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AHAJIMTUYECKHA OB30P TEXHUKO-TEXHOJIOTUYECKHX PEIIEHUAN
KOHCTPYKIIUU TMAPOIHEPTETUYECKHNX YCTAHOBOK
CBOBOJHO-IIOTOYHOI'O THUITA

A.A. Acanos, H.K. /[oicamanxeizos, b.T. Mexenoaes, H.T. Hus306

AHHomauyus. TMpuBedeHbl pe3ynbraTbl aHanUTUYECKOro 0630pa TEXHUKO-TEXHOMOMMYECKMX PEeLLUEeHUIA KOHCTPYKLIMIA
MMAPO3HEPrETUYECKNX YCTAHOBOK CBOOOAHO-NOTOYHOrO Tna. OHU OTNNYAIOTCS OT BbICOKOHAMOPHBIX TEM, YTO B OCHOBY
X paboTbl 3anoXeHO WCMOoSIb30BaHNE KMHETUYECKOW COCTaBMSIIOLLEN MOTOKa BoAbl B peke (CKOPOCTHOW Hamop),
4YTO OnpeaensieT NpUHUMNuanbHoe OoTnuuYne B pa3paboTke U CO34aHUM KOHCTPYKUMIA TaKMX YCTAHOBOK W MPUHSATAM
HOBbIX TEXHUYECKUX pelueHui. MNMoka3aHa 3hpPEKTUBHOCTL MCMNONb30BaHUA MUHU-TAC co cnapeHHbIMU TypOuHaMu
C BepTuKanbHbIMU Banamu, YTO MO3BOMISIET YNPOCTUTb UX KOHCTPYKLMIO M MOBBICUTb HAAEXHOCTb npeobpasoBaHusi
rMOpPOSHEPreTUYeckoro noteHumana kaHana unu peku. [peanoxeHa HoBas cxema MuHU-FTOC c  y3namu
TaHreHumarnbHO noaayun Boabl Ha Nonactu TypouH.

Kntouesnble criosa: rmaoposHepreTMyeckas ycTaHoBKa; MOTOK BOAbI; HAMoOp U pacxop; NionacTHas TypouHa.

9PKHUH ATBIMAYY TUNITEI' THAPOOHEPI'ETUKAJIBIK OPHOTMOJIOPAYH
KOHCTPYKIUAJAPBIHBIH TEXHUKAJIBIK-TEXHOJIOTI'UAJBIK CAITATTAPBIHA
AHAJINTUKAJIBIK CEPEII CAJIYY

A.A. Acanos, H.K. /[oicamanxeizos, b.T. Mexenoaes, H.T. Hus306

AnHomayusi. Makanaga 3pKuH arbiMayy TUMTErM TMAPOSHEPTeTUKarblKk OPHOTMOSIOPAYH KOHCTPYKUMSINAPbIHbIH
TEXHUKaTbIK-TEXHOMOTMANBIK canaTTapblHa aHanuTUKanblk cepen canyyHyH XbIAbIHTbIKTapbl KenTupunreH. Anap
KOTOpKy GacbiMayyaaH abipManaHar, aHTKeHV anapibiH ULLMHUH HEMM3WH Aapbisiaarbl CyyHYH arbiMbIHbIH KUHETHKAbIK
KOMMOHEHTVH NanganaHyy Ty3eT (bingamaplk 6alubl), 6yn MbiHAAN OPHOTMOMOPAYH KOHCTPYKUMANAPBIH ULLTEN Ybiryyaa
XaHa Ty3YY4e KaHa xaHbl TeXHVKanbIK Yednmaepam kabbin anyyaa npuHuunuanyy abipmadsl aHbikTanT. Makanaga
TVK Bangapbl MeHeH ynTalkaH TypbuHanapbl 6ap MUHW-FTOCTepay KOMAOHYYHYH HaTbIKanyymnyry KepceTyreH,
Oyn anapiblH AW3aiHbIH JKOHOKOMNeTYyre XaHa KaHanAbiH Xe [AapbisHbiH MMAPOSHEepPreTMKarnbik MoTeHuMarbiH
TpaHcopMaLMANoOHYH  ULIEHUMAYYIYTYH  XoropynaTtyyra MyMKyHAyK 6GepeT. TypGuHanapablH — KaHaTTapbiH
TaHreHuuanabik Cyy MeHeH Kamcbl3 Kbiryydy arperattapbl 6ap MuHu-FOCTUH Kalbl CXeMAch! CyHYLL KbiSbIHAbI.

TyliyHOyy ce3dep: rMapodHepreTUKanblk Ty3ynyL; CYyHYH arbiMbl; CyyHyH GacbiMbl aHa YbIrbIMAanbillbl; KaHaTTyy
TypbuHa.

ANALYTICAL REVIEW OF TECHNICAL AND TECHNOLOGICAL SOLUTIONS
FOR DESIGNS OF FREE-FLOW HYDROELECTRIC POWER PLANTS

A.A. Asanov, N.K. Dzhamankyzov, B.T. Mekenbaev, N.T. Niyazov

Abstract. The article presents the results of an analytical review of technical and technological solutions for the
construction of hydropower installations of a free-flow type. They differ from high-pressure ones in that their work
is based on the use of the kinetic component of the water flow in the river (velocity head), which determines the
fundamental difference in the development and construction of such installations and the adoption of new technical
solutions. The efficiency of using mini-HPS with twin turbines with vertical shafts is shown, which makes it possible to
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simplify their design and increase the reliability of converting the hydropower potential of a canal or river. A new scheme
of a mini-HPS is proposed, with nodes for tangential water supply to the turbine blades.

Keywords: hydropower plant; water flow; head and flow rate; vane turbine.

B psine 3apyOexHbIX CTpaH B MOCJEAHUE IOkl HONYyYat0T HHTEHCUBHOE PA3BUTUE TAK Ha3bIBAEMbIE CBO-
00IHO-TIOTOYHbIC, HU3KOHAMOPHBIC U I'paBUTAMOHHBIC MUKPO-1"IC, KoTOpBIe MOTYT 3¢ ()eKTHBHO padoTaTh
Ha c1a0bIX YKJIOHAaX B PABHUHHBIX 30HaX, a TaKKe HA Pa3IMYHBIX MCKYCCTBEHHBIX KaHasIax U pekax [1]. B Hux
B OCHOBHOM HCTIONB3YIOT MUKPO-I"DC, KOTOpBIE OTINYAIOTCS OONBIINM Pa3HOOOpa3HeM KOHCTPYKTUBHBIX HC-
nosHeHuH [2]. OHM MOTYT CTPOMTHCS, Kak M 0oJiee MOIIHBIE CTAHIIMH, C MCIOJIB30BAaHUEM IUIOTHH, MOTYT
OBITh JICPUBAIIMOHHOTO THIIA C MCIIOJIL30BAaHHEM HATIOPHOTO TPYOOIpoBOJa WM KaHasa. HakoHel, MUKpO-
I'SC MoryT ycraHaBIMBaThCsl B PEYHOM MOTOK 0€3 BCSKUX TUAPOTEXHUUECKUX COOPYKEHHH.

Ot Mukpo-I"9C oTIMyYaroTCs 0T BEICOKOHATIOPHBIX TEM, YTO B OCHOBY HX PaOOTHI 3aJI0’KEHO MCIONb30-
BaHME KMHETHUYECKOH COCTaBISIOIIEH MOTOKA BOABI B peke (CKOPOCTHOI HAmop), 4To SIBASETCS MPUHIUIU-
ANBHBIM OTIIMYHMEM B Pa3pabOTKEe M CO3MaHUM KOHCTPYKIMH TAKWX CTAHIUHN M MPHHATHEM HOBBIX TEXHHYC-
ckux peuteHui. OHM 00IANAOT PSIOM NPEUMYIIECTB Mepesl W3BECTHBIMU TPAJAUIHOHHBIMU BBICOKOHAINOP-
HBIMH ycTaHOBKaMH. CBOOOIHO-TIOTOYHBIE THAPOIHEPTETHUCCKIE YCTAHOBKH MPEICTABISIOT COOOH BOISHBIC
JBUTATENI, MOLUIHOCTb KOTOPBIX 3aBUCUT OT TPEX BEIMYUH: PACXOAa M HAIOpPa BOIBL, IIPOTEKAIOLIEH uepe3
Hee, KOTOpYHo OHM TiproOpeTtarot npu aprwkernn u KT/

BosiedyeHue B renepalio JHEPTUU PABHUHHBIX PEK U KaHAJIOB C HU3KUM U CBEPXHU3KHUM HAIlOPOM II0-
TOKa BOABI MPEABSBISIOT NMOBHIIICHHBIE TPEOOBAHUS K BBHIOOPY TEXHOJOTHH M TMAPOIHEPTETHUCCKUX YCTa-
HOBOK MaJioil MoHOCTH. [103TOMY OZHO U3 Ba)KHBIX MOJOKEHUH B BEIOOPE CTPAaTEruu U TaKTUKU I'eHepaluu
UIEKTPOIHEPTUHU € 3aaHHONW MOIIHOCTBIO U IOJHBIM UCKIFOUEHUEM T'HAPOTEXHUYECKUX COOPYKEHUH Hero-
CPEICTBEHHO B PEKax WM KaHalaX, COCTOMT B MOJBEIECHUU K THAPOIHEPIETUUECKUM YCTAHOBKAM HEOOXO-
JIMMOM M TOCTAaTOYHOM — MaKCUMaJIbHO BO3MOKHOM M SKOHOMHUYECKH OTPABAAHHOW SHEPTHUU MOTOKA BOBI,
KOTOpasi 3aBUCHUT OT II€PEUUCIICHHBIX BBIILIE IIapaMETPOB.

HccnenoBanust B TOM HaIlpaBIEHUH MOKA3aJIH, YTO MOMBITKA AP (PEKTUBHOTO UCTIONH30BAHMS KHHETHIC-
CKOIl 3HEpruM MOTOKa BOJBI IPUBEIA HA HAYAIBHOM JTalle K pa3paboTKe SHEPreTHYeCKUX YCTAHOBOK, Ipes-
CTaBJISIONIMX COOOH BOJSHBIC KOJIECa C pa3HOM CXEMOH MojiayM MOTOKa BOJIbI B pabouue jonactu. BojsHbie
KOoJleca OTHOCSITCS K TMAPOTYpOMHAM aKTUBHOTO BHJa, OHU OTJIMUYAOTCS CXEMOH pa3sMeIleH sl OTHOCUTEIBHO
IIOTOKA BOJIbl B PEKE WJIM KaHaJle, MEXaHU3MaMU OIlyCKaHUs JIONAcTel B BOASHOM IOTOK peKU WIM KaHala,
KOHCTPYKUUSMH U pa3MepaMy MX HCIOJIHEHHUs, a TAKKE UCIONb3YEMBIMU I UX U3TOTOBJICHUS MaTepualla-
mu. Ha pucynke 1 npuBenen oOmmii BU 0TAETBHBIX BUA0B MUKPO-I ' DC. VX BBIMyCKalOT, KaK ¥ HOPTATHBHBIC
Mukpo-I'9C, B BUJIE 3aBEPLICHHBIX MOAYICH.

IIpu crpoutensctBe MUKPO-I'DC Ha paBHUHHBIX peKax M KaHajlaxX yBEJIMYMBAIOTCS 3aTpaTbl Ha I1OBBI-
LIEHHE UX MOIIHOCTH, YTO IIPEAIOJIaraeT HapaluBaHUe KOIUYECTBA yCTaHaBINBAEMbIX MOLYJIEH BOJb U 11O~
MepeK TEUCHUS MOTOKA BOABI HAa OONBIINX M MaJbIX peKkax. B 3TOM muiaHe MOBHIICHHBIH HHTEPEC MPEICTaB-
1s1:0T MUKPO-I"3C ¢ mOrpyKHbIMU JIONACTHBIMU MMAPOTYpOuHaMu. B 3aBucumMocTH 0T TpeOyemoil MoHoCcTH
U pacxofia PeKr BO3MOKHO MHOKECTBO PELICHHUH, peann3yIonmx BEIpaboTKy TpebyeMoro oobemMa »iIeKTpo-
SHEPIHHU, YTO JOCTUIAETCS 3a CYET BaApUALMK TUIIOB, KOHCTPYKLMU U KOJIMYECTBA yCTAHABIMBAEMBIX IMIPO-
arperaroB. Ha pucyHke 2 mpHuBeICHBI TPUMEPHI HCIONB30BAHUS KOHCTPYKIMH MTPOMEIICPHBIX THIPOTYpOUH
UL TEHEPALUU YHEPTUU.

MmMeroTcst mOMBITKY MCTIONB30BAHMS HATIOPHBIX BOIOBOJOB I BCTpanBanus Mukpo-I'9C cnennanbHoi
KOHCTPYKUUH (pUCYHOK 3). OTINUNTEIbHON 0COOEHHOCTBhIO TAKUX KOHCTPYKLUI SBISIETCSl UCHONIb30BAaHUE
sonacteil Jlapbe, HalleAUX IPUMEHEHHUE B BETPOBbIX cTaHUMAX [1, 2, 3]. Cll0)KHOCTh TEXHUUYECKOM 3KCILTY-
aTalUM TaKUX YCTAHOBOK I10KAa OTPaHHUYUBAET UX IPUMEHEHHUE.

OTaM4YUTENEHON 0COOCHHOCTBIO OCEBBIX JIOMACTHBIX TypOUH SIBISICTCS OTCYTCTBHE OapaOaHHBIX WIIH KO-
JIECHBIX AJIEMEHTOB, YTO YMEHBINIACT UX rabapUTHbIC pa3Mepbl U MOBBIIIAET MOOMIBLHOCTD (PUCYHOK 4). ['u-
JpoarperaTsl Ha UX OCHOBE, MOTPY>KEHHBIC B OTKPBITHIN KaHaJ, TpeOyeT MEeHbIICH TITyOHHBI, €M B 3aKPBITHIX
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Pucynok 1 — O6wmnit Buj otaenbHbix MUKPO-I'DC ¢ 10nacTHBIME FOPU30HTAIBHBIMUA TYPOHHAMEI
W CXeMBI UX pa3MelIeHHs Ha KaHaJlaX 1 peKax

Pucynox 3 — O6mmit Bux Muxpo-I'9C ¢ rugpotypouaamu tuma Jlapse
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Pucynok 4 — O6mmuit Bug Mukpo-I'9C ¢ oceBbIMU TypOMHAMH U UX pa3MEIICHUE Ha KaHalax

Kamepax, TpPyOOIIpoOBOJax M MOTYT NPUMEHSATHCS MIPU MaJIBIX HATIOpaX, HO MPU CPAaBHUTEIHFHO OOJIBIINX CKO-
POCTSIX MOTOKA BOJBI.

Oco0bIii UHTEpEC MPEICTABISIOT TYPOUHBI I'PaBUTAIIMOHHO-BOJOBOPOTHOTO W IIHEKOBOTO THIIOB [4].
Onu SBISIOTCS 00J1ee OBICTPOXOTHBIMHE T10 CPABHEHHUIO C BOASHBIMU KOJIecaMu. bobliiasi CKopocTh BpaleHuUs
pabouux TypOWH ITO3BOJIMIIA YMEHBIIUTE Pa3Mephl THAPOTYPOUH U THAPO-TEHEPATOPOB (pUCYHOK 5). Jlist mo-
Jy4eHUs! BEICOKOH OT/IAauy YHEPruu Ha paboueii TypOuHe 00ecreynBaeTCsl ONTUMATBHBIN TOBOJ K HEl BOJIBL.
[t 3TOTO B KOHCTPYKIMSAX THAPOTYPOUH yCTPaUBAIOT CHEIHATBHBIN HAMIPABISIONINI amapaT, TEM CaMbIM,
9acTh BOJbI M3 BOJOTOKA OTBOJUTCS B OCTOHHBIN KaHAII, IPOJIOKEHHBII BIOJIb OSPEroBO JINHUH.

Pa3zpaboTumky yTBEpKMAIOT, UTO INHEKOBHIE W BOJOBOPOTHBIC THUAPOTYPOMHBI B3aUMOICHCTBYIOT
C THUJIPOBOPOHKOH KaK 10 TOPU3OHTANIU, TaK U 110 BEPTUKAIHU, YTO YBEIUYMBAIOT BHIXOJHYIO MX MOIIHOCTh
u 3(h¢exTrBHOCTE. Ha cpemumx 060poTax BOJOBOPOTHEIE THAPOTYPOMHEI nMeroT MakcuManbsHbI KITJL 50 %
u Oonee. OMHAKO U UM MPHCYIIH TE K& HEJIOCTATKH, CBSI3aHHBIC C COOPYKEHHEM BOIOCOOpa, IIUTI03a. CIICIH-
ANBHBIX KaHAJIOB IO TyPOWHBI U Jp. 3/1€Ch ONMpEIeISIONIM (PaKTOPOM BBICTYTIAET UX CPABHUTEIHHO HU3KAS
CTOMMOCTD, BBICOKAsI HAJIC)KHOCTh U MaJIble IKCILUTyaTallMOHHBIC 3aTPAThI, & TAKIKES OTPAHUYCHHOCTH HCIIOJb-
30BaHMS MPOMBIIIUICHHBIX THITOB THAPOArPETaToB Ha CITA00OHAKIIOHHBIX PABHUHHBIX PEKaxX U KaHaJaX.

[omnbITKK MOJTHEE MCIONB30BATh MOTEHIIMAN BOJAOTOKA MPHUBEIH TAKKE K Pa3pabOTKEe U CO3MAHHIO TYp-
OoarperaroB co criapeHHBIMH TypOuHaMu. OOImuUit B M MPUHIIUIIAANBHAS CXeMa TaKoTo THIpoarperara co
CIIAPCHHBIMU JIONMACTHBIME TYpOHMHAMU, PUBEICHA HAa PUCYHKE 6. B 3TOl yCTaHOBKE CiapeHHbIE TYpPOUHBI
JIOTIACTHOTO THUIIA B BEPXHEH M HIDKHEH YAaCTH KECTKO 3aKPEIUICHBI MEXIy COO0H AByMs ITaCTUHAMH Tpe-
yroibHOW (hOPMBI C 3aKPYINICHHBIMU BepIinHaMu. Ha 3ThX e IuiacTMHaX CMOHTHUPOBAH I'€Heparop, Mexa-
HUYECKHE IMepeadyl ¥ Harpapisitonmid anmnapar. [locieanuid BeimosHeH V-00pa3Hoi (OpMBbI U3 TIACTHHBI
C M3OTHYTHIMH BO BHEIIHIOI CTOPOHY KOHIIAMH, YTO MO3BOJISICT TAHTCHIMAIBGHO HAIPABIATH MOTOK BOIBI
Ha BEPTUKAJIBHBIC JIOMACTH CHHXPOHHO BPAIIAIOMINXCS MTPOTUBOIIOIOKHO APYT APYTY PEAKTUBHBIX TypOWH.
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S
Pucynok 6 — O0muit BUj ¥ IPUHIKAITHAIIBHAS CXeMa THAPOIHEPTETHUCCKON YCTAHOBKH
CO CHIApEHHBIMH JIOTIACTHBIMH TYPOUHAMU

Pucynok 7 — Mukpo-I'SC ¢ BepTHKaIBHON TypOHHOM, cXeMa PacIIONIOKCHUS Ha KaHaJIe
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Bpaienue ot 3TuX TypOUH IpY IOMOIIY THOKUX TIepeaad MoaeTcs poTopy deKTporeHeparopa. Takue KoH-
CTPYKLMH MOT'YT yCTaHABJIMBAThCA Ha IJIaBy4re CPENICTBA U JIETKO YAepKUBATHCS Ha IJIABY 0 TEUEHUIO PEKH
WM KaHaJla IIpU IIOMOLIY Tpoca.

HenocraTkoM TakuX YCTPOWCTB SIBISIETCS HENOIHOE MCIONB30BAHUE SHEPreTHMUYECKOro MOTEHIHaa
KaHalla WIK PeKd U Majasi MOIIHOCTh [5, 6]. YcTpaHeHHe OTMEUYEHHBIX HEJOCTATKOB MPUBENIO K CO3AaHUIO
Mukpo-I'9C, MOHTHpYEeMOI Ha KaHAJIE ¢ EPEKPBITHEM T€UEHHs BCETO MOTOKA BOABI (PUCYHOK 7) ¢ JOCTATOU-
HOH TTyOMHOH TSI MOHTaKa BEPTUKAIBHOHN TypOUHEI.

Kaxk BuIHO Ha pHCYHKE, CBOOOIHO-ITOTOYHbIE TOTpYyXKHBIE MUKPO-I'DC He TpeOyroT 00BN 3eMIITHBIX
Wi OETOHHBIX paboT, OHU OoJiee YKOHOMUYHBI M MOOMJIbHBI. CpaBHUBAS BEPTHKAIBLHOE WM TOPU30HTAIb-
HOE pacIoIoKEeHHe Baja TYpOWHBI OTHOCHTEJIBFHO BOJOTOKA, CIEAYEeT OTMETHTh, YTO TOPU3OHTAIBHOE pa3-
MEIICHHE TypOMHBI IPU YHPOLICHUH CTPOUTENBCTBA BEACT K YBEIMUCHHUIO pasMepoB MHUKpo-I'IC B 1enom
U3-3a yBEJIUUEHUs AJMHBI Bala TypOMHBI U CUCTEMBI IIepejady SHEPTUH BPALIEHUs AIeKTporeHeparopy. Bep-
THUKaJIBHBIC TypOUHBI, HA000POT, TPeOyIOT HapAIIUBAHNS BHICOTHI KOHCTPYKIINHU H3-32 MOHTA)KHO-yCTAaHOBOY-
HBIX OIlepanui.

Ccepsl mpuMEHEHHS U BO3MOKHOCTH TPHBEACHHBIX BBIIIEC THAPOATPETAaTOB MOKA3BIBAIOT, YTO BCE OHH
IpeJHa3HaYeHbl I HCIOIb30BaHUS HU3KUX HAIOPOB MalIbIX pek [7]. Mcrnonp30BaHue arperaroB TaKUX KOH-
CTPYKIHUH B CAMHUYHBIX KOJMUYCCTBAX SKOHOMHYECKH HEIeJIeCO00pa3HO M3-3a 3HAYNTEIBLHON CTOMMOCTH ca-
MUX arperatoB. MacmrabupoBaHHe 3TUX KOHCTPYKIMI JJISI HCIIOJNB30BaHUS MMOTEHIIMAIA MaJbIX PEK U py-
YheB TAK)KE HE JAeT JKemaeMoro dPQeKTa.

B 2T0ii cBsI31 HAaOONBIIHI HHTEPEC MPEICTABILIIOT pa3padaThiBaEMbIe COBMECTHO ¢ KOPEHCKOH (hupMOit
HOBbIe MUHH-I DC ¢ MOmapHO CapeHHBIMH BEPTHKAJIBHBIMU TypOHMHAMH JIOMAcTHOTO THHa. OHH MO3BOJIS-
I0T YIPOCTUTh KOHCTPYKLHUIO THAPOArperaroB ¢ TypOMHAMM MOIPYKHOIO UCIIOIHEHUS! U MOBBICUTh UX Ha-
JISKHOCTB. 32 CUCT CBOCOOPA3HOTO pa3MELICHUS B BOJOTOKE JIOMACTHBIX TYPOHH (PHCYHOK 8) TOCTHUraeTcs
HOBBIIIEHHAs 3((PEKTUBHOCTh UCIONB30BAHUS THPOIHEPIeTHUECKOrO MOTEHIMANA PEKU U YBEIUYEHUE Te-
HEpUPYEeMOi MOIIHOCTH. B oTiIHume 0T mpeapaymmeil cXeMsl, ABE OJMHAKOBBIC IO KOHCTPYKIIUH BEPTHKAIIb-
HbIE JIONACTHbIE TYpPOUHBI PACIIOIOKEHBI HA ONPENEIEHHOM PACCTOSHUM OJHA OT JPYroi MO MOTOKY BOJIbI
CO CIIBUTOM HX OCeil omepeK ocH KaHaja. [y TaHreHnuanbHON 1Mojayy BOJBI HA JIOMACTH U 00ECICUCHUS
BCTPEUYHOT'O BpallleHUs] TypOMH OHU OCHAILEHB! V-00pa3HbIM HAIIPABIISAIOINM allapaToM.

[Ipemmaraemsblii cmoco0 mpeoOpa3oBaHUsl YPHEPTETHUECKOTO MOTEHIMANA CIA00HAKIOHHBIX PaBHHHHBIX
PEK B 3IEKTPOMEXAHUUECKYIO SHEPIHIO U UX Pa3IMYHbIE COUETaHUs, paboTa yCTpoicTBa Ml €r0 OCYILECT-
BIICHUSI, PEATU3YIOTCS CIACIYIOMNM 00pa3oM.

[IpeobpazoBanue SHEPreTHUECKOr0 MOTEHIMalla HHU3KOHAIIOPHBIX pPAaBHUHHBIX KaHAJIOB W peK
B 2JICKTPUYECKYIO SHEPTUIO BKIIOUAecT B cebs Mporiecc MpeoOpa3oBaHMsl SHEPTUM MTOTOKA BOJIBI B KaHAC

Pucynok 8 — IIpuHnunuanbHas cxeMa pa3MenieHns: BepTHKaJIbHbIX JIONACTHBIX TYpOuH MUHU-I DC
10 TEYEHUIO IIOTOKA BOJIbI B KAHAJIE U €€ KOMIIbIOTEPHAs MOJIEIb
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BO BpaIaTeIbHOE JBIKEHHE pabOINX OPraHOB MOIMAPHO CIIAPEHHBIX JOMACTHBIX TypOUH C BEPTHKAIHHBIMU
BaJlaMH, a TakXke Nepenady MOTy4YEHHOTO JBUKEHUS Ha POTOpP 2MIEKTporeHeparop. B kauecTBe MexaHHM3Ma
(hopMHpPOBaHUS MEXaHUIECKON YHEPTUH MPUHAT croco0 mpeoOpa3oBaHusl KWHETHYECKOH YHEPTUH HU3KOHA-
MOPHOTO MOTOKA BOABL. BpalarenbHoe ABUXKEHUE MONAPHO CIAPEHHBIX JIONACTHBIX TYPOUH C BEPTHKAIbHBI-
MU BaJaMH JOCTHTAeTCs ITyTEM TaHTCHIIMAIBHOM MOAauu BOJBI HA paboune OpraHbl MPOTHBOIOIOKHO Bpa-
HIAIOUIMXCS CHAPEHHBIX JOMACTHBIX TypOuH, obecneunBaeMoe V-00pa3HbIM PacCEYEHHUEM U YBEIMYEHHEM
CKOPOCTH ITIOTOKA BOJIBI.

B ycrpoiicTBe aisl peanusalnuu 3Toro crnocoda UCIoIb30BaHbl ONAPHO CIIAPEHHBIE BEPTUKANIBHBIE TYp-
OWHBI, PACCTABICHHBIC B ONPEICICHHOM IOPSIKE OTHOCUTEIHHO MPOIOIBHON M MOMEPEYHON OCH TCUCHHUS
BOZBL. YCTPOHCTBO CHAOXeHO V-00pa3HBIMH pacceKaTelsIMH ITOTOKa BOJBI, BEIMIOJIHEHHBIMH B BHJE BEPTH-
KaJbHBIX MAPHUPHO COCANHEHHBIX MEXy cOOOH IIIaCTHH, TAHTCHINAIBHO (TI0 BCel pabodeil nmHe) moia-
IOLIMX YCKOPEHHYIO CTPYIO BOJbI HA JONACTH CHAPEHHBIX MPOTUBOIOIOKHO Bpallarouxcs TypouH. J{ns pe-
TyJIMpOBaHHA MapaMeTPOB IOTOKA BOJBI, OJAoMIelcs Ha paboure J0MacT TypOUH, pacceKaTelb OCHAIIEH
IPUBOJHBIM THAPOLIINHIPOM, IITOK KOTOPOTO 3aKPEILIEH K IApHUPY pacceKaTens, a MIHHIP NPU IOMOIIU
CTEp KHEN TaKKe IIapHUPHO 3aKPEIUIEH K INIOCKUM IIJIaCTUHAM pacceKareis.

BriBoabl. Pa3Burue Manoi 3HepreTUKH CBOOOAHO-IOTOYHOIO THIA JOBOJIBHO MEPCHEKTUBHO AJISL HU3-
KOHAIIOPHBIX PaBHUHHBIX PEK U KaHaJIOB. Bo3HMKaeT HOBasi MHHOBALMOHHAs HUILA [Vl CO3AAHUS CETU HOp-
taTuBHBIX ' DC ¢ pa3HBIM AMANa30HOM MOIIHOCTEH U KOMIOHOBOYHBIX pelleHui. MogylbHOE UCIIOIHEHNE
BCEX JJIEMEHTOB M BO3MOXKHOCTH OBICTPOTO MOHTaXKa M JAEMOHTa)Ka THAPOTYPOMHHOTO M T'€HEPUPYIOUIETO
o0opynoBaHus JenaeT nx 0ojee KOHKYPEHTOCIIOCOOHBIMH 110 CPAaBHEHHIO C TPaJHIHOHHBIMU KOHCTPYKIIH-
amu. Kpome toro, mukpo-I'SC sxoHOMUYECKH OIpaBAaHbl U HaJEKHbI B dKCILTyaTauuu. Ilpu npaBuinbHOM
MOAXOJIE ATU YCTPOHCTBA B KOPOTKUE CPOKH MO3BOJSIT OCYIIECTBUTH ABTOHOMHOE YHEProCHAOKEHNUE MOTEH-
[UAJIBHBIX NOTpeONTENeH, 3HAYUTEIIFHO CHU3UTH 3aTPaThl HAa MOKPBITHE MOTPEOHOCTEH B 3IEKTPOIHEPIHH,
u obecrieyar HaJlexKHOE U KayeCTBEHHOE YHEProCHAOKEHHUE.

Hoctynuna: 12.09.2023; peuensuponana: 26.09.2023; npunsra: 28.09.2023.

Jumepamypa

1. Acanos A.A. IlepcrieKTUBBI pa3BUTH MaJOi YHEPreTHKH B KpIprei3cTane Ha OCHOBE PeCypcoB BO3OOHOBIIsIE-
MBIX U aJIFTEePHATUBHBIX UCTOUYHHUKOB SHeprun / A.A. Acanos, H.K. /xamanxsizoB, H.T. Hus3os, b.T. Mexen-
6aes, Typmakyn y. H. / Bectauk KI'YCTA. 2022. Ne 2 (76). C. 313-319.

2. Ilonomapenxo A.C. Knaccudukanusi ¥ mepcreKTuBsl MUHN TuapodniekTpoctannuii / A.C. Tlonomapenko //
Hayunsrii xxypaan Kyol'AY. 2013. Ne 89(05). C. 1-10.

3. Posanog H.II. Oco6eHHOCTH MPOCKTUPOBAHUS M CTPOUTEIHCTBA THAPOTEXHUIECKUX COOPY)KEHHIA B YCIOBHUSIX
xapkoro kiauMata / H.I1. Po3anos. H.C. Pymsunes. C. H. Koprokun u ap.; mox pen. H.IT. Po3anosa. M.: Ko-
noc, 1993. 303 c.

4. 060306 AJJc. K onHoit W3 3a1ad co3laHMsl TPABUTALMOHHBIX BOJOBOPOTHBIX THAPOAIEKTPOCTAHIMH /
A.JTx. 060308, T.T. Menepos, K.H. Opaztaes // Bectauk KI'YCTA. 2022. Ne 2 (76). C. 313-319.

5. Tpomos A.A. Cucremsl nekTpocHaOXeHNsT Ha 0a3e aBTOHOMHBIX ycTaHOBOK / A.A. I'pomos, B.JI. Konskum,

A.C. Tonoukus // Duepreruka. 2019. Ne 3. C. 110-115.

Can-Energry. URL: http://www.cna-energy.com (mara obpamenwus: 29.03.2022).

7.  Kommanust Mucat. URL: http://www.inset.ru/ (mata odpamierus: 29.03.2022).

&

Becmnuux KPCY. 2023. Tom 23. No 12 35



