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AN ANALYSIS OF THE DYNAMIC OF THE FUNNEL IN THE TURBINE OF THE
MICRO HYDROPOWER PLANT

This article discusses the features of the eddy micro hydropower plants.
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Ceiiuac, Kak HHKOTJa OCTPO BCTall BOIPOC, O TOM, KakuM OyneT Oynyilee IJIaHETHl B
HHEPTETHYECKOM IUIaHe. YUTO JKACT YeTOBEUYECTBO - YHEPICTHUCCKUN TOJIOA WM DHEPTeTHYECKOS
n3obunme? B razerax M pasnuYHBIX JKypHaJax BCE 4Yallle M dYallle BCTpeYaroTcs: cratbu 00
SHEPreTHYecKoM Kpusuce. M3-3a He(TH BO3ZHMKAIOT BOWHBI, PaclBETalOT U OEAHEIOT rocy/1apcTBa,
CMEHSIOTCS TPaBUTENLCTBA. K pa3psiiy ra3eTHBIX CeHCalHil CTaai OTHOCUTH COOOIIEHHUS O 3aIyCKe
HOBBIX YCTaHOBOK WJIM O HOBBIX H300peTeHHSX B oOxacté sHepreTuku. Pa3pabarweiBarorcs
TUTaHTCKUE DHEPreTUYECKUE MPOTPaMMEBI, OCYHIECTBIEHHE KOTOPHIX NOTPeOyeT TIpOMaJHbIX
YCHJIMA W OTPOMHBIX MaTe€pHaibHBIX 3aTpar. Ecim B KOHIE MpOIUIOro BeKa SHEPrHsi Wrpaia, B
o0111eM, BCIIOMOTATENIbHYIO0 U HE3HAYUTENbHYI0 B MUPOBOM OaraHce poiib, TO yke B 1930 rony B
Mupe Obulo mpousBeneHo okoyio 300 MUIIMApIOB KUJIOBATT-4acOB JJIEKTPOsHEpruu. Bmosane
peanieH mporuo3, no koropomy B 2000 roxy 6yaet npousseneHo 30 ThiCAY MUILTHAPIOB KUIOBATT-
gacoB! I'mrantckue uudpbl, orpoMHble Temmbl pocta! W Bce paBHO 3HEpruu Oyner majio -
MOTPeOHOCTH B HEH pacTyT emre Obictpee [1].

Cerogus Bo30OHOBIsIeMble ucTOUHMKHM dHeprum (BUD) mnpuBnekaror Bce Oombimee
BHUMaHUWE, KaK MPOCTHIX IOJEH, TaK W PYKOBOJCTB MHOTHUX TOCYIApCTB, MEXIYHAPOIHBIX
opranuzanuii. Ha 3acenanusx borbioit BockMepku (JBaJIATKH) B TOCHEHEE BPEMs PETYyJIspHO
00CYXKIAI0TCSl HapacTalolue NpodieMbl YSHEPreTUKN U IKOJIOTUHU, PELIeHHE KOTOPHIX B MUPOBOM
MacmTabe B OyaymeM HE NPEACTABISIETCS BO3MOXHBIM 0€3 MIMPOKOTO HCIIOJIB30BAHUS
sKoIOrudecku YuCcThix BUD. OaHNM U3 KOTOPBIX SIBISETCS Majias THAPOIHEpreTHka [2].

Keipreisckas Pecnybnuka obnanaer 2% sHepreTuueckux pecypcoB llenTpanbHol A3sum,
OobimumMu 3amacamu yrias U 30% TUAPOIHEPreTHYECKUX PECYPCOB, U3 KOTOPHIX OCBOEHA TOJIBKO
JecsaTasi 4acTh. | HAPOIHEPreTHYECKUNA MOTEHIMANI CTPAHbl COCTABISAIOT 252 KPYIMHBIX M CPEHUX
pek pecniyOonuku U oueHuBaroTes B 18,5 M. kBt momaoctu u 6onee 160 mupa. kBta BeipaboTku
AIIEKTPO’HEPTHU. BHYTpeHHHMH pBIHOK MOTpeOUTENel 3a TMOCIeAHHWE TObl 3HAYUTEIHHO
YBEJIMUUJICS, TPH OTOM BO3MOXKHOCTH TIO BBIpa0OTKE DIEKTPOIHEPTHU CYIIECTBYIOMIUX
ruaposnekTpoctannmii (manee — I'29C) M TEmIOBBIX DJJIEKTPOCTAHIIMH OCTAeTCS Ha MPEKHEM
ypoBHe. Crenyer OTMETHTh, YTO OCTPO CTOMT BOMPOC JIIEKTPOCHAOKEHMS OTAAJEHHBIX
HACEJICHHBIX MYHKTOB. B 3THUX CIIOXHBIX YCIOBHSX HACTOSTEIBHO JUKTYETCS HEOOXOJUMOCTb
OThICKaHUSI A(PPEKTUBHBIX H OKOHOMHUYECKH BBIFOJHBIX CIOCOOOB  SHEpProodecreueHus
noTpeduTeNneil pecyOIHKy. OmauM W3 TakuX  CIIOCOOOB  SBISETCS  IIMPOKOE
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HCIOJIb30BAHUE TMOTEHIHUAIBHBIX T'MJIPOIHEPIETUUYECKUX PECYpCOB MalbIX pPEK U BOJOTOKOB,
UMEIOIINXCS BO BCEX PETUOHAX PECITYOIHKH.

[To MHEHHIO 3KCHEPTOB, THAPOIHEPTETHYECKUH IMOTCHLUUAI ManblXx peK KeIpreizckoi
PecniyOnukuy o BceM ee o0iacTsM JaeT BO3MOKHOCTH B ONMKaiIiell nmepcrekTUBe COOpYKEeHHUS
nopsaka 87 HoBeIXx MaiblX ['DC ¢ cymmapHo# MoiHOCThIO okojo 180 MBT u cpeanerononoit
BbIpaboTkoi 1o 1,0 mupa. kBty snektposnepruu [3, 6]. B Hacrosinee BpeMs B MPaKTUKE HaXOMAST
IIMPOKOE IIPUMEHEHHWE pa3iuyuHble KOHCTPYKIMH Mukpol'DC g JeneHTpanu30BaHHbBIX
norpeduteneil. OnHako, Bce OHM HapsAQy CO CBOMMHU JOCTOMHCTBAMM HMMEIOT HENOCTAaTKU, U
OCHOBHBIE M3 HHX 3TO — TIPOMO3AKOCTH, JOPOTOBH3HA, HEOOXOAUMOCTb HAIUUUS OOJBIIHNX
Pacxo/10B MM BBICOKHUX HAIlOPOB.

B sTOl cBsA3M momck M pa3padoTka BHICOKOI()(EKTHBHOM, KOMIIAKTHOH BOJOBOPOTHOM
MUKpol ' DC ¢ HeOOJBIIMM HAIOPOM M PacxXoJIOM BOJbl SABJSETCA BECbMa aKTyaJbHOM M Ba)KHOM
3agadeu.

Llens wuccnenoBanus: PaccumTaTh OCHOBHBIE T€OMETPUYECKHE M KHHEMAaTHYECKHE
napameTpsl BogoBopoTHOM Mukpo ['OC.

Takue tunsl Mukpo ['9C paccmaTpuBaiNCh YYEHBIMH pa3HbBIX CTpaH. B oriauume ot
pa3paboTOK COBETCKMX M POCCUICKUX M300peTaTesiell Majas ruApOdIEKTPOCTaHIUS aBCTPUIICKOTO
uwxeHepa @Ppanua llornerepepa, 3anateHtoBaHHas MM B 2003 rony, HpuBiek/Ia BHMMAaHHE
npeanpunumareneir EBpocoroza n Poccun. Co3zmannas Lotaerepepom BogoBopoTHas Mmukpo ['2C
(puc. 1) Gasupyercs Ha paHHMX IPOEKTaX BHUXPEBBIX THAPOINEKTPOCTAHLMN, HAJ KOTOPHIMU
pabotanu amepukanen; Kenapa bpays B 60-x u aBcrpanuen [lon Koypye B 90-x. [1o cpaBHeHHIO C
amMepukaHckoi u aBctpanuiickoit mukpo ['DC, ®pann Llornerepep moOmics IBYKPaTHOT'O
npupocta KI1J[ — 76-80% tiporus npexuux 35-40%.

ABcTpHiicKHi n300peTarelib OTBEN YacTh BOJIbl U3 PyUbs B OETOHHBIH %eo0, MOCTPOESHHBIN
B0JIb Oeperosoit muHuu. Kanan 3aBepiuaercs OETOHHBIM [UIMHIPOM, BHU3Y KOTOPOTO BBIIIOJIHEHO
BBIITYCKHOE OTBEPCTHE C JKEI0OOM-0TBOJOM. Bonma mocTymaeT HMIMHAP MO KacaTelabHOH W,
HOJUUHSAACH CUJIE TPaBUTALUU, CTPEMUTCSI BHU3, 3aKPYUIHMBASACH 110 CIIMPAIIN — B LIEHTPE HAXOIUTCS
TypOHuHa, €e TO M PacKpy4HUBaeT BOJOBOPOT (CperHee Yucio 060opoToB Typounsl — 30 06/mMun). Ha
BOJIOBOPOTHOM MuKpo I'DC, mocTpoeHHO! Ha pydbe ¢ IepenajoM BeICOTHI B 1,3 M U 1mpu pacxone
Bozbl 0,9 M>/c, MakcHManbHas MOIHOCTH cocTaBmia 9,5 kBT, BbIpaboTKa 3a roja — nopsaka 35000
kB1/u. bnaronaps IIOCTOSIHHOMY BpAaILEHUIO BOJIbI IrpaBUTALIMOHHO-BUXpEBast
THJIPORJIEKTPOCTAHIIUS UCIPABHO padoTaeT B 3UMHEE BpeMsS — B IIEHTPE BOPOHKU IOTOK BOJbI
HanOonee IUIOTHBIM M €ro Temieparypa npumepHo paBHa 4°C, a ¢opmupyoomascs Mo Kpasm
OETOHHOTO LMJIMH/IpPA KOPKa JIbJia IPEMATCTBYET OXJIAKICHHIO BOJABI B LIEHTPE, IKPAHUPYS TEILIO
oOpatHoO B Bo1y [4].

Bo3HuKHOBEHHE BOPOHOK I€pe]] OTBEPCTUSAMH HAONIONAETCS NMPU UCTEYEHHUU M3 OOJBILMX
JIOHHBIX OTBEPCTUH WM MPH MaJbIX HAIopax MpH ONOPOKHEHUH pe3epByapoB. HTEHCHBHOCTH
BOPOHOK OBIBAa€T HACTOJIBKO BENMKa, YTO OOpPA30BABILUICS BHYTPU BOPOHOK BO3MYIIHBIA XKIYT,
YXOOUT Ha OonplIyl0 TIIyOMHY W CHIDKAeT [WHAMUKY [OTOKA M TPOIYCKHYIO CIOCOOHOCTH
orBepctus. lloaToMy — mpu pacyerax Ha IPONYCKHYIO  CIHOCOOHOCTh W JUHAMHUYECKHE
XapaKTEPUCTHKH HEOOXOANMO YUUTHIBATh KPUTHICCKHUI Harop [5].
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Puc.1 Bonosopotnas mukpo ['OC

\Kputnaeckuit Hamop onpeaesieTcs CIeayIIM 00pa3oM:
(1)
rae D — tuamerp TOHHOTO OTBEPCTHS;
4 — yCKOpEeHHe CBOOOTHOTO TIa/ICHHS,;
IV — ckopocTh ucTeueHus yepe3 oTBepcTre quamerpom D mpu pacxone Q.

Q 4-Q
V = — = —2 (2)
W, g-mm-D
rjie £ — KO3(QPUITMESHT CHKATHS;
W_- IJIONIA]h TIONIEPEYHOTO CEYCHUS JIOHHOTO OTBEPCTHSL.
w,= =2 3
c= 3)
H — HeoOX0IMMBIH HAIIOp IS MIPOITyCKa Yepe3 oTBepcTre [ 3amanHoro pacxona 2.
2
Q
H= = )
pewes2-g

rae H— ko3¢ UIMEeHT pacxoaa
Jnist yaydieHust TMHaMUYECKUX XapaKTePUCTUK JIOJIKHO COOIOAAThCs YCIOBUE:

3akiaroueHne
CnenanHas OIIGHKAa M pacyeT TUIPABINYECKUX, KHHEMATUYECKUX U TEOMETPUUYECKUX
rapaMeTpoB YCTAaHOBKM TIOKa3bIBa€T BO3MOXXHOCTH CO3J[@HUSI  JIOCTATOYHO TMPOCTHIX U
s dextuBHBIX MUKpOol DC ycrenHo paboTaloluMX B YCIOBUSX HU3KOrO Hamopa. Ha Hamr B3rmsia
HCCIeA0BaHUE U pa3paboTKa HAydHO — OOOCHOBAaHHBIX METOJIOB pacyeTa IO MPOEKTUPOBAHUIO U
KOHCTPYHPOBAHUIO TaKUX YCTAHOBOK IPEICTABIISIFOTCS BECbMa MEPCIIEKTHBHONW U 3TUM BOIIPOCAM,
OyIeT y/eJIeHO BHUMAHUE B MOCIIEAYIOMUX padoTax.

Hzeecmus OwTY, 2014 Ne2 Yacmeo 2 79



Jlureparypa:
http://bibliofond.ru
http://www.energosovet.ru
http://kyrgyzembassy.com.ua
http://www.domastroim.su/articles/electro
[TneBako H.A. OcHOBBI TUJIpaBIMKH U THApaBIMYecKrue MamuHbl. — M.: Poctexuszaar, 1960.
Pamazan M.C. Hekoropble OCOOEHHOCTH THAPOJOTUYECKOTO peXUMa M TUAPOTEXHUYECKas
kinaccudukanus pek Kuprusuu. - ®pynsze: U3a. AH Kupr. CCP, 1961.

A s

Hzeecmus OwTY, 2014 Ne2 Yacmeo 2 80



