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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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Ceityac, Kak HHUKOIJa OCTPO BCTal BONPOC, O TOM, KakuM Oyzaer Oynyliee IJIaHEThl B
SHEPreTUYECKOM IIaHe. YTo JKAET 4eI0BEUEeCTBO - SHEPreTUUYECKUN TOJIOJ WM HYHEPreTHYEcKOoe
nzobmnue? B razerax M pasNMYHBIX JKypHaJax BCE dYalle M 4Yallle BCTPEYAIOTCs CTaThbU 00
SHEpreTHYecKoM kpusuce. M3-3a He()TH BOSHUKAIOT BOWHBI, PACLBETAIOT U O€AHEIOT roCcy1apcTBa,
CMEHSI0TCS paBUTENbCTBA. K pa3psily ra3eTHbIX CeHcaluil CTalu OTHOCUTh COOOILEHHS O 3aIycKe
HOBBIX YCTAaHOBOK WJIM O HOBBIX H300peTeHHsX B oOjacTu sHepreTHku. PaspabaTsiBaroTcs
TMTaHTCKHE DSHEPreTUYecKHe MpPOrpaMMBbl, OCYIIECTBICHHE KOTOPBIX MOTpPeOyeT TI'pOMaHbIX
YCWJINH U OTFPOMHBIX MaTepualbHbIX 3aTpaT. Eciu B KOHIIE IPOIUIOro BeKa 3HEpPrusl urpaia, B
o0111eM, BCTIOMOTaTelbHYI0 M HE3HAUUTENbHYI0 B MUPOBOM OanaHce poiib, To yxe B 1930 roay B
Mupe Obuto TpousBefeHO oKkono 300 MWITHApIOB KUIJIOBATT-4acOB AJIEKTPOIHEpruu. BmonHe
peasieH mporHo3, no koropomy B 2000 roxy Oynet npousBeaeHo 30 ThICSY MUJTHAPIOB KUJIOBATT-
gacoB! ['mrantrckue nudpsl, orpomHble TeMibl pocta! W Bce paBHO »Hepruu OydaeT Maio -
MOTpeOHOCTH B HEl pacTyT eie ObicTpee [1].

Ceroansi Bo300OHOBIsieMble HCTOYHMKHA dSHepruu (BUD) mnpuBnekator Bce Oosbiiee
BHUMaHHE, KaK IMpPOCTBIX JIOAEH, TaK W PYKOBOJACTB MHOTHUX TOCYAApPCTB, MEXAYHapOIHBIX
opranmusanuii. Ha 3aceganusix bonbiioit BocbkMepku (ABaALIaTKH) B MOCIEAHEE BpeMs PEryIsipHO
00CYX/Ial0TCSl HapacTalolie MpoOIeMbl SHEPIETUKH U HKOJIOTUH, pEIlIeHHEe KOTOPHIX B MHPOBOM
Macimrabe B OyAymieM He MpeACTaBIsSeTCS BO3MOXKHBIM 0€3 IIHPOKOTO HCIOJIb30BaHUS
sKosIornuecky YucThix BIUD. OnHuM U3 KOTOPBIX SIBIISETCS Manasi THAPO3HEPreTuKa [2].

Keipreisckas Pecnybnuka oGmanaer 2% sHepreTudeckux pecypcoB LleHTpanbHON A3sum,
6onpmMu 3anacamu yrist 1 30% THIpOIHEPreTHUECKUX PECYPCOB, U3 KOTOPBIX OCBOECHA TOJBKO
necsitas 4acTh. [ MaposHepreTHUecKuil MOTEHIMA CTPAaHbl COCTABIAIOT 252 KPYIHBIX M CPEIHUX
pek pecnyOiuku U onleHuBaTes B 18,5 mmH. kBT MomHocTr u 6onee 160 mupa. kBty BeipaboTKH
AJIEKTPOIHEPTUH. BHYTpeHHMII pBIHOK TOTpeOWTENe 3a TOCIAeAHHE TOABl 3HAYUTEITHHO
YBEIUYWIICS, NPU HTOM BO3MOKHOCTH IO BBIPAOOTKE AJIEKTPOIHEPIUU  CYIIECTBYIOIIUX
ruaposekTpocTaniuii (nanee — I'DC) M TEMIOBBIX SJEKTPOCTAHIMII OCTaeTcsl Ha MPEXHEM
ypoBHe. CreayeT OTMETUTb, YTO OCTPO CTOUT BOIPOC 3JIEKTPOCHAOKEHHS OTHAICHHBIX
HACEJICHHBIX IMYHKTOB. B 3THX CIIOXHBIX YCJIOBHSX HAaCTOATEIbHO IUKTYETCS HEOOXOAMMOCTH
OTBICKaHUS J(PPEKTUBHBIX © HKOHOMHUYECKH BBITOJHBIX CIIOCOOOB  JHEProoOecreueHus
noTpeduTeneit pecIyoInKy. OmgauM W3 TakUX  CIOCOOOB  SIBISIETCS  IIMPOKOE
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HCIOJIb30BaHNE TOTEHUHUAIBHBIX T'MIPOIHEPreTUUECKUX PECYpCOB MalblX pPEK U BOJOTOKOB,
MMEIOILIUXCS BO BCEX PETHOHAX PECIYOIUKH.

[Io MHEHHIO DKCIEPTOB, TMAPOIHEPreTUYECKUM IOTEHLMan MalblX pek KeIpreizckon
Pecniy0nmku mo BceM ee o0iacTsM JaeT BO3MOXKHOCTH B OJM>KaWIIel MepcreKTUBE COOPYKEHUS
nopsaaka 87 HoBbIX ManblXx ['DC ¢ cymmapHOi MomHOCThIO Okoj0 180 MBT u cpenneronoBoit
BbIpaboTkoi a0 1,0 mupa. kBtu anekrposnepruu [3, 6]. B HacTosee BpemMsi B MPaKTUKE HAXOAT
LIIMPOKOE TPUMEHEHHE pa3jIMyHble KOHCTPYKUMH MUKpol DC g JeneHTpaiu30BaHHbIX
norpebureneii. OgHako, BCE OHM Hapsy CO CBOMMH JOCTOMHCTBAMHM HMEIOT HENOCTATKH, U
OCHOBHBIE W3 HUX 3TO — TPOMO3AKOCTb, JOPOTOBH3HA, HEOOXOJMMOCTb HAIWYHS OOJBIINX
pPacxo0B WK BHICOKUX HAIlOPOB.

B sTOl CcBs3M momck M pa3paboTKa BhICOKOI()()EKTHBHOM, KOMIAKTHOH BOJOBOPOTHOM
MUKpOl'DC ¢ HEOONBIIMM HAIOPOM M PACXOJIOM BOJBI SBJSETCS BEChbMa aKTyaJIbHOW M Ba)KHOU
3a/1a4en.

Lenp wuccnemoBanusi: PaccuuTaTh OCHOBHBIE TE€OMETPUYECKHME M KUHEMAaTHYeCKUe
napaMmeTpsl BogoBOpoTHOU Mukpo ['DC.

Takue tuner mukpo I'DC paccmarpuBanuch yY4eHBIMH pa3HbIX CTpaH. B oriauume ot
pa3paboOTOK COBETCKUX M POCCHUCKUX M300peTaTenieil Maasi THAPOAIEKTPOCTAHIINS aBCTPUHCKOTO
umxenepa @panna Llotnerepepa, 3amarentoBanHas uMm B 2003 roay, mpuBleKia BHUMaHHE
npeanpunumateneid EBpocorosa u Poccun. Co3nannas L{otinerepepom BogoBopoTHas Mukpo ['9C
(puc. 1) OasupyeTcss Ha paHHUX MPOEKTAX BHUXPEBBIX THAPOIIEKTPOCTAHIMM, HAJA KOTOPBIMU
paboraym amepukanen; Kenapn bpayn B 60-x u aBcrpanuen [lon Koypyc B 90-x. [To cpaBHEeHHIO €
amMepukaHckoil u aBcTpanuiickoi mukpo ['DC, ®pann [lornerepep moOmics IBYKpPaTHOTO
npupocta KITJ[ — 76-80% npotus npexuux 35-40%.

ABcTpHiicKkuil ©1300peTaTenb OTBE YaCTh BOJIbI U3 PyUbsl B OETOHHBIH Ken00, MOCTPOSHHBII
BJI0JIb OeperoBoit nHuu. Kanan 3aBepiiaercst 06 TOHHBIM LIWJIMHAPOM, BHU3Y KOTOPOTO BBIITOJIHEHO
BBIIIYCKHOE OTBEPCTHE C JKEI000M-O0TBOJOM. Bosma mocTymaer HUIMHAP MO KacaTeabHOM W,
MOIYUHSSACH CUJIE TPaBUTALIMM, CTPEMUTCSI BHU3, 3aKPY4HUBAsICh 110 CIIUPAINA — B LEHTPE HAXOIUTCS
TypOuHa, €€ TO M PacKpyduBaeT BOJOBOPOT (CperHee yucio 06opotoB Typounsl — 30 06/mMun). Ha
BOZI0BOpOTHOU MUKpo I'DC, MOCTpoeHHO! Ha pydbe ¢ MepenaaoM BbICOTH B 1,3 M U npu pacxoze
Bozbl 0,9 M>/c, MakcHManbHas MOITHOCTH cocTaBmia 9,5 kBT, BbIpaboTKa 3a roa — nopsaka 35000
KBT/u. bnaronaps MOCTOSIHHOMY BpAIICHUIO BOJIbI IpaBUTALMOHHO-BUXPEBAs
THJIPOAJIEKTPOCTAHIUS UCIPaBHO paboTaeT B 3MMHEE BpeMs — B IIEHTPE BOPOHKU IOTOK BOJBI
HauOoJsiee IMJIOTHBIM W ero temmeparypa npumepHo paBHa 4°C, a ¢dopmupyoomascs mo Kpasm
OETOHHOTO LMJIMHIpPA KOPKa JIbJla MPEMATCTBYET OXJIAKJICHUIO BOJABI B IIEHTPE, IKPAHUPYS TEIUIO
oOpaTHO B BOnY [4].

Bo3HukHOBEHHE BOPOHOK IEpe]] OTBEPCTUSAMHU HaOJII0aeTCsl MPU UCTEYEHHUU U3 OOJIBIIUX
JIOHHBIX OTBEPCTUH WMJIM MPHU MaJlbIX Hamopax MpH OMOPOKHEHUH pe3epByapoB. HTEHCHBHOCTH
BOPOHOK OBIBA€T HACTOJBKO BEJIHMKA, YTO OOPAa30BABIIMKCS BHYTPU BOPOHOK BO3YIIHBIM XKIYT,
YXOAUT Ha OOJNBUIYI0 TIYOMHY W CHHXAeT JUHAMUKY IOTOKa W MPOIYCKHYIO CIOCOOHOCTh
orBepctus. IlosToMy  mpu pacyerax Ha MPOIMYCKHYIO  CIHOCOOHOCTh M JUHAMUYECKHE
XapaKTepUCTHKU HEOOXOAMMO YUYUTHIBATH KPUTHUECKHM Hamop [5].
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Puc.1 Bonosopotnasa mukpo I'OC

\KpuTrueckuii Harop onpeaensieTcs CIeayouM 00pa3oM:
(1)
rae D — nuamerp JOHHOTO OTBEPCTHS;
4 — YCKOpeHHe CBOOOHOTO TaICHHSI,
I” — ckopocTh ucTeueHus yepe3 orBepeTue nuamerpom D mpu pacxone Q.

Q 4-0
V=—=—3 )
We g-m-D
rje £ — KO3 PUIMCHT CxKATHS,
W, - TJIOIIA]Ih TIOTIEPEYHOT0 CEUEHUS JOHHOTO OTBEPCTHSI.
m-D? 3
W =
c= = 3)
H — Heo0XoMMBIN HATIOP IS TIPOITYCKa Yepe3 oTBepctue L' 3amanHoro pacxona &.
2
¢
H= 5.5, “)
powese2-g

rae i — ko3¢ UIUEHT pacxoaa
Jns ynmydieHuss AMHAMUYECKUX XapaKTEPUCTHK JIOJDKHO COOIIOAATHCS YCIOBUE:

3akirouenne
CnenanHas OIICHKAa M pacueT TUIPABINYECKUX, KHHEMATUYECKUX U TEOMETPUUYECKUX
MmapaMeTpoOB YCTAaHOBKM TIOKa3bIBa€T BO3MOXXHOCTH CO3JaHHUSl  JIOCTATOYHO TMPOCTBHIX U
sapdextuBHBIX MUKpOl DC ycrenHo paboTalommX B YCIOBUSX HU3KOTO Hamopa. Ha Hamr B3rsia
HCCe0BaHNE U pa3paboTka HAydHO — OOOCHOBAHHBIX METOJIOB pacyeTa IO MPOEKTHUPOBAHUIO U
KOHCTPYHPOBAHUIO TaKUX YCTAHOBOK IPEICTABISIFOTCS BECbMa MEPCIIEKTHBHOW U 3TUM BOIPOCAM,
OyIeT y/eJeHO BHUMaHUE B MOCIIEAYIONMUX padoTax.
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