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AHHOTANUSA

Maxkonaga mact OOCHMIM KHYMK CYB OKHMIIApPHUIAH JHEPrHs OJHIl, 2 Ta Mapaieln
TypOMHAHU 3aHYUPIIU y3aTMa OpKajli OuTTa reHepaTopra 0ornad Ba YHUHI reHepaTop OuiaH
OOFJIaHTaH KMUCMHMHU OOIIKApHII OpPKaIM YUKHUII KyBBATJIAQPUHU OLIUPHIN KYpUO UYUKUIITaH.
[Tact GocuM Ba CyB OKHMMHM TE3JIUTUTA MOCJAIITUPUITAH BHUHTIA PEAKTUB THAPABIHUK
TypOMHaNap y4yH SHTH TEXHHK euMMiap Takiaud OJTUiIraH. ApXuUMe] BHUHTIM TypOuHa
TEXaMKOp, €KOJIOTMK TO3a MHUKpPO THJpOEHEpreTuka TeXHosoruscu Oynuod, mact 60ocuM Ba
ypraua OKHMM TE3JIUTHAa XaM IOKOpH caMapaJopiukia HWIUlaian. ApXuMeJ BHUHTIU
TypOMHAIap KUYWK THUIPOIHEPTETHKAAA XaMmJla 4YeKKa XyIyajiapia Ba KHIILIOK XY>KaauTu
ANEKTP UCTEHMOTUMIAPH YUYH MYCTAKIII KHUUK THAPOITEKTPOCTAHITNS XUCOOTaHA M.

AHHOTANUSA

B crarbe paccMarpuBaercss H3BICUEHHE SHEPrUU M3 MajblX MOTOKOB BOJAbI HU3KOTO
JABJICHUS, YBEITWYCHUE BBIXOJHON MOIIHOCTH 32 CYET MOAKIIOUEHHUs 2-X TapauieIbHBIX
TypOUH K OJJHOMY T€HEpaTopy 4epe3 IEeMHON MPUBOJI U YIIPaBICHHUE YaCThIO, COSTMHEHHOM C
reHeparopoM. IIpe/yiokeHbl HOBBIE TEXHUYECKHWE PEIICHHWS BHUHTOBBIX CTPYMHBIX
TUAPOTYPOUH, aIaTHPOBAHHBIE K HU3KUM JaBIICHUSM U pacxoaaM BoJbl. BuHTOBas TypOuHa
Apxumena TpeACTaBISIET COOOM AKOHOMUYECKH J(PPEKTHUBHYIO M DKOJOTHYECKU YHCTYIO
TEXHOJIOTHIO MUKPOTHUIPOIHEPTETUKH, KOTOpasi paboTaeT ¢ BBICOKOH 3((HEKTUBHOCTHIO MPHU
HU3KOM JIaBJICHUM W CPEAHEH CKOPOCTH TMOTOKa. BuHTOBBIE TypOMHBI Apxumena
ucnonb3ytoress B Manbix [DC u  aBTOHOMHBIX Maneix [DC nans  cenbCckuX U
CEJIbCKOXO35IUCTBEHHBIX MIOTPEOUTENICH AJIEKTPOIHEPTHH.

Abstract
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The article discusses the extraction of energy from small flows of low pressure water,
increasing the output power by connecting 2 parallel turbines to one generator through a chain
drive and controlling the part connected to the generator. New technical solutions for screw
jet turbines adapted to low pressures and water flow rates are proposed. The Archimedes
screw turbine is a cost-effective and environmentally friendly micro hydropower technology
that operates at high efficiency at low pressure and medium flow rates. Archimedes screw
turbines are used in small hydropower plants and autonomous small hydropower plants for
rural and agricultural consumers of electricity.
Kaaut cy3aap: TypOuna, cyB capdu, TeHeparop, THILIM y3aTMa, CaMapajopiiuk,
THAPOIHEPICTHKA, KyBBaT, BUHT.
KiaroueBbie ciaoBa: TypOuna, moTpeOieHHE BOABI, T'€HEpaTop, 3yoOuaras mepeaaya,
3 PEeKTUBHOCTD, TUAPOIHEpreTrKa, Nydropower, MOIHOCTh, BUHT.
Keywords: Turbine, water consumption, generator, gear, efficiency, power, screw.

Kirish. Xo3upru kyHaa ayHEna SHr MyXUM MyaMMoJiapiaH OupHu OapKapop eHeprus
nnuiad 9yuKapuml, Kasuld OoNMHAAWTaH EKWIFWIAPHH KaMaWTUpraH Xoyiga HQIOCTaHWITHHA
OLIMIIM Ba KapOOHAT aHIMJPHJl YMKUHIWIAPUHU KYNaHUIIMHU OJJMHHU OJIMLIHM y3 MYura
omamu. Iy cabGabmu TaAKUKOTYHIApra THAPOCHEPreTHKa, KyE€ml EeHEeprHsicd, IIaMoJl
CHEeprusCH Ba TreoTepMall CEHeprus Kabu To3a Ba KailTa TUKIAHAJUIaH MYyKOOMI
eHeprusuiapAan QoianaHuil yCTruaa U3JaHuIuiap oiaub Gopuin taBcus 3TuiMoka [1].

I'mapoenepreTrka 6up Heua 103 HuwiapaaH OyEH eleKTp eHeprus Miad YMKapUIIHUHT
eHI' MyXUM MaHOanapujaaH Oupu Oynub, nactnad TErMPMOHJIAp YYyH MEXaHWK SHEprus
ONUII, KEHMH 5ca »dJeKTp HHeprus wumriad yukapuimga doiinananund, nyHé Oyitnad
ereprustHuHr 20% yaynMHU Takui eTaau [2].

I'maposHepreTuka KaiiTa THUKJIAQHAQIUTaH SHEprusi MaHOanapu wuujga Oapkapop Xamzaa
171001 HKOJIOTHK MyaMMOJIap YIyH MyXUM axaMHsTra 3ra OYIraH sHeprus TYpPHIUD, TyHKH
CYB HEPTHUSCH SKOJIOTHUK TO3a, ap30H SHEPrusi MaHOau X1coOIaHa 1.

Kuuuk rugposHepreTuka coxacuaa apxumen TypOWHAcu CYHru iwwiapaa ¢oigananuo
KeIMHAa&TraH HucOaTaH sSHrM Xxoaucaaup. bomika Typaarum TypOuHamapra HucOaTaH TEXHHMK
XM3MaT KYpCaTHIl XapakKaTJIAPHHUHT IACTIIMTH, MEXaHUK (oMTanmaHuIl KyTaliIurd Xamja
Oomka Typaaru TypOMHaiapaaH ¢oijganaHud OyiaMalauraH >koiyap y4dyH SXIIM TaHJIOB
sKaHJIUrH OmiaH ¢apk Kuiaam [3].
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1-pacm. T'uopomypounanapuune tiuzma zpaguzu [4).

Knunk I'OCnapHuHr nyH€ ruaposHepreTukacujard YpHu Kapuitd 10 ¢GousHu Tamkui
atamu [5].

Apxume]l BUHTJIM TYpOMHACHHUHT MIUIAIINATa OUp HeuTa mapameTpiiap TabCup Kuwiaau. Y
napMeTpiapra Kydujaaruiaap KMpaau: IIHET Y3YHJIUTH, MUKU Ba TAlIKU AUAMETpJiap, KUSUIUK
Oypuaru, OypuIHIIIIap COHU XaMJla OKUM Te3JIUTHra. [6].

BunTnu TypOMHaHMHI WIUIAII TPUHCUIM, TypOMHA Mappakjapura Keiaud ypuiiaguraH
CYBHUHI' OOCHMMMIra BMHT MHMYOKJIAPU KapLIMIMK KWIagu Ba CyB TE3JIMTMHMHI IMacaiuiira
onub kenmagu, Oy OocuM TypOMHaHU aillapTHpaau Ba AJIEKTp T'€HEPATOPHMHHU Xapakarra
KEJITUPAJH.

Metoanap. Xap KaHaai MaxCyJOTHH UIIA0 YUKAPUIT yUyH (porganaHmiaqurat ycyJap
METOAONOTUA. ApXHMMeJ BHUHTIM TYpOMHAaHM HIUIA0 YUKApUII YYyH XaM JIoMHXauar,
xucoOmarn Ba Oup Hevya TAAKUKOTIAp YTKa3UIIIN.

Apxume]1 BUHTIU TypOHHATIap HacT OOCUMIIN TypJId OKUM TE3JUTUAard CyB OKUMIIapuaa 5
M gaH macT OamaHmnukaa umnramu MyMkuH. CTaHaapT THApOTEHeparopiiap OWJIaH MocC
paBHILAAa BUHTIN TypOuHaiap xam 75 nan 150 rpm Te3nuka ainaHaau.

Apxume] BUHTIU TypOuHanapaaH ¢oiianaHranjia cyBIaru Cy3yBUM KOJIAMKIAPHUHT Ba
YYKUHAWIAPHUHT KYTIPOK Ky OKMMUJaH KYTpok yTaau. CyB BUHT y3yHIUTH OYitnad mactra
Kapa® cuwpkuiian. CyBHUHT THIPOCTAaTUK OOMHUMM IITHEKHHHI [O3aCHIaH OKHO YHUHT
aitnaanmmra omu6 xemamu. Oxum Tesmura 0,1 man 15 M%/c raga Gyiran Ba sTumHIm Gypyaru
20 man 40 rpagycraua Myipkaimanra[7/].
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1-pacm. Apxumea BUHT/IH TYPOMHAHUHT YMYMUIl KYPUHUIIH.

Apxumen BUHTIM TypOWHA/[a CyB CHWIIMHIPCUMOH CYB HYIU Ba NMHUYOKIAp OpacHIaH
okanu. TypOumHaHMHI Temacujaa reHepariap YpHaTwiIral OYnub, y CyBHMHI TMIPOCTATHK
0ocuMHU BHHT Nappakjapura Keiaul ypuiaaayd Ba YHUHI alJaHMILM HaTHKacuia 3aHKHUPIH
y3aTMa OpKaJlM FeHepaTopra yJIaHraH.

TangKMKOTHUHI acoCMi Makcaau MacT OOCHMIIM CyB OKHMM TE3JIMIHJIa XaM camapajiop
sHeprus unuad yukapuml. Uy makcanna 2 ta TypOMHaHM aliJIaHUILIMHYU y3aTMa OpKaJii OUTTa
reseparopra 6epmiiau(2-pacm).

C N\ O\ O\ O\ T\

L-------n-n_“

’ . ‘ \ ,,._‘;lv |

- [— — \ —_—

2-pacm. Takaug 3TuiIaérran ApxuMeJ BUHTIN UKKH TYPOUHAHMHT YMYMMii
KYPHHMILIH.

TypObunauHr camapanopiauru y OwiaH OOFIMK HyKoTulUiap OuiaH OenrminaHagu. Yoy
HYKOTUIIAp CYWYyKIMKHUHT ENUINKOKIUTUra( CyBHMHT TapkKuOura) Ba TypOMHaHUHT
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MIIKAJTAHUIIAATY WYKOTHIJIAPUHYU Y3 uunra ojaau. Karra camapagopiyMKKa 3pULIMIN y4yH
Oy MYKOTHIIUIApHA MUHUMAJI KUAMATra KeITHpraija.

n= Prmec / Phyd (l)
Pmec =T X @ (2)

Where T= momenT (Nm) Ba o= Oypuak aiimanuin Te3nuru (rad/s).

TypOuHa OpKaJii CYBHUHT SHEPTHACHIAH OJIMHTaH MEXaHUK SHEPTUSIHU T€HEPATOP OPKAIH
ANEKTp DHEpPrusAra aWjlaHTUPUII MYMKHH. ApXuUMeJ BUHTIM TypOUHAIaH OJMHAAUTaH
TUAPABIIMK KyBBAaT KyilH/1a KEIITUPUJITAH !

Phyd = p X g x Q x H (in KW) (3)
by epna:
Phyd= THAPO3HEPreTHKA MOTCHCHAIH,
p = cyuunr 3uwury (kg/m3),
Q = oxum Te3muru (M/s),
g = 9.8 m/s?, TopTumIKII JOUMHUIACH,
H = cyBuunr camapaaop Oasanmru[8].

1-jadval. Vintli turbinaning eksperimental modelining parametrlari.

Parameters Symbol Value
Screw length L 1262 mm
Number of blades N 1
Inlet diameter Di 50 mm
Outer diameter Do 115 mm
Number of helix m 8
Pitch P 50 mm
Trough diameter D 118 mm
Gap width Gw 2mm
Slope o} 24°

Hatukanap. Onunran xucoO-kuToOnap 01y BakTrada onud OopuiraH agabuériap Ba
MaKoJIajIap TaXJ MM aCOCHIa aMajra OIIUPUIIIH.

The head in our case is 0.3m

The outer radius of the turbine (R,) = 57.5mm
The inner radius of the diameter (Ri) = 25mm
The tilt angle of the turbine shaft (0) = 24
Total number of blade (N) =8
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Now;

The total length of the screw shaft (L) is given by;

L = H/sin24° 4)
L =738 mm

The radius ratio (p) is calculated by;

p =RilRo (0<p<1)[9] (5)
The radius ratio (p) = 0.435

Apxumen TypOMHACHHUHI acOCHM Ty3wiMacu OYiauO YHUHI MaxKamJIOBM TalllKU acoc
XHCcoOJaHnO yHra Omp KaH4ya OVmaxiap OWMpUKTHpWITaH. BU3HWUHT acocumus 24 napaxka
KMAAIMK acocuaa uIiad 4YuMKMIAW. ACOCHHMHI AM3aiiHKM y4yOypyak KypuHuIIMIa OYaud
runoreny3a y3ynaurn 1100 mm Ba nacTku Kucmu y3yHiauru 985 mm. l-xanBannga
KEITUPWITaH MabIyMOTJIapra acocaH BUHTJIM TYpOUHAHUHT aCOCUN KYPUHHININ KyHuaaruya:

3-pacm. Takaud 3THIaéTran ApXxuMea BUHTJIM MKKH TYPOMHAHUHT YMYMHUIi
KYPHHMILIH.

XyJocanap. Ymly umiga Typiad mapaMeTpiin ApXuMmea BUHTIU TypOWHAnIap YpraHuian
Ba YJIAPHUHI CaMapaJOpJMTUHU OUIMPUYBYM KUSUIMK Oypdyarv, OKMM TE3JIMIH Ba Ba OOIIKa
napaMmeTpiiapu ypraHwigd. 2 Ta TypOMHaHM OMTTa TeHeparopra THILIM y3aTMa OpKalu
yJlaraH XoJija XMcoOJaH 11 Ba KUYUK JAU3alHU MIIUTA0 YUKUIITH.

Typbuna VpHatuiaranjga KUsUIMK Oypuyard, BUHTHUHT Y3YHJIMTM Ba MHUYOKJIAp COHH
camapaJopJIMKKa KaTTa TabCUp KWJIaIu.

ApxuMe], BUHTIM TypOuHajmap mnacT Oocumaa XaM camMapaid Hiuiaiau. BUHTHUHT
MUYOKJIApH KUSUTMK Oypuaruaa aitiaHaau Ba cyBAard Oalmkiapra 3u€H KeJITUPMaiIi.

ApxuMe]] BUHTUHUHT JIATOKCUMOH KyBypJa alJIaHWIIN, CYBHUHI OUp HyKTara ypuuIlId
SbHU TacTra XapakaTJIaHAJUraH CYBHUHI BHUHT 4Y€THJA YPWIMILIM OPKAIM MaxuMall
camapaJOpJIMKKa DPUIIHIIAIH.
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