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MAJIAA JEPUBALIMOHHASA JSJIEKTPOCTAHLMUSA C
Ir'mIPOMUKJIOHHBIMU Y3JIAMU OYUCTKU BO/JbI

Kak mokaspiBaeT MUPOBOH M OTEUECTBEHHBIM OMBIT, OJHON M3 OoNbIIuX Mpobiem mansix [DC
SABIISiETCSl 0OecreueHne TuapoarperaTa OYMIeHHOW BOJIOH ¢ HEOOXoAUMbIM HamopoM. CTpOUTENBCTBO B
3THX UENSX CHEeNUalIbHBIX OTCTOMHHMKOB MOCIIE€ BOM03a00pHBIX COOPY)KEHUI TpeOyeT 3HAYMTEIbHBIX
KanmuTajdbHbIX BioxkeHun (0 25-30% oOmielt crommoctu). Bce 3T0 oTpuiaTenbHO BIMSET Ha
nepcneKkTuBy pa3Butusg mManbix I'9C.

VYkazaHHbIE HEIOCTATKHM KOMIUIEKCA THAPODJIEKTPOCTAHIIMA MOXXHO  YCTPaHUTh IyTEM
WCTIOJIb30BaHMsT DHEPTUM BOJOTOKA MO JEPUBAIMOHHOMY KaHalTy (TpyOOmpoBOAY) IS pa3ielieHHs
MeXaHHUYECKHX MPHUMEcEH OT BOABI C MCIIOIb30BaHUEM THAPOLMKIOHOB. Takas ke mpodiieMa CyIlIecTByeT
MIPH OXJIaXKJIEHUHM OCHOBHBIX Y3JIOB T€HEepaTopa ¢ NCIOIb30BAHUEM BOJIBI.

Pazpaborannas HaMu Mayiasi JEpUBALMOHHAS JJIEKTPOCTAHIMS BKIIOYAET THIPOIHUKIOHHBIN
BozoouncTHOM y3en 1, 3manume I'DC 2, ruaporypOuny 3, reHepatop 4, THIPOUMKIOH 5 Ui y3ia
OXJIXKJICHUS TEHEPaTOpa U OTCACHIBAOIILYIO TPYOy 6 (puc.1)

VY3en mis 04MCTKU BOABI (PUC.2) COCTOMT M3 THAPOLMKIOHOB C MPUEMHON KaMepoi 2 U CIMBHBIM
naTpyokom 3, mopora 4, CMOTPOBOTO KOJOALA 5, MOAJOHA CMOTPOBOrO KaHaia 6, MECKOOTBOISIICH
TpyOBI 7 ¥ JIECTHHUIIHI 8.

[Topor 4, ycraHOBIEHHBIH BHYTPH JIEPHBAIOHHOTO KaHaua, MPETYCMOTPEH Uil TOro, YTOOBI
o0ecreunTh TMOMHOTY MOCTYIUIGHHS BOABI C MEXIPUMECSAMH B MPHEMHYIO Kamepy THIPOIMKIOHA.
[TosTOMYy, BBICOTa MOpora JOKHA OBITh HE MEHEe BBICOTHI IMJIMHAPUYECKONW YacTH THAPOLUKIOHHOTO
amnmapara.

[Tpu padore 'DC, Boma ¢ MeXaHMYECKHUMH MIPUMECSIMHU, TIEPEMELIAFOIIIMHUCS 338 CYET CKOPOCTHOTO
Harmopa B KaHaJle, 10Na aeT TaHT€HLIHAIbHO B TUAPOLMKIOH U OUHMIIAETCS OT TBEPABIX COCTABIISIONIHX.
OunnieHHass Boja 4epe3 BEPXHHU CIMBHOW MaTpyOOK 3, PacIHONIOKEHHBIH IO HamnpaBlICHHUIO TEUEHHS
KHUJIKOCTH, TomajgaeT oOpaTHO B KaHal HW mojaercs K paboyuM HacajakaM THIAPOTYpOWHBI.
VYnaBnvBaemMble B THAPOLMKIOHE MEXaHUYECKHE MPUMECH, IPEUMYIIIECTBEHHO B BHJ/I€ MEJIKOrO MecKa C
muamerpamu 6omee 0,05 MM, KEKTHPYIOTCS B OTBaJI IO TIECKOOTBO/IAIIIEH TpyOe 7.
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Puc. 1. KoHCTpyKTHUBHAS cXeMa MaJIOH JEPUBAIIMOHHOMN SIEKTPOCTAHITUH




1-eudpoyurnon 6odoouucmuou yzen,; 2-30anue I'9C; 3-cuopomypouna; 4-eenepamop, 5-euOpoyuKion,
6-omcacwisaowas mpyoa
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Puc.2. KoHCTpYKIIUU 1 CXEMBI PACIIOIOKECHUS TUAPOIUKIOHOB [T 00SCIICUCHUST OYHIIEHHOMN BOAOI rUAPOTYypOUH
I'2C:
1 — eudpoyuxnonst; 2 — npuemHuvle Kamepol, 3 — CIUBHOU nampyook, 4 — nopoe; 5 — cmompogsotil konooey; 6 —
NOOOOH 0epUBayUOHHO20 KAHANA, 7 — NeCKoomeoosias mpyoa, 8 — 1ecmuuya

Bricota HakoOIUIGHMs TMECYaHONH MacChl y IECKOBOTO OTBEPCTHsSl B mpenenax  1/3 BBICOTHI
KOHHMYECKOU 4acTH THUAPOUUKIIOHA U OTKPBITUA HeCKOOTBO}IHHIeﬁ JIMHUU IJId YAQJICHUS PETryJIUupyeTCa C
MTOMOIIIBIO aBTOMATHYECKOT0 PEryJsiTOpa HECIIOKHOTO JICHCTBUSI.

Ha ocHoBe wucnbiTaHus YCTAaHOBJICHO,YTO INpHU HN3MCHCHUH MOABJICHHA Ha BXOAC B IIpEAciiax
0,025...0,045 MIla, HaOmrogaeTcs yBEIMYCHUE pacXoa KUJIKOCTH Yepe3 CIMBHOM maTpyook ot 5,78 1o
57,5 n/c, a uepes neckoBoe oTBepcTue — 1o 4,42 n/c.

V3en oxmaxxaeHus reHeparopa nokasa Ha puc 3. OH COCTOHMT M3 reHeparopa 1, rHIApOTypOHHEI 2,
CUCTEMbI OXJIQXJICHUS 3, MOrPYKHOI0 Hacoca 4 U THAPOIMKIOHAa 5. OYUCTKAa BOJBI OCYIIECTBISETCS C
MOMOIIIBIO THPOIMKIIOHA, pabOTAOIIEro Moj| JaBJIiEHUEM IOrpyXHoro Hacoca. Ilpu »tom, Hacoc 4
OTKAaYMUBACT BOAY M3 PCKU WKW JACPUBAIMOHHOIO KaHajla M MOAACT €€ B T'MJAPOLUKIIOH IO BXOOAHOMY
naTpyoKy, pacIioioKEHHOMY TaHTEHIIMAIbHO K IMJIMHAPUYECKON YacTu ammnapara. B anmapate 3a cder
HEHTPOOEKHBIX CHUJI MPOMCXOAUT pa3zelieHHe KUAKOCTH Ha ABe (as3bl: KUAKYIO U TBEpAylo. TBepibie
MPUMECH HaKaIUIMBAIOTCS Yy TIECKOBOI'O OTBEPCTHsS W OJjarojapsi JIGHCTBHIO OCTaTOYHOrO Haropa
BBIHOCSATCSL B OTBaJI, a KUJAKas (a3a - yepe3 CIMBHON NaTpyOOK THAPOIMKIIOHA MEPEacTcs K CHCTEME
OXJTXKJICHUS TeHepaTopa M PacIpeesiaeTCs 0 y3/1aM JUTsk OXJIaXICHHUS TTIOBEPXHOCTH HArpeBa OCHOBHBIX
M BCIIOMOTaTENIbHBIX 3JIEMEHTOB TreHepaTtopa M TypOuHBI. Boja, mocie ee HCIONb30BaHUs, MOXET
cOpachIBaThCs B OTBAJ WJIM OOpPaTHO MMOJIaBaThCs B 3aMKHYTYIO CUCTEMY BOJ000OECIICUCHUS Yepe3 TOT Ke
TUAPOLUKIIOH.

WcxoaHBIMU TaHHBIMU TIPU Pacuere THIPOIUKIOHOB JIIs 000MX Y3J10B 00ECIEUCHUsI OYUIIICHHON
BOJION THAPOTYpOUMH U TeHepartopa Majnod ['DC ObLIM NPHHATHI: PAacXoi BOJbI, MPOXOJIAIICH uepe3
TUAPOIUKION - O, W TMepemnaj AaBjieHUs MPU BXOJAE B THIPOLUKIOH U BBIXOJAE U3 HEro - H,, a Ttakxke
COJiep’KaHuE B3BEIIEHHBIX YAaCTHUI] 0 OYUCTKU - .



Puc. 3. KomnoHoBouHast cxema y3iia OXJIaXJIeHUs] TeHepaTopa T'MAPOLHUKIOHOM:
1 — eenepamop, 2 — eudpomypbuna, 3 — cxema OXaanicoeHusi, 4 — noepysucHoU Hacoc, 5 — cUOPOYUKIIOH

Ha ocHoBe pacuera KOHCTPYKTHBHBIX Pa3MEpPOB I10 BBIIICH3IOKEHHOW METOJUKE OBLIH
MOJIYYEHBI CIICAYIONINEe OCHOBHBIC Pa3Mephl JIJISl M3TOTOBIICHUS OIBITHBIX 00pasnoB (Tadim. 1).
BpInosHEH MOJHBIA KOMIUIEKT TEXHUYECKOW JOKYMEHTAIIMU Ha IpeJuiaraéMble YCTPOMCTBA U
M3TOTOBJICHBI OTBITHBIE OOpPA3IBI JJIsT UCCIICOBAHMS.

DOkoHOMHYECKUIT 3(PPEKT OT UCIOIB30BaHUS MpEIaraeMoil TEXHOJOTHMH BOI000ECIICUeHHUs
ruapoarperata manoit ['9C nmocturaercst 3a c4er 3aMEHbl JOPOrOCTOSIIEr0 OTCTOMHHMKA M CIIOMKHBIX
(GUIBTPOB U1 OYMCTKH BOJBl Ha  THIPONMKIOHBLJIOCTH)KEHHS] YCTOWYHMBOTO pPEKHMa pabOThI
THIIpoarperata u COMyTCTBYIOMIUX K HeEMY OCHOBHBIX y3710B ['DC 0e3 0coObIX OCTAaHOBOK CIIOCOOCTBYET
CHHKCHHUIO TIOTEpH B Tojaye daekTposHepruu 1o 15-20%.

Tabnuua. 1. OcHOBHBIE pa3MepbI NPOEKTHPYEMBIX I'HAPOLHKIOHOB

| Tapamerper | TLL-700 (ysenl) | TL-500(ysen2) |
JnameTrpbI,MM:
Hunuuapuueckoit yactu 700 500
BxomHoro matpyoOka 90*330*65Mmm (41mT) 70*200Mm (1T)
200 100
CnuBHOTO naTpyoka 50 32
IleckoBoro orepcrus 30-35 20
Yroj, KOHYCHOCTb, TPaayc 380 250
BeicoTa nunnHApruecKoi 4acTu 1185 750
BeicoTa kOHMUECKOl YacTH 52 45
Jlnamerp BO3yIIHOTO CTONI0A 0,05 0,05
MuHuManbHast KpyIHOCTh YaCTHIL 3,75 2,75
MaxkcumarnbHast KpymHOCTb YaCTHI]

B Xoxme mpOBENEHHBIX OMNBITOB YCTAaHOBJIEHO, YTO CTEMEHb OYHCTKH BOJABI B
THIPOIMKIOHAX Tpu paboTe B HAMOpHOM pexume jpocruraetr 97-98%. CrommocTb
THJIPOIIMKIIOHHOTO y3JIa OYHCTKH BOJIBI COCTaBisieT 7-8%, Torna Kak MpUMEHEHHE OTCTOMHUKOB
TUTIOBOTO BapuaHTa TpeOyeT 25-30% KamuTalbHBIX BIOXKEeHUH OT obmmel crommoctu I'DC. [lns
OKOHYATEeIbHON TMOATOTOBKH Pa3pabOTOK K BHEAPEHUI0 HEOOXOJWMO IPOBOAUTH OTPabOTKY
TEXHOJOTMYECKOro MpOoIlecca MO OYUCTKE BOJA C MCHOJIb30BAHHEM TI'MIPOLUKIOHOB HOBOH
KOHCTPYKIIMHU B TIPOM3BOJICTBEHHBIX YCIOBHSIX.
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Pe3rome

Makanana  mareiH  ['DC-Ti  kerinmipy OoWBbIHIIA JKacajFaH JKaHa TEXHUKAIBIK  HICMIIMiHIH
epekmenikrepi OasHOanFaH. DBypeIHFBI IIenniMJEepMeH  CalbICTHIPFaHAA, OHJAFbl KOJJAHBUIATHIH KYpJemi
TYHABIPFBIII  THAPOLMKIOHAAPMEH  aybICTHIPbUIFaH. [ MAPOIMKIOH MyHaH  0acka, THAPOTeHEpaTOpIbl
cankpIHAaTy OexiriHe ne opHarbiUrFaH. OckiapabiH ocepineH ['DC KOHCTPYKUMSCH )KEHUTIETUTII, Cy Ta3apTy
JIeHreii skakcapraH. [ MOpOnMKIOHIBIK OeJiMAep/iH KOHCTPYKTHBTIK IapaMeTpiepl ecenTelin OHBIH YIriiepi
11a00paTOPUSIIBIK CHIHAKTAH OTKEH.

Summary

Stated feature of the new technical decision on improvement of small hydroelectric power station. As against
existing, in it the complex sediment settling basin for water treating is replaced with hydrocyclones. The
hydrocyclone is established also on unit of cooling of the hydrogenerator. Due to it simplification of a design of
hydroelectric power station, increase of a of water treating is reached. Calculation of design data of hydrocyclonic
units and their test in laboratory conditions is made.

KarueBnie cioBa: small hydroelektric power stations , water treatment, hydraulic turbine, generator,
hydrocyclone.
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