikasi

Tajribalarda suvdagi E. Coil (ichak tayoqchalari)
bakteriyalarining qay darajada zararsizlantirilganligi
tekshirib ko‘rildi. Olingan tajriba natijalarga asoslanib
shuni aytish mumkinki, suvdagi E. coil (ichak tayoqchalari)
bakteriyalarining o‘limi ishlov berish vaqtiga va razryad
kuchlanishining qiymatiga bog‘lig. Chunki razryad
kuchlanishi qganchalik yuqori bo‘lsa ultratovush va
ultrabinafsha nurlanish shuncha yuqori bo‘ladi [13].

Tajriba natijalari Toshkent suv ta’minoti korxonasining
laboratoriyasida tekshirildi. Nitratlarni o‘lchash uchun
suvdagi nitratlarni o‘lchash tartibiga muvofiq pH o‘lchagich
va ionometr ishlatildi [14].

Elektrogidravlik effekt bilan ishlov berish orqali suvdagi
nitratlarning miqdorini 1,1 mg/l. dan 2.23 mg/l. gacha
ya’ni 102,7% gacha ortishi hisobiga o‘simliklarni qo‘shimcha
oziglantirish imkoni yaratildi.

Suyuq eritmali o‘gitlarda E.coli (ichak tayoqchalari)
bakteriyalarining zararsizlanishi ya’ni, nazoratdagiga
nisbatan 82,55% gacha zararsizlantirish evaziga o‘simlik
orqali inson va xayvon organizimiga o‘tishini extimoli oldi
olinadi va natijada inson salomatligi saglanib qolinadi.

Elektrogidravlik effektli ishlov berish qurilmasining
takomillashtirilgan elektr sxemasini ishlab chiqildi.

Fi N
& &
3 o1 X5 s
r [ '[1 A
+ - -4 T .
: ]
1 %
AMIT N\ N\ AMLZ
| U v vor P
= M T |
¢ L ”w o
Tt 3¢ LEM ) Il_ _+’-
C F—
“—/ ‘ ||m ) |50
| + + =
o

3-rasm - Eritmalarni elektro-gidravlik tozalash
moslamasining elektr sxematik diagrammasi

Ushbu sxemaga qurilmani tarmoqqa ulash uchun magnit
g‘altak KM yordamida KM1.1 va KM1.2 kontaktlarini ulaydi.
Qurilmani .yuqori tokdan himoyalash uchun QF avtomat
o‘chirgichdan foydalaniladi. Boshqaruv tizimida SB1
ishga tushirish tugmasi mavjud bo‘lib, u KM 1.1 va KM 1.2
kontaktlarini ulaydigan magnit g‘altakka signal beradi. O‘z
navbatida, qurilmani tarmoqgdan ajratish uchun SB2 “stop”
tugmasidan foydalaniladi [15,16,17].

Elektrogidravlik effekt bilan ishlov berish qurilmasi
yana quyidagilarni oz ichiga oladi: fazali kuchaytiruvchi
transformator; VD-diodlar (KII-1007); Yuqori kuchlanishli
kondansatorlar (K-70-15); R1, R2 - qarshiliklar; Yuqori
kuchlanishli voltmetr; elektr tokidan himoya giluvchi erlatish
qurilma; FU- razryad oraligi.

Qurilmada impuls toki hosil qilish uchun LC generatoridan
foydalaniladi. Generatorning prinsipial sxemasi 4 — rasmda
keltirilgan.
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4- rasm. Generatorning prinsipial sxemasi.

Generatorning ish prinsipi impuls transformatorining
birlamchi chulg‘amlaridan o‘tayotgan va generatsiyaning
I - etapi hisoblanadigan yarim sinusoidal zaryad toki Iz
hosil qilgan elektr energiyasini yig‘ish hisobiga ishlaydi.
Generatorda elektr energiyasini hosil qilish jarayoni
keltirilgan.

Zaryad tokining O qiymatiga yetishi bilan II etap
boshlanadi. Bu etapda impuls transformatorida energiya
yig‘ilishi E.Yu.K. hisobiga sodir bo‘ladi. Bundagi burchak
chastotasi quyidagi formula yordamida hisoblanadi [18,19]

1
0 Jic (1)
bu yerda: L - impuls transformatorining ikkilamchi
chulg‘ami induktivligi;

C - kondensator sig‘imi;

Kondensatorning zaryadlanish jarayoni oralik
razryadlovchi FU ning gisqa tutashishigacha sodir bo‘ladi. FU
qisqa tutashgandan so‘ng kondensator S energiyasi va impuls
transformatorida qolgan energiyalar ishlov berilayotgan
mahsulotni razryadlaydi [20].

Tadgiqotlar natijasida suyuq eritmali o‘g‘itlarga
elektrogidravlik effektli ishlov berish jarayoni, suyuqlikdagi
qattiq zarrachalarning maydalanish darajasini ta’minlovchi
quyidagi ishlov berish rejim va parametrlari aniglandi:

ishlov berish kuchlanishi: U =24 kV;

kondensator sig‘imi:C = 0,8 mkF;

impulslar soni: n=175 imp;
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3 —jadval.
Suyugq eritmali o‘g‘itlarga elektrogidravlik
effektli ishlov berish qurilmasining birlamchi texnik
ko‘rsatkichlari

Ne Texnik ko‘rsatkichlar Qiymati
1 Unumdorligi, m3/soat 6.0-7.5
3 | Elektroimpulsli ishlov berish 3-4

vaqti, sek
4 | Tarmoq kuchlanishi, V 28-85
5 Razryad kuchlanishi, kV 9-27
6 Jami o‘rnatilgan quvvat, kVt 8,1

Elektrogidravli effekt ta’sirini ifodalovchi asosiy faktorlar
sifatida quyidagilar gqabul qilindi: razryad kuchlanishib (U),
kondensator (C), va impulslar soni(n). Elektrogidravli effekt
bilan ishlov berish usulining samaradorligini baholash va
ishlov berilayotgan mahsulotni xarakterlash uchun mahsulot
tarkibidagi qattiq moddalarning maydalanish darajasi (h)
qabul qilindi.

Suyuq eritmali o‘g‘itga elektrogidravlik effektli ishlov
berishda qattiq zarrachalarning maksimal maydalanish
darajasiga erishish uchun quyidagi parametrlar qabul
qgilingan: U=24 kV; C = 0,8 mkF; n = 175-200 impuls.

Suyuq eritmali o‘g‘it tayyorlashda: eritmaga
elektrogidravlik effektli ishlov beriladi.

5-jadval.
Suyuq eritmali o‘giit tayyorlash uchun
foydalaniladigan suvning ko‘rsatgichlari.
Ko'‘rsatkich nomi Qiymati
Sho‘rlanish darajasi, 100-150 mg/1
100-150 mg /1 va
Natriy 30-60 mg /1
suvining harorati 20°C
Ph 4,5

Pomidorning “Gulband”- F1 navi, Bodringning “Sardor”-
F1 navlari ishlab chiqarish sharoitida sinovdan o‘tkazildi.
Olingan ma’lumotlar 6-jadvalda keltirilgan.

6-jadval

Suyuq eritmali o‘g‘itlarga elektrogidravlik effektli
ishlov berilganda o‘simliklar hosildorligiga ta’siri.

Jadvaldan ko‘rinib turibdiki suyuq eritmali o‘g‘itga
elektrogidravlik effektli ishlov berilganda aralashmadagi
o‘g‘itning kattaligi 0,002sm gacha parchalanadi va bu
kattalikdagi ofg‘itlarni o‘simliklar oson o‘zlashtiradi.
Bu ofsimliklarning hosildorligini amaldagi o‘g‘itlash
texnologiyasiga nisbatan 33-37 q. gacha oshirish imkonini
yaratadi.

i Suyuq. eritmali_ O‘g‘.itga elektrogidravli}( effEkth Ishlov beriladigan suyuq Elektrogidravlik effektli =
ishlov berish orqali qattiq zarrachalar aksariyat qismi eritmali o‘g‘it ko‘rsatgichlari ishlov berish ko‘rsatgichlari 2
0,005-0,002 sm gacha maydalanadi. Suyuq eritmali = z ;
o‘g‘itgi elektrogidravlik effekt bilan ishlov berish - ;‘; E- E g 25 <
bilan o‘simliklarni oziglantirish samaradorligini| y. g < Ec| & B = 8 =
oshirishda elektr ishlov berish davomiyligi, ishlav| ¢ é E %’ x| £ - E g2 =
beriladigah ishchi kameraning xajmi, suv va o‘g‘itning ES Ea = E § g = Z E B &
konsentratsiya miqdori, yotgan chigit yanchilmasining e = £2| 3 2 2 2
qalinligi, yanchilmadagi sheluxa miqdori, elektrodlar g & = = = £ é 25
. go . el e . [
oraligi, suvning tarkibi, elektr maydonning ) © = = =
kuchlanganligi va elektr impulslar davomiyligi ta’sir =
- . - > . . 1 2 3 4 5 6 7 8 9
qiladi. Elektrogidravlik effektli ishlov berilgandan so‘ng, - 5 -
¢ . 7 o Pomidor “Gulband”- F1 navi
tayyor bo‘lgan suyuq eritma egatlab yoki tomchilatib T 55 [ em%09 | 73 | 24 | o8 | 34 | 000z | 183
sug‘orish orqali o‘simliklarga beriladi. 5/0, (i_ “Sardor” e :
Suyuq eritmali o‘g‘itgi elektrogidravlik effekt Bodring "Sardor”- F1 navi
bilan ishlov berish bilan o‘simliklarni oziglantirish! 2 | 35 |eswo092] 75 |24 | 08 | 34 [ o002 | 157
samaradorligini oshirish bo‘yich tadqiqotlar o‘tkazish
uchun issigxonada etishtirishga mo‘ljallangan pamidor va 7-jadval
bodring o‘simliklari tanlab olindi. Qo‘shimcha sarflangan kapital mablag‘lar
Pomidorning “Gulband”- F1 navi, - -
Bodri ine “Sardor”- F1 . Xarajatlar Birlik Umumiy
odringning “Sardor”- F1 navi Ne 1 Soni (narxi) narxi
Ishlab chiqarish sharoitida o‘tkazilgan tajriba sinovlar turi so‘m so‘m
natijasi suyuq eritmali o°g‘itga elektrogidravlik effektli ishlov Kuchlanishni
beruvchi qurilmaning laboratoriya namunasi ishlab chigarish oshiruvchi 35000
s . . . .. .. 1. 1dona 35000 000
sharoitida texnologik jarayonni, parametrlari va rejimlarini transformator 000
ta’minlash bo‘yicha yaroqligi aniglandi. (AI-70)
Toshkent viloyati Oggo‘rg‘on tumanidagi “Qobil Ag‘zam 5. | VD diodlar 12 dona 70 000 840 000
Fayz” dexqonchilikka ixtisoslashgan fermerxo‘jaligiga tegishli (KII-1007)
issigxonada ishlab chigarish sharoitida suyuq eritmali o‘g‘itga 3. E?;ﬁfg‘samr 3 dona 50 000 150 000
elektrogidravlik effektli ishlov berish bilan o‘simliklarnii Razrvad
oziglanish samaradorligini oshirishning texnologik rejim va 4. Uraﬁrz 5 FU 1 dona 32000 32000
parg'met?larm'l tekshmsh bo ylch‘a' o‘tkazilgan tadgiqotlar = | Ishch kamera Ldona 250000 250000
natijalari quyidagi jadvallarda keltirilgan. ) Avtomat
4-jadval 6. | o‘chirgich (5 1 dona 40 000 40 000
Sinov uchun olingan suyugq eritmali o°g‘itning A) AP50-3MG
tarkibi (% hisobida) Magnit ishga
. Suyuq 1smdan Turli g;'?;&“;‘;] 7. tus'_’ljmh_ 1 dona 52000 52000
O‘git eritmadagi katta aralashma- it qurilmasi KM
turi sof go‘ngning | oqiziglarning | lar migdori miodgo;'i% 32
ulushi %da | ulishi % da % da e Ulagichlar
8. | bloki 1 dona 55 000 55 000
Qora (klemmnik)
mol 35 68 4,2 7,5 :
go'ngi 9. | Sim (PV 1x4) 6 metr 2500 | 15000
Jami 36634000

4%
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Suyuq eritmali o‘g‘itdagi elektrogidravlik effekt bilan
ishlov berish bilan o‘simliklarni oziglantirish samaradorligini
oshirish bo‘yich chora-tadbirlarni iqtisodiy samaradorligini
baholash uchun qo‘shimcha sarflangan kapital mablag‘larni
goplash muddatini aniglaymiz.

Oqqgo‘rg‘on tumanidagi “Qobil Ag‘zam Fayz” dehhonchjlikka
ixtisoslashgan fermer xo‘jaligiga tegishli issigxonaning
umumiy maydoni 1 ga. ni tashkil etib, 0,5 ga. maydoniga
pamidor, 0,5 ga. maydoniga bodring ekilgan. Issigxonada
ekinlarni eritmali sug‘orish davrida soatiga 6 m® suyugqlik
sarflanadi. Elektrogidravlik effektli ishlov berish bilan har 1m?*
suyuq eritmali o‘g‘it tayyorlash uchun 18 kVt's elektr energiyasi
sarflanadi.

Suyugq eritmali o°g‘it bilan o‘simliklarni bir maritaba sug‘orish
uchun sarflanadigan elektr energivani aniqlaymiz

=W =18 -6 =108 kVt - soar

1m3 'Kmr,sti,mrf
Bu vyerda: Wixs-1m® suyuq eritma tayyorlash uchun
sarflanadigan elektr energivasi,

Vumsu, saf —bir marotaba to‘liq suyuq eritmali o‘g‘it bilan

sug‘orish uchun suyuqlik sarfi

bir-sug*o

O‘simliklarni etishtirishda bir mavsumda sarflanadigan elektr
energivani aniqlaymiz
W, =W, N

bir -mavsum bir-sug "o

=108 +5 =540 kVt - soat

sug “.soni
Bu verda: Nsug soni-bir mavsumda o‘simliklarni suyug eritmali
o‘g‘it bilan sug‘orish soni.
Bir mavsumda sarflanadigan elektr energivasining so‘mga
nisbstan giyvmatini aniglaymiz.
K =W,

bir- mavsum

=540 - 450 = 243000 so*m

bir-mavsum el ener 50" mda

Elektrogidravlik effektli ishlov berish qurilmasining narxi va bir
mavsumda sarflanadigan elektr energiyasining umumiy so‘mga
nisbatan qiymatini aniglaymiz.
TK = K e + Koy e = 243000 + 36634000 = 3687400050
Elektrogidravlik effektli ishlov berilgan o‘g‘it bilan sug‘orish
orqali, o'simliklarning hosildorligini amaldagi ofg‘itlash
texnologiyasiga nisbatan pamidorda o‘rtacha 33q. gacha,
bodringda o‘rtacha 37 q. gacha oshgan.

Suyuq eritmali o‘g‘itga elektrogidravlik effektli ishlov berish
bilan qo‘shimcha ravishda etishtirilgan mahsulotning so‘mga
nisbatan giymatini aniglaymiz.

Pomidor uchun.

Cpamitor = Dgorsiim * 95 * Bpamgor mar = 3300 +0.5-15000 = 24750000 s0°m
Bodring uchun.
Conrme = Ugorsiim * 05" Biossing mams = 3700 -0.5-10000 =18500000 50°

Umumiy sof foydani aniglaymiz.
C =C + Chopime = 24750000 +18500000 = 4325000050 m

pamidor
Xarajatlarni qoplash muddatini aniglaymiz.
IK 36874000
IC 43250000

Suyuq eritmali o‘g‘itga elektrogidravlik effektli ishlov berish
bilan qo‘shimca ravishda sarflangan xarajatlarni 0,85 vyilda,
ya’ni bir mavsumda qoplay oladi.

Xulosa

1.  Suyuq eritmali o‘g‘itga elektrogidravlik effektli
ishlov berish qurilmasini ishlab chigarish sharoitida sinovdan
o‘tkazish uchun Toshkent viloyati Ogqgo‘rg‘on tumanidani
“Qobil Ag‘zam Fayz” dexqonchilikka ixtisoslashgan fermer
xo‘jaligiga tegishli issigxonada o‘simlik yetishtirish va
o‘g‘itlash texnologiyasi va texnik ko‘rsatgichlari tahlil qilindi.
Issigxonaning texnik talab va me’yorlarga javob bera oladigan
va o‘simlik yetishtirish texnologik bosgichlariga muvofiq
qurilmani eng samarali usulda joylashtirish imkoni yaratildi.

2. Suyuq eritmali o‘g‘itga elektrogidravlik effektli
ishlov berish orqali suyuq eritmadagi yirik o‘g‘itlarni optimal
darajada parchalash orqali amaldagi texnologiyaga nisbatan
o‘simliklarni o‘g‘itni o‘zlashtirish ko‘rsatgichi yaxshilandi.
Natijada hosildaorlik pamidorda 33 q gacha, bodringda esa
37 q gacha oshirish imkoni yaratildi.

3. Suyuq eritmali o‘g‘itga elektrogidravlik effektli
ishlov berish orqali Fermer xo‘jaligiga gqarashli 1 ga. issigxona
bo‘yicha bir mavsumdagi iqtisodiy samaradorligi 43250000
so‘mni tashkil etadi.

4. Suyuq eritmali og‘itga elektrogidravlik effektli
ishlov berish orqali Fermer xo‘jaligiga qarashli 1 ga. issigxona
bo‘yicha bir mavsumdagi iqtisodiy samaradorligi 43250000
so‘mni tashkil etadi.
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ELEKTR TOKINI UZUM QALAMCHASI TO‘QIMALARIGA
TA’SIRI VA EKVIVALENT ALMASHTIRISH SXEMASINI
XUSUSIYATLARI

N.M.Markayev - t.f.f.d (PhD) katta o‘qituvchi, “Toshkent irrigatsiya va qishloq xo‘jaligini mexanizatsiyalash muhandislari
instituti”Milliy tadqiqot universiteti
Annotatsiya

Magolada kelib chiqishi o‘simliklar dunyosiga mansub materiallarga elektr ishlov berish orqali elektr avjlantirishda uzum
novda galamchasi to‘qimalari tuzilishlari ya'ni hujayralar mezoplazmasining aktiv qarshiligi (R,), hujayralararo tizimning
avtiv garshiligi (R,), protoplazmatik membrananing aktiv qarshiligi (R,) va hujayra membranalarining qutblanishi (C)ga bog‘lig
ekanligi aniglanib, ilmiy yechim taklif gilingan. Natijada elektromagnit maydon energiyasini moddiy mubhitlarda yutulishi
orqali texnologik ish bajarishini ochib beradigan uzum novda qalamchasini ekvivalent almashtirish va elektr zanjirini klassik
usulda hisoblash uchun elektr almashtirish sxemalari keltirilgan.

Kalit so‘zlar: elektromagnit to‘lginlar, hujayra membranalari, elektr avjlantirish, uzum novda qalamchasi, elektr qarshilik,
energiya, hujayra, o‘simlik to‘qimasi, elektr maydon to‘lginlarining so‘nish intensivligi, chastota.

NEVCTBUE 3JIEKTPUUECKOTO TOKA HA TKAHU QTEBHEIZ
BUHOTPAJA 1 OCOBEHHOCTHN 3KBUBAJIEHTHOM CXEMBbI
SAMELNIEHUSA

H.M.Mapxkaee — PhD, cmapwuii npenodasamenws, HayuoHaneHbslii uccnedosamensckuii ynueepcumem «TawikeHmcKuii uH-
CuImym uHMceHepoe uppuzayuu u MexaHu3ayuu ceabCKoz0 xo3siicmea»
AHHOTaIsA

B cTraTbe pacCMOTpeHbI ¥ HAyYHO 060CHOBAHO, CTPYKTYPhI TKaHe BUHOTPALHO JIO3bI IIPY IEKTPUUECKOM CTUMYIMPOBA-
HIi€ TIOCPEICTBOM JIEKTPUUECKO 06pabOTKY MaTepuaaoB, OTHOCSIIVXCS K PACTEHUSIBOACTBO, 8 UMEHHO, UTO OHY 3aBUCAT OT
aKTMBHOTO CONMPOTUBJIEHMSI Me30ILIa3Mbl KJIETOK (R,), aKTMUBHOTO CONMPOTUBJIEHMSI MEXK/IETOUHO cuCTeMbI (R,), aKTUBHOTO
CONPOTUBJIeHNs TPOTOIIa3MaTHUYeCKoi MeMOpaHs! (R,) 1 Monsapu3anmu KieTouHbix Mem6pan (C). B pesynbTaTe npesicTaBie-
HBI CXeMbI 3JIEKTPUUECKOTO MepeKIIUeHns 1) 9KBUBAJIEHTHOIO cXeMa 3aMellleHMs] BUHOTPaIHO JI03bI U pacyeTa 3J1eKTpy-
YeCKOI ey KJIaCCUUeCKMUM CII0CO60M, KOTOPbIe TOKA3bIBAIOT ITOIIOIIeHe SHEPTUHM IEKTPOMAarHUTHOTO IOJIS B MaTepuasb-
HBIX Cpeiax M BBITTOJHEHE TEXHOTOTUUECKMUX PaboT.

KiioueBble C10Ba: 37€KTPOMArHMUTHBIE BOJHbBI, KIETOUHbIE MeMOpaHbI, IEKTPUUECKOe CTUMY/IMPOBaHMe, JI03a BUHO-
rpajiHasi, JIeKTpUYecKoe CONPOTHUBIIEHME, SHEPT s, KIIeTKa, TKaHb, MHTEHCUMBHOCTb YBSIIAHMS BOJTHBI, YaCTOTA.

THE EFFECT OF ELECTRIC CURRENT ON THE TISSUE
OF GRAPE STEMS AND FEATURES OF THE EQUIVALENT
EQUIVALENT CIRCUIT

N.M.Markaev - PhD, Senior Lecturer, National Research University “Tashkent Institute of Irrigation and Agricultural
Mechanization Engineers”
Abstract

The article examines and scientifically substantiates the structures of grapevine tissues during electrical stimulation
through electrical processing of materials related to plant growing, namely, that they depend on the active resistance of
the mesoplasm of cells (R)), the active resistance of the intercellular system (R,), the active resistance of the protoplasmic
membrane (R,) and cell membrane polarization (C). As a result, electrical switching circuits are presented for the equivalent
equivalent circuit of a grapevine and the calculation of an electrical circuit in a classical way, which show the absorption of
electromagnetic field energy in material environments and the implementation of technological work.

Key words: electromagnetic waves, cell membranes, electrical stimulation, grapevine, electrical resistance, energy, cell,
tissue, wave withering intensity, frequency.

OOOOOOOOOOOOOOOOOOOOOOOOOOLOOOOO OO OO

irish. Elektromagnit maydoni turli xil ko‘rinishlarda

mavijud (namoyon) bo‘lishi mumkin va ular qatoriga
elektr maydoni, magnit maydoni, elektromagnit to‘lginlari,
elektr toki va boshqa elektr va magnit hodisalari kiradi.
Ushbu ko‘rinishlar esa o‘zlariga mos ravishda elektrostatik,
magnit, elektromagnit, elektrodinamik va boshqa energiya
turlarini yetkazib beradi. Elektrodinamik yoki elektr

energiyasining ko‘proq qo‘llanilishiga asosiy sabab uni
hosil qilish, uzatish va boshqga elektr, noelektr energiya
turlariga oson aylantirilishidir. Elektromagnit maydon
energiyasining barcha turlari moddiy muhitlarda yutilish va
issiglik, mexanik, kimyoviy yoki biologik energiyaga aylanish
kabi texnologik xususiyatlarga ega. Elektr energiyasining
boshqa elektr va noelektr turlarga aylantirilishi va texnologik
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jarayonlarda mehnat vositalariga ta’sir etish maqgsadida
(elektr avjlantirish) foydalanish elektrotexnologiyaning
mazmuni hisoblanadi.

Elektromagnit maydon energiyasining boshqa turlarga
aylanishi elektromagnit to‘lginlarning muhitlarda yutilishi
hisobiga amalga oshadi. Boshqga turga aylantirish yo‘nalishi
va intensivligi muhitning elektrofizik xossalari va maydon
chastotasiga bog‘liq holda o‘zgaradi. Energiya yutilishining
asosiy sharti muhitda “elektromagnit energiyasini qabul
qiluvchi” - maydonning tebranish chastotasidan unchalik farq
gilmaydigan tebranish chastotasiga ega bo‘lgan elementar
erkin yoki bog‘liq elektr zaryadlarining bo‘lishidir. Bu ikki
chastota ganchalik yaqin bo‘lsa energiya shunchalik ko‘p
yutiladi. Bu o‘simliklar dunyosiga mansub gishloq xo‘jalik
mahsulotlariga elektr ishlov berish orqali elektr avjlantirish
yoki aksincha ta’sirlarda namayon bo‘ladi. Kelib chiqishi
o‘simliklar dunyosiga mansub, o‘tkazgichlarda maydonning
nisbatan kichik chastotalarida “erkin” elektronlar yoki toklar
harakatga keladi, natijada elektron yoki ionli o‘tkazuvchanlik
toklari paydo bo‘ladi. Elektrotexnologiya kursidan ma’lumki,
biron-bir muhitga kiritilgan energiyani bir gismi ishlov
berilayotgan jism tomonidan yutiladi, bir gismi o‘tib ketadi
va bir gismi qaytadi. Elektr ishlov berishda bajariladigan
ish yutilgan energiya hisobiga bo‘ladi. Shuning uchun
ham texnologik jarayonlarga energiyani kiritishda turli
samarali usullarni qo‘llash va ularni to‘g‘ri tanlash muhum
bosgichlardan biri hisoblanadi.

Elektr ishlovberishda muhitga kiritilgan energiya ta’sirida
hosil bo‘ladigan o‘tish tokining ogishi 1-tur o‘tkazgichlarda
erkin elektronlar va 2-tur o‘tkazgichlarda ionlar kristall
panjara ionlari, moddaning atom va molekulalari bilan
ko’p marta to‘gqnashuviga va ularga ortigcha to‘plangan
energiyaning uzatilishiga olib keladi. Natijada zaryadlarning
tartibli harakat energiyasi (elektr toki; o‘tish toki, siljish toki,
fuko toki va hokazolar) modda atom va molekulalarining
tartibsiz (issiglik, mexanik, kimyoviy, biologik va hokazolar)
energiyasiga aylanishiga olib keladi. Bunda harakatdagi
zaryadlar maydon energiyasini modda molekulalariga
uzatuvchi “oraliq energiya tashuvchi” (ishchi jism) sifatida
bo‘ladi. Bugungi kunda kelib chiqishi o‘simliklar dunyosiga
mansub materiallarga so‘ngi ilm fan yutuqlari bilan
sug‘orilgan elektrotexnologik usullar yordamida elektr ishlov
berish istigbolli yo‘nalishlardan biri hisoblanadi.

Ko‘rib chigilayotgan muammoning hozirgi holati. Bugungi
kunda uzum novda qalamchalarida ildiz hosil bo‘lish darajasi
va tutuvchanligini oshirishda qalamchalarga ekishdan oldin
turli usullar bilan (mexanik, fiziologik, kimyoviy, an’anaviy,
elektrofizik va hokazolar) dastlabki ishlov beriladi [2]. Bunda
samarali usullardan biri bu elektrofizik (elektr maydon,
magnit maydon, elektr toki, impulsli elektromagnit maydon
va hokazolar) usullar hisoblanadi [3, 4, 5, 6].

Tok novda galamchalariga ekishdan oldin elektr ishlov
berishda qalamcha va ishlov berish jarayonidagi muhitni
hisobga olish muhim hisoblanadi [7]. O‘simliklar dunyosiga
mansub qishloq xo‘jaligi mahsulotlari va yog‘ochlashgan
novda qalamchalariga elektrofizik ta’sirlarni o‘rganish va
ko‘chatlarini yetishtirish texnologiyasini takomillashtirish
bo‘yicha, P.P.Radchevskiy, A.G.Kudryakov, V.A.Petruxin va
boshqga bir gancha olimlar ilmiy tadgiqotlar olib borgan va
ijobiy natijalarga erishgan [8, 9]. Tok novda qalamchalariga
ekishdan oldin elektr ishlov berish orqali ta’sir ko‘rsatishda
ularning alohida qismlarini elektr zanjirining elementlari
sifatida tasvirlash mumkin [10]. Tok galamchasi va o‘simliklar
dunyosiga mansub qishloq xo‘jalik mahsulotlarining,

ya’ni o‘simlik elementlarning tavsifi ishlov beriladigan
galamchani elektr manbaiga ulash usullari va uning tuzilishi
bilan belgilanadi. A.G.Kudryakovning aniqlashicha, uzum
galamchalariga ekishdan oldin elektr toki bilan dastlabki
ishlov berishda eng to‘gri usul suyuq elektr o‘tkazuvchi
eritma orqali uzum galamchasining kesilgan joylariga elektr
energiyasini etkazib berishdir [5].

Jahonda va respublikamizda bu borada, jumladan
tok ko‘chati tayyorlanadigan qalamchalarga infraqizil,
elektromagnit nurlar va elektr toki bilan ishlov berib ularning
rivojlanishini avjlantirish, vegetativ rivojlanishini bir
xillashtirish va sifatini oshirish hamda energiya va resurslarni
tejash imkonini yaratadigan usul va vositalarni ishlab
chigishga alohida e’tibor berilmoqda [11, 12]. Bugungi kunda
kelib chiqgishi o‘simliklar dunyosiga mansub materiallarga
elektr ishlov berishda eng samarali usullardan biri — bu
elektromagnit maydon energiyasini biologik ta’sirlaridan
foydalanish hisoblanadi.

Masalaning  go‘yilishi. = Elektromagnit = maydon
energiyasining turli ko‘rinishlarini biologik ta’sirlaridan
foydalanib, qishloq xo‘jalik mahsulotlariga elektr ishlov
berish orqali elektr avjlantirish imkoni mavjud va bu turli
ilmiy tadqiqotlar asosida isbotlangan. Bunda elektromagnit
to‘lginlari yutuvchi muhitda tarqalish yo‘nalishi bo‘ylab
kuchsizlanib boradi. Bu texnologik jarayonlarni quyidagicha
yoritish imkoni ya’ni Poynting vektori bilan aniglanadigan
energiya ogqimi muhit sirtidan “Z” masofaning funksiyasi
hisoblanadi va eksponensial gonunga asosan kamayadi.

S, =S, exp(-2kz); M

bunda: S, — muhit sirtidagi energiya ogimi, V-A/m?;

k - to‘lginning so‘nish koeffitsienti, m-1;

Demak, to‘lginlarning so‘nish intensivligi, ya’ni energiya
yutilishi muhitning elektrofizik xossalari va maydon
chastotasining funksiyasi bo‘lgan so‘nish koeffitsienti k bilan
aniglanadi. Yutuvchi muhit uchun bu koeffitsient quyidagi
formula yordamida ifodalanadi [1]:

2
k—w\/‘g"'”"[ 1+( r j —11
2 oka

bunda: w=2zf - maydonning burchak tezligi, rad/s

elektr ishlov berish davrida ideal dielektriklarda

y/we =0; k=0 elektromagnit to‘lginlari so'nmaydi va
energiya yutilmaydi. Bizga elektrotexnologiya kursidan
ma’lumki ¢, ,y kattaliklari  bilan tavsiflanadigan
xususiyatlari o‘zgarmaydigan va tashqi Elektr yurutuvchi
kuch bo‘lmaganda harakatlanmaydigan jismlar sistemasi
uchun jismga tushadigan elektromagnit energiyasi balansi
Umov-Poynting teoremasi bilan ifodalanadi.

- - -2 2
—§I1d A= [yEdv+ a/arj(‘g“zb + %JJV

@)

(3)

Tasvirlangan (3) tenglama V hajmida elektromagnit
maydon energiyasining saglanish qonunini ifodalaydi:
vaqt birligida yopiq A yuza bilan chegaralangan V hajmga
Poynting vektori ko‘rinishida tushadigan energiya ogimi shu
hajmda joul issigligini ajralishiga va elektromagnit maydon
energiyasini o‘zgartirishga sarf bo‘ladi.

2
-2 2
2oL il
oo 4)

Bunda (5) ifoda maydon vaqt bo‘yicha o‘zgarganda

)
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bo‘ladigan o‘zgartirishlarni aniglashga imkon yaratadi.
Umov-Poynting tenglamasini kompleks shaklda tasvirlaymiz:
. - - 2 2
S = —j':HdA = nyde+j2wI M—ﬂ V
v v 2 2 (6)
Tenglama o‘ng tomonining hagqiqiy tashkil etuvchisi
aktiv quvvat P ni, mavhum reaktiv quvvat Q ni ifodalaydi.
Sistemadagi to‘la quvvat quyidagicha ifodalanadi:
S=P+jQ (7

1-rasm O‘zgarmas tokli o‘tkazgichda energiyaning
harakati

O‘tkazgich yuzasidagi elektr maydon kuchlanganligi
tokning yo‘nalishiga mos keladi. (8) ifoda ko‘rinishida
quyidagicha ifodalanadi:

K ®)

O‘zgarmas tokli o‘tkazgichda energiyaning harakati
tasvirlangan 1-rasmdan ko‘rinadiki, Poynting vektori
o‘tkazgichning ichiga, ya’ni yon tomoniga normal bo‘ylab
yo‘nalgan.

7-[F 7] o

Demak, energiya tashqi muhitdan o‘tkazgichga A=2xrl
yuza orqali kiradi. Silindrning asosidan energiya kirmaydi,

chunki P vektori unga urinma bo‘ylab yo‘nalgan.
S| = P=EHA=(jly)jri22mt =21yt = yE>V
(10)
Vaqt birligidagi energiya ogimi, ya’ni tajriba asosida
olingan differensial shakldagi Joul-Lens qonunini ifodasi (11)
ga ega bo‘lamiz.

P21 72 _rr2
O=yEVr=I"Rt=U"t/R an

Elektromagnit maydonning issiqlik ta’siridan tashqari,
uning mexanik, kimyoviy ta’sirlari ham mavjud va biologik
sistemalarga nisbatan ma’lum bir ta’sirga ega. Ma’lum bir
obyektga ta’sir ko‘rsatishda elektr energiyasini o‘zgartirib yoki
bevosita “noissiqlik” ta’sirlaridan foydalanish elektrofizik
va elektr kimyoviy usullar deb ataladi. Ular elektromagnit
maydonining turli xil ko‘rinishlariga (massa o‘tkazish,
qutblashish, yo‘naltiruvchi hodisalar) asoslanagan bo‘lib,
jarayonning kechishiga uning shakli, chastotasi va hokazolar
ko‘proq ta’sir etadi [1].

Qishloq xofjaligi ishlab chigarishida elektr toki quyidagi
asosiy sohalarda qo‘llaniladi: ozugalarga ulardan foydalanish
samaradorligini oshirish uchun ishlov berish; gqishloq
xo‘jalik mubhitlarini zararsizlantirish; dezinfeksiyalovchi
aralashmalar olish; urug‘lik va o‘simliklar hayot faoliyatini
stimullash yoki to‘xtatish magsadida ta’sir ko‘rsatish;
tuproq elektr melioratsiyasi; ho‘l materiallarni quritish;
elektroflotatsiya; suvni chuchuklashtirish va aktivlashtirish;
elektr kimyoviy ishlov berishda namayon bo‘ladi.

Shuning uchun ham o‘zgaruvchan elektr toki ta’sirida
o‘'simlik to‘gimasini (uzum novda qalamchasini) elektr

zanjirining elementlaridan biri deb qarash texnalogik
jarayonning fizik mohiyatini ochib beradi. Bugungi kunga
kelib yetishtirilayotgan sifatli uzum ko‘chatlarini qariyib 90%
asosan vegetativ usullar bilan yetishtirilmogda. Bunda uzum
novda qalamchalari tutuvchanligi o‘rtacha hisobda 65-80
foizni tashkil qilib, ekilgan galamchalarning 20-25 foizi
ko‘karmasdan qolib ketadi [13]. Uzum novda qalamchalariga
ekishdan oldin elektr ishlov berish orqali qalamchalarni
elektr avjlantirish orqgali tutuvchanlik darajasini oshirish
mumkin ekanligini bugungi kundagi ilm-fan isbotlamoqda.
Bunda uzum novda gqalamchalariga energiyani kiritish
usullarini izlab topish va uni muhitga samarali kiritish
yo‘llarini aniglash hamda ta’sir giluvchi parametrlarni ilmiy
asoslash muhim masalalardan biri bo‘lib golmoqda [14, 15].

Yechish usuli (uslublari). Tadgiqotlarda adabiyotlar
sharhi bo‘yicha statistik ma’lumotlar, tajriba natijalari va
nazariy tadqiqotlarga ishlov berish usullaridan foydalanilgan.
Bunda olib borilgan tajribalar natijalari asososida nazariy
tadgiqotlar orqali ilgari surilgan ilmiy gipotezani isbotlash
va xulosalarni gabul gilish hamda ta’sir qiluvchi faktorlar
1-hujayralarning ichki qismlari (sitoplazma) qarshiligi,
2-tashqi muhit (hujayralararo bo‘shliq), 3-protoplazmatik
membrananing (hujayra membranasi) qarshiligi va 4-hujayra
devorining sig‘imiga bog‘liq ekanligini aniglash imkoniyati
yaratiladi.

Natijalar tahlili va misollar. O‘simlik to‘qimasining
ekvivalent almashtirish sxemasi nafaqat elektr ta’sirining
tabiatiga, balki uning kompozitsion miqdoriy xususiyatlariga
ham bog‘lig. Shuning uchun elektr ta’sirlardan oldin va
keyin o‘simlik to‘gimalarining elektr xususiyatlarini aniglash
muhim ahamiyatga ega. Shuning uchun o‘simlik to‘qimasini
elektr zanjirining elementi sifatida tasavvur gilsa bo‘ladi,
uning xususiyatlari ko‘rsatilgan elektr ta’sirlarning tabiati
va miqdoriy ko‘rsatkichlarini aniglash imkoniyatini yaratadi
va uni aniqglash imkonini beradi. O‘tkazuvchi muhit sifatida
bunday to‘gimalarning tuzilishini o‘rganishning eng yaxshi
usullaridan biri maydalangan o‘simlik to‘gimalarining
solishtirma elektr qarshiliklarini aniglash va elektr
o‘tkazuvchanligini aniglash hisoblanadi.

O‘Ichov ishlarida turli yuqori chastotali o‘zgaruvchan
tokda amalga oshiriladi. To‘la o‘tkazuvchanlik sifatida
o‘'simlik to‘gimalarining tuzilishini o‘rganishning asosiy
usullaridan biri o‘simliklar yoki uzum qalamchalarining
elektr o‘tkazuvchanligini o‘lchashga asoslangan. O‘lchovlar
turli chastotalardagi o‘zgaruvchan tokda amalga oshiriladi.

O‘simlik to‘gimasining ekvivalent almashtirish sxemasini
uning anatomik tuzilishini hisobga olishi kerak. Shu bilan
birgalikda, o‘simlikning eng muhim tarkibiy qismlarini
anglatuvchi elementlarni aniq ajratib ko‘rsatiladi [5].
Yog‘ochlashgan ofsimliklarni elektr avjlantirish borasida
samarali ilmiy tadgiqotlar olib borgan A.G.Kudryakov va
V.A.Petruxin kabi olimlar fikriga ko‘ra yog’ochlashgan
o‘simliklar novda to‘gimalarining diagrammasi kamida
4 ta elementni oz ichiga olishi kerak (2-rasm). Bular
qatoriga quyidagilar kiradi: 1-hujayralarning ichki gismlari
(sitoplazma) qarshiligi, 2-tashqi muhit (hujayralararo
bo‘shliq), 3-protoplazmatik membrananing (hujayra
membranasi) qarshiligi va 4-hujayra devorining sig‘imi.
O‘simlik to‘gimasining ekvivalent almashtirish sxemasi
2-rasmda tasvirlangan.

O‘simlik va hayvon hujayrasidagi organlar molekulyar
tuzulishi bilan va kimyoviy tarkibi bilan o‘xshash bo‘lganligi
sababli, ularning bajaradigan vazifasi ham o‘xshab ketadi.

X
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2-rasm. Uzum qalamchasini ekvivalent almashtirish
sxemasi

Bu ofsimlik va hayvonlar organizmining kelib chigishida
umumiylik borligidan dalolat beradi. Har bir hujayra bir butun
mustaqil birlik bo‘lib, uning atrofi plasmatik membrana yoki
plasmalema bilan o‘ralgan bo‘ladi. Hujayra shu plazmalema
orgali tashgi muhit bilan alogada bo‘ladi. Natijada u oziq
moddalar bilan ta’'minlanadi. Hamma hujayralar uchun xos
bo‘lgan xususiyatlardan biri, sitoplazma va irsiy axborotlarni
tashuvchi dezoksiribonuklein kislotaning mavjudligidir.
Odatda, o‘simlik hujayrasiuch gismdan tashkil topadi: hujayra
po‘sti uglevodli birikmalardan tuzilgan bo‘lib, hujayra sirtini
qoplaydi. Protoplast hujayraning eng muhim tirik qismi
bo‘lib, hujayra po‘sti devorlari atrofida joylashadi. Nihoyat
hujayra markazini vakuola (yadro) tashkil etadi. Vakuolada
hujayra shirasi bo‘lib, unda suvda erigan uglevodlar, ogsillar,
tuzlar, alkaloidlar va boshqa birikmalar to‘planadi.

Yuqoridagi ma’lumotlar uzum qalamchasining biologik
holatini anlash imkonini beradi. Uzum qalamchasini
ekvivalent almashtirish sxemasi tasvirlangan R, - hujayralar
mezoplazmasining aktiv qarshiligi; R, - hujayralararo
tizimning avtiv qarshiligi; R, — protoplazmatik membrananing
aktiv qarshiligi; C — hujayra membranalarining qutblanishini
anglatadi. Yuqorida keltirilganlarni hisobga olgan holda,
biz 2-rasmda keltirilgan ekvivalent almashtirish sxemadan
foydalanib, elektr ishlovberishda uzum galamchasining elektr
zanjirini klassik usulda hisoblash uchun elektr almashtirish
sxemasi 3-rasmdagi ko‘rinishda tasvirlash mumkin boladi [5,
16,17].

3-rasm. Elektr zanjirini klassik usulda hisoblash uchun
elektr almashtirish sxemasi
Elektr almashtirish sxemasidan foydalanib, boshlang‘ich
shartlarni aniqlaymiz
u,=U,=0 (12)
Differensial tenglamalar sistemasini tuzamiz

I-1,-1,=0
I,-1,-1.=0
LR +1,R, =FE

%J.]Cdt ~I,R, =0

1
]ZRZ—(—jIIEdt—IlRI:O a3)

O‘simlik to‘qimasini ekvivalent almashtirish sxemasidan
foydalanib parametrik tenglama tuzamiz va ildizini topamiz
Ry, R +R-R,-R,-PC+R, R,

1+R,-PC
R,+R +R,-R,-PC+R,
1+R,-PC

Z, =

(14)
(14) ifodani maxrajlarini qisqartirish orqali (15) tenglama
shaklni oladi

7, <R Rt RCRy R, PC+R, Ry

R, +R, R, -PC (15)
R -R,+R, R,+R,-R,-R,-PC =0 (16)
=R -R,-R,-R,
TR -R,-R,-PC (17)
Turg‘un tokni aniglaymiz
E . R +R,+R,
llur = =k
(R, +R,) R, R, R, +R, - R,
R] + R3 + R2 (18)
t=0 bo‘lgan holat uchun differensial tenglamalar
sistemasini tuzamiz
I, =1, -1, =0
Loy—1y—1c0=0
IR + 1R, =F
Upo —1yRy = E
IyR, =Uey—1,R, =0 (19)
; _Uw-E
Iy=1, +4; 30 e =05 1y =15,
3
o Uco+ 1y - R,
20 R -
2
/. = Uy —FE + Ue+1y- R _ R,Uco —E)+R,(Ugy +1yR))
[ -
R3 Rz Rz 'R3 (20)

Integrallash doimiysini topamiz
— RZ(UCU _E)+R3(UC0 +[0R1) — _E(Rl +R2 +R3)
R -R R-R +R, ‘R
2 3 1 2 2 3 (2 1)
Tok funksiyasining vaqt bo‘yicha aniglangan qiymati
quyidagi ifoda bilan aniglanadi

. (BERAR) +(1e2(l/m ~E)+RUn +IR) | —HR AR +1e3)} o

A:I[)ilmr

"R RAR R, B Ry KR+ Ry
(22)
Oldin olib borilgan ilmiy tadgiqotlar [5] uzum nova
galamchalariga elektr ishlov berish orqali elektr avjlantirishga
taallugli ilmiy garashlarni oydinlashtirilishiga manba bo‘ldi.
Tok funksiyasining vaqt bo‘yicha aniglangan giymatida
ifodalangan (22) formuladan ko‘rinadiki, kuchlanishning
ma’lum bir chegara giymatidan boshlab, o‘simlik to‘gimalari
o‘tkazuvchanligining sig‘imli komponenti nolga aylanadi va
uning o‘tkazuvchanligi aktiv xarakterga ega bo‘ladi. Shuning
uchun uzum novda qalamchalariga elektr ishlov berishda
uning qarshiligini aktiv xarakterli deb garash mumkin bo‘ladi.
Tadqgiqotlar asosida 2-rasmda tasvirlanga uzum
galamchasini ekvivalent almashtirish sxemasida keltirilgan
C - hujayra membranalarining qutblanishini ya’ni sig‘imli
komponenti (XC) nolga aylanishi orqgali novdaning to‘la
garshiligi (Z), R, - hujayralar mezoplazmasining aktiv
qgarshiligi, R, - hujayralararo tizimning avtiv garshiligi va R,
- protoplazmatik membrananing aktiv qarshiligidan iborat
bo‘lib goladi. Bu esa uzum qalamchasini ekishdan oldin
elektr ishlov berish orqali elektr avjlantirishda o‘zgaruvchan
elektr tokidan foydalanish samarali ta’sirga ega deb garash
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imkoni yarildi.

Xulosa. Kelib chiqishi o‘simliklar dunyosiga mansub
materiallarga (uzum qalamchasi) energiyani kiritish usullari
va to‘gimalarining o‘tkazuvchanligini aniqlash davrida
quyidagi xulosalarga kelindi.

- kelib chigishi o‘simliklar dunyosiga oid materiallarga
elektr ishlov berish orqali uni elektr avjlantirish mumkun.
Natijada uzum novda qalamchasi to‘gimalarini elektr
zanjirini bir qismi sifatida garash mumkin ekanligi aniglandi.

- ilgari olib borilgan tadgiqotlar natijasi shuni ko‘rsatdiki,
uzum qalamchalariga turli mexanik, fiziologik, kimyoviy
va an’anaviy usullarda ishlov berishda har bir qalamchaga
individial yondashish orqali ortigcha jismoniy mehnat
sarflanishini oshiradi. Natijada uzum galamchalariga ishlov
berish texnika-texnologiyalarini yangilash, takomillashtirish
va elektrotexnologik usullardan samarali foydalanish kerak
ekanligi aniglandi.

- uzum novda qalamchalariga elektr ishlov berish orqali
avjlantirishda qalamcha to‘gimalarining diagrammasi
muhim parametrlardan biri hisoblanadi. Natijada uzum
novda qalamchasi 4 ta elementni oz ichiga olishi ya’ni
hujayralarning ichki qismi (sitoplazma), tashqi muhit

(hujayralararo bo‘shliq), protoplazmatik membrananing
(hujayra membranasi) qarshiligi va hujayra devorining
sig‘imidan iborat ekanligi aniglandi.

- o‘simlik to‘gimasining ekvivalent almashtirish sxemasini
ifodalashda uning anatomik tuzilishini hisobga olishi kerak
ekanligi o‘rganildi. Natijada uzum novda galamchasining
ekvivalentalmashtirishsxemasihujayralarmezoplazmasining
aktiv qarshiligi (R,), hujayralararo tizimning avtiv garshiligi
(R,), protoplazmatik membrananing aktiv garshiligi (R,) va
hujayra membranalarining qutblanishi (C)ga yoki riyaktuv
qarshilik (XC)ga bog‘liq ekanligi aniglandi.

- uzum novda qalamchalariga elektr ishlov berish
elektr zanjirini klassik usulda differensial tenglamalar
sistemasi orqali hisoblandi. Natijada kuchlanishning
ma’lum bir chegara giymatidan boshlab, o‘simlik to‘qimalari
o‘tkazuvchanligining sig‘imli komponenti nolga aylanadi
va uning o‘tkazuvchanligi aktiv bo‘ladi. Shuning uchun
uzum novda qalamchalariga elektr ishlov berishda uning
qarshiligini aktiv xarakterli deb garash mumkin ekanligi
aniglandi.

o | tizimining ilmiy asoslari. Avtoreferat. Dissertatsiya
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SELECTION OF PROTECTIVE DEVICES FOR THREE-PHASE
INDUCTION MOTORS BASED ON EFFICIENCY CRITERION

Ibragimov M - associate professor, Yunusov R - associate professor, Akbarov D - doctoral student
“Tashkent Institute of Irrigation and Agricultural Mechanization Engineers” National Research University
Abstact

Induction motors are essential parts of many textile applications, each with specific functions based on their own attributes.
Because of their sturdy design, dependability, and affordability, induction motors are widely used in textile machinery, including
looms, winders, and spinning machines. On the other hand, DC motors are the way to go for applications that need exact control
over speed and torque, such yarn feed and thread tension in carding and spinning frames. In the context of textile applications,
this study investigates the choice of safety devices for three-phase induction motors, with an emphasis on efficiency standards. In
order to guarantee the dependable operation of induction motors in textile manufacturing processes, the study seeks to improve
knowledge of the best selection procedure for protective devices. This article covers considerations and research findings on a
number of factors for the selection of electric motor protection devices. Probabilities of device failure detection, indicators of
economic efficiency, as well as the importance of device selection from the point of view of electrical economy and electrical safety
are highlighted. Depending on the technological processes, the calculations of the average service life of the devices, the probable
state of failure and the occurrence of failures such as single-phase mode, rotor braking, overloading, winding humidification,
cooling fault are given.

Keywords: Induction motors, braking, phase lose, three phase, protecting device, rotor braking, overloading, winding
humidification.

SAMARADORLIK MEZONIGA KO‘RA UCH FAZALI ASINXRON
MOTORLAR UCHUN HIMOYA VOSITALARINI TANLASH.

Ibragimov M - dotsent, Yunusov R - dotsent, Akbarov D - doktorant
“Toshkent irrigatsiya va qishloq xo‘jaligini mexanizatsiyalash muhandislari instituti” Milliy tadqiqot universiteti
Annotatsiya

Asinxronva asinxron motorlar ko'plab to'qimachilik texnologiyalarining muhim qismlaribo'lib, ularning har biri o'z atributlariga
asoslangan o'ziga xos funktsiyalarga ega. O'zining mustahkam dizayni, ishonchliligi va arzonligi tufayli asinxron elektr motorlar
to'gimachilik mashinalarida, shu jumladan to'quv dastgohlarida, o'rash mashinalarida va yigiruv mashinalarida keng qo'llaniladi.
Boshqga tomondan, to'g'ridan-to'g'ri dvigatellar tezlik va momentni, masalan, tarash va yigiruv ramkalarida ipning uzatilishi
va ipning tarangligini aniq nazorat qilishni talab giladigan dastgohlar uchun eng qulay yuritma hisoblanadi. To'qimachilik
texnologiyalarida ushbu tadqiqotda samaradorlik standartlariga e'tibor garatgan holda uch fazali asinxron motorlar uchun himoya
moslamalarini tanlash o'rganib chiqildi. To'qimachilik ishlab chigarish jarayonlarida asinxron motorlarning ishonchli ishlashini
ta'minlash uchun tadqiqot himoya vositalarini tanlashning eng yaxshi tartibi to'g'risidagi mulohazalarni o‘rgandi. Ushbu maqola
elektr motorini himoya qilish moslamalarini tanlash uchun bir gator omillar bo'yicha mulohazalar va tadqiqot natijalarini o'z
ichiga oladi. Qurilmaning nosozliklarini aniglash ehtimoli, iqtisodiy samaradorlik ko'rsatkichlari, shuningdek, elektr tejamkorligi
va elektr xavfsizligi nuqtai nazaridan qurilma tanlashning ahamiyati ta'kidlangan. Texnologik jarayonlarga qarab, qurilmalarning
o'rtacha xizmat qilish muddati, nosozlikning ehtimoliy holati va bir fazali rejim, rotorning tormozlanishi, ortiqcha yuklanish,
chulg’amning namlanishi, sovutish buzulishi kabi nosozliklar paydo bo'lishining hisoblari keltirilgan.

Kalit so'zlar: Asinxron motorlar, tormozlash, fazani yo'qolishi, uch fazali, himoya moslamasi, rotorni tormozlanishi, ortiqcha
yuklanish, chulg'am namlanishi.

BbIBOP 3AIIVTHbBIX VCTPOI‘/JICTBLI[HH TPEX®A3HbIX
ACHUHXPOHHBIX IBUT'ATEJIEU 11O KPUTEPUIO
JODEKTUBHOCTMN.

Hb6pazumoe M - douenm, FOnycos P — douenm, Ak6apoe /] — dokmopaHin
HauuoHanwvHulii ucciedosamenvckuii yHusepcumem «TaulkeHMCKUil uHCMuimym uH»¥ceHepoe uppuzayuu u mexaHusayuu
CelbCK0o20 x03aiicmea»
Abstract

ACUHXpPOHHbBIE IBUTATENN SIBJISIOTCSI HEOT'bEMJIEMOI YaCThI0 MHOI'MX TEKCTUIbHBIX TTPMMEHEeHU, KasKIblii 13 KOTOPBIX BbI-
MIOTHSIET OTIpe/ie/ieHHbIe (GYHKIMIM, OCHOBAaHHbIE HAa €r0 COOGCTBEHHBIX XapaKTepUCTUKax. biaromapst cBoeit MpouHO KOHCTPYK-
LMW, HAIESKHOCTU ¥ HOCTYITHOCTM aCMHXPOHHbIE BUTATENM MIMPOKO MUCIIOIb3YIOTCS B TEKCTUILHOM OOOPYIOBaHMUM, BKITHOUAS
TKaI[KVe, HAMOTOUHbIE ¥ TIPSIAVIbHBIE MaIMHbL. C IPYTOit CTOPOHBI, ABUTATENN TOCTOSIHHOTO TOKA TIOAXOST AJIs TPUMeHeHW,
TPEBYIONMX TOUHOTO KOHTPOJISI CKOPOCTY ¥ KPYTSIIIEr0 MOMEHTA, TAKMX Kak Mojjava MPsoKy M HaTSDKEHMEe HUTY B YeCaTbHbBIX U
MIPSIAMIBHBIX MaIIMHAX. B KOHTEKCTe TeKCTUILHOTO TIPMMEHEHMSI B 9TOM MCC/IeIOBAHMUM M3YUaeTcs BbIOOP YCTPOMCTB He3orac-
HOCTM J1iJ1s1 TpeX(a3HbIX aCMHXPOHHBIX ABUTaTeNIel C YIIOPOM Ha CTaHAApPThI 3D (PeKTUBHOCTH. UTOOBI TapaHTMPOBATH HATEXKHYIO
paboTy aCMHXPOHHBIX IBUTATENIEN B IIPOIleccax TeKCTUIbHOTO IIPOU3BOICTBA, MCCIeMOBaHe HapaBIeHo Ha YIyJllleH/ e 3HaHWi
0 JTyullleit TIpoIiemype BhI6Opa 3alIMTHBIX YCTPOICTB. B 9TOII cTaThe MpecTaBIeHbl COOGPAsKEHMST M PE3YIbTAThI UCCIEMOBAHMIK
10 psTy (haKTOPOB, KACAIOIIMKCS BbIOOPA YCTPOIICTB 3aLIUTHI AMEKTPOABUTATENe. BbIeneHbl BEpOSITHOCTY 0OHAPYKEHNST HeMC-
MPaBHOCTY YCTPOJICTBA, IIOKA3aTeM SKOHOMUYECKOI 3(PPEKTUBHOCTH, a TAKKe BaYKHOCTh BhIOOPA YCTPOIICTBA C TOUKM 3PEHUS
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9/IEKTPOIKOHOMMUKM U 3/IeKTPOOE30MacHOCTH. B 3aBUCMMOCTHM OT TeXHOTOTMUYECKUX TTPOLIECCOB MPUBEHEHbI PAaCUeThl CPeqHEro
CpOKa CITY3KObI YCTPOMCTB, BEPOSITHOTO COCTOSTHUS OTKAa3a 1 BO3HMKHOBEHMS TaKMX OTKa30B, KaK OMHO(Aa3HbII PeKIMM, TOPMOKE-
HI€e POTOPa, TIeperpyska, yBaaskHeHVe 06MOTKM, HapylIeHe OXJIaskIeHMsI.

KimioueBbie ¢10Ba: ACMHXPOHHbBIE ABUTATENN, TOPMOSKEHME, ToTepst $hassl, Tpy (asbl, 3alIMTHOE YCTPOACTBO, TOPMOKEHE

poTopa, Tieperpyska, yBlaskHeHie 06MOTKA.
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Introduction. According to the United States Department
of Agriculture (USDA) 2023 forecast, Uzbekistan's
cotton industry experiences major changes. Interestingly,
production of cotton is expected to reach 621,000 metric
tons in the marketing year 2023-2024, while consumption
is expected to drop marginally to 599,000 metric tons. This
decline in consumption is correlated with a decline in the
demand for cotton yarn and fabric from importers such as
Turkey and Russia, reflecting a global decline in the market
for ready-to-wear clothing.[1,2]

A change in the dynamics of the market is indicated by
the government's decision to not impose a minimum price
on raw cotton and to let farmers select which cluster within
their region to sell their crop. The implementation of a cotton
exchange program for excess raw cotton serves as another
evidence of the shift towards a more adaptable and market-
oriented strategy. There are 142 cotton clusters according
to the Uzbek Association of Cotton-Textile Clusters (UACC),
which shows an increasing trend of vertically integrated
private businesses engaged in different phases of cotton
production, ginning, and spinning.[3]

The government's efforts to improve crop yields and
simplify the cotton business are seen in new rules requiring
certified seeds and advised minimum pricing for raw cotton.
Nonetheless, there are still issues with cotton cultivation's
viability; several farmers and farming groups reported very
little profit from the 2023-2024 crop. Due to manpower
shortages and financial concerns, cotton picking is becoming
more mechanized, and this trend is expected to continue.
Narrowing profit margins are also a result of rising fertilizer
and fuel input prices, however some of these pressures are
mitigated by Uzbekistan producing 85% of its own fertilizer.
[4]

The technological processing of cotton clusters in
Uzbekistan depends heavily on electricity for a number of
operations, including illumination, mechanical operation,
and maintaining ideal climatic conditions. These operations
frequently make use of asynchronous electric motors,
especially three-phase induction motors, because of their
dependability, effectiveness, and capacity to manage a range
of loads.[5]

Electricity makes up a sizable amount of running
costs in cotton clusters. For this reason, maintaining the
continuous and effective running of asynchronous electric
motors is essential to reducing manufacturing costs and
increasing output. Any interruptions or malfunctions in the
motor's functioning might cause downtime, which lowers
the profitability and overall efficiency of the process. To
minimize energy consumption and avoid malfunctions,
asynchronous electric motors require ongoing maintenance
and monitoring.

Asynchronous electric motors play an increasingly
important part in the rapid expansion of Uzbekistan's cotton
sector, which places a strong emphasis on mechanization
and efficiency improvements. These motors power a range
of machinery used in automated cotton picking, ginning,
spinning, and other processing steps, which promotes
increased efficiency and economy. The technical processing
of cotton clusters in Uzbekistan relies heavily on the effective
functioning of asynchronous electric motors. Through

the implementation of proactive maintenance techniques
and the prioritization of protective device selection
based on efficiency criteria, stakeholders may enhance
the dependability and durability of these motors, hence
supporting the sustainable growth trajectory of the cotton
sector in the region.

The reference analysis focuses on the efficiency criterion
while choosing protective devices for three-phase induction
motors. Akinwole 0.0. provides a thorough analysis of
common problems with industrial AC induction motors,
emphasizing how important it is to increase machine
availability in order to maximize earnings. The author
outlines several issues, including phase failure, overvoltage,
and voltage imbalances, and suggests safety devices as
workable fixes. In addition, the study describes an illustrative
procedure for choosing safety equipment that uses a Direct-
on-line starter.[6]

Anibal T. de Almeida, Andre M. Silva, Fernando J. T. E.
Ferreira, and others examine single-phasing protection, a
significant factor in motor failure in industrial environments.
They discuss the implications of minimum energy
performance criteria for the electric motor industry as well as
the challenges of replacing older motors with more efficient
models. By means of experimental insights into motor
behavior in single-phasing settings, the work highlights the
effectiveness of contemporary protection devices, provided
that they are configured appropriately.[7]

Ferreira An extensive analysis of retrofitting possibilities
for induction motors to improve efficiency and reliability is
given by Fernando J. T. E. and Andre M. Silva. In navigating the
global move towards motor classes with improved efficiency,
the study highlights the need of maintaining efficiency and
dependability when doing repair and rewinding tasks. It
also provides a brief overview of a worldwide accreditation
scheme designed to raise the bar for shops and facilities that
repair electric motors.[8]

A brand-new technique for online imbalanced supply
voltage (USV) detection is presented by Khaled Laadjal in
an effort to prevent negative effects on the longevity and
efficiency of three-phase induction motors. In industrial
settings, early identification and accurate severity evaluation
of USV situations are critical. This is discussed in the study.
The suggested approach is shown to be an effective means
of reducing USV-related problems through experimental
validation and comparison with current indicators.[9]

Methods. The process of selecting a protective device
for a three-phase asynchronous motor on a certain working
machine is challenging due to the multiplicity of control
parameters and characteristics that need to be taken into
account.[10] To speed up the selecting process, this study
recommends employing two crucial factors:

1. The efficacy of the electric motor protection
device on the operating machine: This criterion evaluates
the protection device's ability to ensure the motor operates
dependably in a variety of operational conditions and
possible risk situations. Many elements, including as
overload, overcurrent, and voltage fluctuation protection, are
taken into consideration when evaluating the device's overall
effectiveness in safeguarding the motor.

2. Economic criteria: This criterion takes into account
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the likelihood of motor accidents involving the working
machine as well as the protective device's cost-effectiveness
relative to the price of the electric motor. This criterion
considers the cost of the motor, the initial cost of the
protective device, and any potential expenses associated
with motor failures or downtime in an effort to optimize the
protection system's economic efficiency.[11,12]

One major issue is the variety of control settings and
characteristics needed when choosing a protection device for
a three-phase asynchronous motor used in specific industrial
applications. To address this complexity, this study proposes
to guide the decision-making process using two distinct
selection criteria.

The efficiency with which the electric motor protection
system of the operating machine operates is the first criteria.
This criterion evaluates how well the protective device
shields the motor from various operational hazards, such as
overload, overcurrent, and voltage fluctuations. A reliable
motor must function under a range of operating conditions in
order to increase system efficiency and reduce the likelihood
of damage or failures.[13]

The second criterion places special attention on the
financial aspect of the selecting process. This criterion
takes into consideration the cost of the protective device,
the electric motor, and potential expenses associated with
motor accidents or downtime in order to optimize the
protection system's economic effectiveness. Comparing the
cost-effectiveness of the protective device to the overall cost
of motor operation and maintenance allows stakeholders
to make decisions about the allocation of resources and
investment priorities.[14]

In addition to the main effect associated with protecting
electric motors and ensuring their safety, resource
conservation, protection devices, under certain conditions,
provide two side effects:

1 - energy saving; 2 — electrical safety.[15]

Energy saving is provided by protection devices that
control the minimum load on the shaft (current, power
consumption) of the electric motor, or its idle speed. When
an idle mode occurs, the protection device does not allow
the electric motor to operate and disconnects it from the
network. Thus, the protection device saves energy that would
be wasted when the working machine and electric motor are
idling.

Electrical safety is ensured by protection devices that
control the short circuit of the winding to the housing
when the electric motor is running. Control is carried out
by a differential current transformer (DCT), covering three
phase wires. According to the principle of operation, such a
transformer is similar to the differential current transformer
of a residual current device (RCD).[16] When a leakage
current appears on the housing of a certain magnitude, a
voltage appears on the secondary winding of the DTT, under
the influence of which the protection device disconnects the
electric motor from the network.

Results and discussions. We calculate the probability of
operation qu of certain k- protection devices in emergency i-
modes and the probability of failure Py of the electric motor of
the i-" mechanism for the j-* cause in order to assess the efficacy
of protection for asynchronous motors [17].

When safeguarding the electric motor of the machine's j-*
mechanism, the Ey k- protection device's working efficiency is
ascertained using the following formula:

Exj = X Pij " Qi (1)

Where:

q* is the likelihood that the k- protective device will activate
in emergency i-® modes, and Pj is the chance that the electric
motor of the i-®* mechanism will fail for the j-* cause.

The safety device with the highest efficacy on a particular work
machine will be the most effective;[18]

Eyj = max (2)
TABLE 1.

Distribution of the primary causes of failures of electric motors on working
machines according to tests.

. Average Probability of failure p; due to emergency modes
Working service life ac:‘::m . and conditions —
machine tc, ’ Single- | ptor | Over | Winding Cooling
year Y6, | phase N y humidi
year mode | Preking |loading | g0, | fault
Ginning
Machines 2,8 03 025 071 0 0,06 0
Conveyors 2,8 0,36 0,23 06 0,11 0 0,06
Cleaning 2,5 0,4 034 026 0,14 0,26 0
Drvi
i 2,9 0,34 0,4 0,21 0,09 0,3 0
Pressing 3,5 0,22 0,2 021 0,38 0 0,21
machines
Seed cleaning | 5 030 026 054 0,10 0 0,1
and separation
Packagi
machinety 33 030 026 054 010 010 0
Auxliary 53 019 032 058 0 0 0,10

Table 2 shows the probability of operation g, some
protection devices during basic emergency conditions.
TABLE 2.
Probability of g triggering of some protection devices under main

emergency conditions.
Probability of gu triggering of some protection|

devices under main emergency conditions
: : Single- Winding
Protection device Rotor Over ng Cooli
mode braking | loading fication fault
Thermal relays RTL 0,6 0,45 0,75 0 0
Built-in
temperature
protection device 0,76 0,67 0,91 0 0,91
UVTZ-1M
The same, UVTZ-5M | 0,85 0,67 0,95 0 0,91
Phase-sensitive
protection device 0,95 0,95 0,76 0 0
FUZ-M
Electronic non-
tact tecti
contact protection 0,95 095 0,66 0 0

system SiEZ-4A, S5iEZ- !
8-25, SiEZ-20-80

Protection relay RZD- _
3M, AZD 0,95 0,95 0,76 0 0
Protection relay RZD-1, "
UZED 0,95 0,95 0,76 0,9 0
Protection relay "
UZOTE-2U 0,95 0,95 0,86 0,9 0.8
Electronic protection
relay REZE-6 0,95 0,95 0,90 0,9 0,85
Microprocessor
SiEZ-1M with 0,95 0,95 091 0,9 0,91
posistors
Universal
microprocessor -
protection unit UBZ- 0,95 0,95 0,86 0.9 0
301
Digital relay RDG-01 0,05 0,95 0,86 0 0
Pmtecuong;lay RZ04 - 05 095 08 09 0
Protection (;'Elay RZ-01- 0,5 0,95 0,86 0 0
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Other methods for selecting protection devices are known. For
example, a method for selecting a protection device can be
considered taking into account the probability Q of failures
occurring in the protection device itself and taking into account
the response speed b of the protection device, taking into
account the wear rate of the insulation of the electric motor
winding. The author of [19] introduces the concept of the
limiting share of accident prevention p (from 0 to 1) and the
quality factor D of the protection device. Quality factor refers to
the ratio:

Conclusion. To sum up, Table 2's data provides insight
into the wide range of protective measures that are available
to ensure the safety of electric motors in industrial settings,
especially in the cotton sector of Uzbekistan. The diverse
likelihoods of activation under primary emergency scenarios
underscore the distinct efficacy of distinct safeguard systems
in mitigating certain hazards to motor function.

Each safety device, ranging from sophisticated
microprocessor-based devices to thermal relays, has a
special ability to mitigate dangers including cooling failures,

overloading, rotor braking, single-phase mode, and winding
humidification. Electronic non-contact protection systems
and built-in temperature protection devices, for example,
show encouraging probability in a variety of emergency
situations, highlighting their potential to improve motor
safety and dependability.

The possibility of vehicle accidents or downtime,
operational needs, and cost-effectiveness must all be carefully
taken into account when choosing the right protective
equipment. Table 2 offers valuable data that stakeholders
in the cotton sector of Uzbekistan may utilize to make well-
informed decisions that maximize the sustainability and
performance of electric motor operations.

Ultimately, stakeholders can strengthen the cotton
industry's resilience against operational interruptions and
support its long-term success in the area by giving preciosity
to the implementation of efficient protection measures
suited to their particular needs.

1
T -pien &

The selection of a device for protecting electric motors is made
based on the optimal quality factor. The optimal quality factor
of the protection device depends on the intensity A of the
occurrence of emergency situations on the working machine, the
size of the total specific damage Y to the object where the

electric motor is used, and the specific operating costs C:
’A-Y
Dopt ¢ (4)

The method for selecting a protection device based on the
optimal quality factor, taking into account the probability of
failures in the protection device itself, has not been widely used
due to the lack of statistical initial data on the quantities
included in formulas (3) and (4).[20]

Overall, the findings emphasize how crucial it is to choose the
right protective equipment in accordance with the particular
needs and operating circumstances of operating machinery.[21]
Stakeholders can improve the dependability, safety, and
efficiency of electric motor operations in industrial applications
by taking into account variables including the likelihood of
motor failures and the efficacy of protective mechanisms in
emergency situations.[22]
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