Tema 3. YcerpoiicTBo U pyHKIIHOHUPOBaHUe coBpeMenHoi I'IC.

Obwue nonosicenusl.

I'uaposnexkTpuueckue CTaHIUM — O3TO BBICOKOA((PEKTUBHBIE HCTOUYHHUKHU
ANIEKTpOodHEprun. B OOJIBIIMHCTBE CITy4aeB THAPOIICKTPOCTAHIIUN TPEACTABIISIIOT
co00l  OOBEKTHl KOMIUIEKCHOTO Ha3HAaueHWs, OOECIeUnBaIONINEe  HYXIbI
AIIEKTPOIHEPIeTUKN M APYrHMX OTpacieil HApOJHOrO XO3SMCTBA: MEIHMOpaluu
3eMeJib, BOJHOTO TPAHCIOPTa, BOAOCHA0KEHUS, ppIOHOTO X0341CTBa U TIp.

I'mppoanexktpuueckass CTaHusg — OTO KOMIUIEKC COOPY)KEHUH U
000pyI0BaHUsl, IOCPEACTBOM KOTOPBIX JHEPrusi BOJOTOKA Ipeodpasyercs B
anekTpuueckyto 3Hepruto. ['DC COCTOMT W3 TUIPOTEXHUYECKUX COOPYKEHUH,
o0ecrneynBalOMX HEOOXOJUMYI0 KOHUEHTpAaIMI0 MOTOKa BOABI M CO3JIaHUE
COCPEI0TOUYEHHOTO HAaopa, ¥ SHEPreTHIEeCKOro 000py10BaHus, IPeoOpas3yoLero
HHEPTUIO JIBIKYIIEHCS MOJI HATOPOM BOJIbI B AJIEKTPUUECKYIO SHEPTHUIO.

[To wnamopy IDC pnensarcs Ha BblcOKOHamopHbie (Oomee 80 m),
cpeaHeHanopHseie (0T 25 1o 80 M) 1 HU3KOHANOpPHBIE (10 25 M).

[IpuHsTO Ha3bpIBaTh COBOKYMHOCTh THAPOTEXHUYECKUX COOPYKEHUH,
PHEPreTUYECKOe M  MEXaHH4eckoe O00O0pyJOBaHHE  T'HAPOIHEPreTUUYECKOU
yctanoBkoit (I'9V).

Paznuuarot crnenyromniyie OCHOBHBIE THIIBI THAPOIHEPTETUYECKUX YCTAHOBOK:

ruaposnekrpoctanunu (I'9C);

HacocHble ctaniuu (HC);

rupoakkymyaupyromue snekrpocranuun ('A3C);

npuiuBHbIE dekTpocTaniuu (I13C).

Kak yxe ormeuanocs, [D9C — 5310 mnpeanpuarue, Ha KOTOPOM
T'UJIpaBIMYECKasi YHEPTHUsl BOJOTOKA IPe0Opa3yeTcs B 3JIEKTPHUUECKYIO.

OcHoBHBIMU coopyxkeHussMu ['DC Ha paBHUHHOW peKe SBISIOTCS NIOMUHA,
co3zaaroniasi BOAOXPAHWINILE U COCPETOTOYEHHBIN Mepernaji ypoBHEW, T.€. HANop, U
30anue. 'OC, B KOTOPOM pa3MEMIAIOTCS TUAPABIMYECKHE TYpOUHBI, T€HEPATOPHI,

AIIEKTPUUECKOE W MeXaHuueckoe oOopyaoBaHue. B cimydae HeoOXxoaumocTu



CTPOATCS BOJOCOPOCHBIE M CYJOXOJHBIE COOPYKEHHUS, PBHIOOMPOITYCKHBIC
COOPY’KEHHUS U T.II.

O6mwmit Bua I'DOC npunaoTHHHOTO TUIIA NMPEACTABIEH Ha puc. 3.1

Bona o neiictBueM CHITBI TSKECTH MO BOJIOBOJAM ABUKETCSI U3 BEPXHETO
Obeda B HIDKHMH, Bpaias padodee kosieco TypOuHsl. ['mapaBnudeckas TypOuHa
COCIMHEHA BaJIOM C POTOPOM AJIEKTPHUECKOTO reHeparopa. TypOuHa u renepaTop
BMecTe 00pa3yloT ruaporeHeparop. B TypOuHe rHapaBIuyeckas IHEPrus
npeoOpa3yeTcss B MEXaHMUYECKYI0 DHEPryI0 BpallleHWsl Ha Bajly arperara, a
reHEpaTop Mpeodpas3yer ATy SHEPTUIO B JIEKTPUUYECKYI0. BO3MOXKHO co31aHue Ha
pexax kackagoB ['DC.

'uaposnekTpocTaHIMKM KaK MCTOYHHUK JJICKTPUUYECKOW JHEPTUM HMEIOT
CYIIECTBEHHbIEC MpEMMYyLIECTBA  MEpell  TEIJIOBbIMU u ATOMHBIMH
anekTpocTaHuusMu. OHHU JTydllle MPUCIOCOOICHBI AJI1 aBTOMATU3AIMKA U TPeOyIOT
MEHBIIIETO  KOJMYECTBA  OAKCIUTyaTallMOHHOro  mnepcoHana. Iloka3arenbHbl
CIEAYIOUIME CPEAHUE 3HAYCHHS YJIeIbHOW YHUCJIEHHOCTHM IIepcoHana CTaHIUN
paznuyHoro Buaa Ha 1 muH kBT yctanoBienHon momiHoctu: aist ['DC — 300, qs
TOC — 1400, g ADC — 1800 gen. Ho 3To TOJIBFKO Ha caMOM CTaHIIUH, a €IIe
HY>KHO T0OABUTH TPY03aTpaThl HA 100BIYY U TPAHCIOPTUPOBKY TOILIMBA, B UTOTE
TpebyeMas ynenbHas YuCIeHHOCTh mepconana Ha 1 muH kBT s TOC (ADC) B

cpeanem coctapisieT 2500 yer.

Puc. 3.1. O0mwuii Bua 'SC npuryioTHHHOTO TUIA



Mansie I'DC. B nHactosimee Bpemst B mupe U Poccum Oombioit mHTEpeC
BBI3BIBACT BO3MOXKHOCTh co3flanus Manbix ['OC (MomtHOCTRIO 0 30 MBT). OHU
MOTYT CO3JaBaThCsi B KOPOTKHME CPOKH C HCIOJb30BaHUEM YHU(DUIIMPOBAHHBIX
TUJpOarperatoB W  CTPOUTENBHBIX  KOHCTPYKIIMM C  BBICOKMM  YPOBHEM
aBTOMAaTH3allUM CHUCTEM yIIpaBleHHs. OKOoHOMHUYecKas A(POPEKTUBHOCTh HUX
UCIIOJIb30BaHUsl CYIIECTBEHHO BO3pAacTaeT MpU KOMIUIEKCHOM HCIIOJIb30BaHUU
MaJIbIX BOJOXPAaHHWIIUIL (BOCCTAaHOBJIECHHS 00beMa BOJIOXPaHUIHIIA, PHIOOBOJICTBO,
BOJ03200PBI JJIsl CUCTEM OPOILECHUS U BOJOCHAOKEHHUS U T.I1.).

Hacocnas cranuus npegHa3HadyeHa Jyisl IepeKayky BOJbl C HU3KUX JIETOK Ha
BBICOKHE U TPAHCIIOPTUPOBKU BOJBI B yAAJICHHBIC IMyHKThI. Ha HacocHO# cTaHIuu
YCTaHABJIMBAIOTCSI HACOCHBIE arperatbl, COCTOSIIIME M3 Hacoca U JIBUTATEs.
Hacocnas cranuus sBisieTcsi HoTpeOUTesIeM dJIeKTPOIHEPTHH.

OHU HCTIONIB3YIOTCS JJISI BOAOCHAOKEHUSI TEIJIOBBIX M ATOMHBIX CTaHIWM,
KOMMYHaJIbHO-OBITOBOTO M MPOMBINIJICHHOTO BOJAOCHA0KECHUS, B UPPUTAITMOHHBIX

CUCTCMaAX, CYJOXOJHbIX KaHaJlaX U T.II.

I

L Mposens npu npuuee Yposens € J001M6€ Sbilie
L

Ypogens npu omalise

H
7 e - 3e?mr:.re
Hanopuuit Pusarrmuymm“m1wﬁ Risnd TA3IC
|/ Pe3pyp Poussoy Gaccel
_____ | = =
oo
T
Fihawue
A Puc.-5.2. Tpwimmnuankinkic
% 2i ! CXEMEI CO31aHMA Hanopa
2
I'mppoakkymysmpyromas DJIEKTPOCTAHIIMS [IpeIHa3HaYeHa TUTS

nepepacnpeesicH!s: BO BpEMEHU YHEPTUM U MOIIHOCTH B dHEprocucteme. B vachl



NOHMKEHHbIX Harpy3ok ['ADC paboraeT Kak HacoCHas CTaHUMA. 3a CYeT
noTpeOIsieMO SHEPTUH OHA MEePeKaurBaeT BOJIY M3 HUKHEro Obeda B BEPXHUN U
CO3/aeT 3amachl TMAPOIHEPTUU 3a CUET NOBBIILICHUS YPOBHS BEpXHETO Obeda.

B 4yacel MaKCHUMaJIbHOU Harpy3ku  ['ADC  pabotaer  Kak
ruapodJieKTpocTanIus. Bona u3 BepxHero Obeda mnpomyckaeTcsi uepe3 TypOUHBI B
HwkHuii Obep u ['ADC BeipabaTbiBaeT W BBIIAET JJIEKTPOIHEPTHIO B
sHeprocucteMy B mpomecce paboret ['ADC  motpebmsier  JemieByio
ANEKTPOIHEPIHIO, a BbIAAeT Oojee JOPOryr B MEpUO] NMUKA HArpy3KH (3a cyeT
pazHoOCTH TapudoB). 3amoHsAsA MPOBAIbl HAIPY3KH B 3HEPrOCHCTEME, MO3BOJISET
paboTarh arperataM aTOMHBIX U TEIUIOBBIX CTAaHIIMM B HanbOojee SKOHOMUYHOM H
0€30MacHOM pEeXHUME, PE3KO CHMKasg MPH 3TOM YJEJIbHBIM pacxo]l TOIJIMBAa Ha
npou3BoACTBO | KBT * 4 351eKTpO3HEPTrUM B SHEPrOCUCTEME.

Pa6orta I’ADC noxkasana Ha puc. 3.2, cxema V.

[IpunuBHBIE 5SIEKTPOCTAHIIMU COOPYXKAIOTCS Ha TOOEpekbe Moped u
OKEaHOB CO 3HAYUTEJIbHBIMU MPUIMBHO-OTIIMBHBIMU KOJIEOAHUSMU YPOBHS BOJIBI.
JI1s1 3TOro0 €CTECTBEHHBIN 3aJIMB OTIEISIETCA OT MOPs IUIOTUHOUW U 31anueM [19C.
[Tpu npunuBe ypoBeHb MoOpsi OyJAeT BBILIE YPOBHS BOJbI B OTJEJIEHHOM OT HEro
3aJliBe, a MPHU OTJMBE, HA00OPOT, HUKE YPOBHSA BOJABI B 3aluBe (CM. puc. 3.2,
cxema IV). Ilepenaapl 5TUX ypOBHEN CO3MAIOT HAIIOP, KOTOPBIM MUCIIOIB3YETCS MIPU
pabote ruapotyp6un [12C.

B HEKOTOpBIX MOpPCKMX 3ainuBax HpuiuBbl jaocturaror 10 — 12 M, a
HauOoJbIMe npuiuBbl HaOmonaoTcss B 3anuBe Pannu (Kanaga) u gocturaror
19,6 m.

Texnuueckue pecypcbl npuinBHON dHeprun Poccun onenuBarores B 200 —
250 mupa kBT'4 B rog 1 B OCHOBHOM COCPEIOTOYEHBI y mobepexbs OXOTCKOTO,
bepunrosa u benoro mopen.

Cxemvl coz0anusi Hanopa u ochosHoe obopyoosanue ' IC

Haun6Gonee 3¢ dhekTruBHOE UCTIONB30BAHNUE YHEPTUN BOJIOTOKA BO3MOXKHO TIPH
KOHLEHTpAIMU TIEPENnaoB ypPOBHEW BOJbl HA OTHOCUTEIBHO KOPOTKOM YYAacCTKE.

JIns ucnonb30BaHUSA IMAJCHUSI YPOBHEW PEK, PACHPENEIICHHBIX IO 3HAYNUTEIBHOU



JUIMHE BOJOTOKA, IPUOEra0T K HCKYCCTBEHHOMY COCPEJOTOUYEHUIO Nepenaaa, 4Yro
MO>KET OBITh OCYIIIECTBICHO PA3IMYHBIMU CIIOCOOAMHU.
PaznuyaroT Tpu OCHOBHBIE CXEMBI:
® [UIOTWHHAS, IPU KOTOPOU HAIIOP CO3/1A€TCS IUNIOTUHOM;
e JCpUBAlMOHHAs, TJE€ HANop CO3JaeTCs NPEUMYIIECTBEHHO C
NOMOIIBIO JIepuBallii (OTBEIECHUS, OTKJIOHEHMs), BBIMIOJHIEMOW B
BHJIC KaHAaJIa, TYHHEJIS WIN TPyOOIPOBOIA;
e KOMOMHMpPOBAHHAs, B KOTOPOM HaIlOp CO34AaeTcs IUIOTUHON U
JIEpUBALEH.

[InotunHas cxema (cM. puc. 3,2, cxema I) mpemycMmarpuBaeT co3gaHue
MOJTOpa YPOBHS BOJIOTOKA MYTEM COOPYKEeHHs IUIOTHHBL. OOpasyrorieecs mnpu
9TOM BOJOXPAaHWIMIIE MOXET HCHOJB30BATECS B KAYECTBE PEryJIHPYIOLIEH
eMKOCTH, TO3BOJISIONICH MEepUOJUYECKH HaKalJIMBaTh 3amachl BOJBI U Ooliee
MIOJIHO UCTOJIb30BaTh SHEPTUIO BOJIOTOKA.

B runpoysnax, OCyIIECTBIEHHBIX I10 INIOTUHHOM CXEME CO3JaHus Haropa
pa3IMyaroT PYCIOBBIE U IPUILNIOTUHHBIE 31aHUS CTAHLIUM.

I'DC ¢ pyciioBbIM 3aHUEM XapaKTEPU3YETCA TEM, UTO €€ 3JaHUE€ BXOIUT B
COCTaB BOJONOAIOPHBIX COOPYKEHHM W BOCIPUHHUMAET JAaBJIIEHUE BOJBI CO
cTopoHbl BepxHero Owneda. KoHCTpykius 3maHust B 3TOM ciydae JOJDKHA
YAOBJIETBOPATH BCEM TPEOOBAHUSIM YCTOMYMBOCTU U ITPOUHOCTHU, IPEABIBISIEMbIM
K IIoTHHaM. Pa3Mepsl 31aHus, B YaCTHOCTH €0 BBICOTA, ONPEAEISIOTCS HAIOPOM,
no3toMy ['DC ¢ pycioBbIMU 3[JaHUSIMU CTPOSITCS TIPU CPABHUTEIBHO HEOOIBIINX
Hanopax — 70 30 — 40 m.

I'DC ¢ NpUIIOTHHHBIM 3aHUEM XapaKTEPU3YETCsl TEM, UYTO €€ 3JaHue
pacroyiaraetcsi 3a IiaIoTHHOM (cM. puc. 3.1) U He BOCIPUHUMAET JABJICHUS BOBI.
Ha xpynHbIX COBPEMEHHBIX THAPOIICKTPOCTAHIUAX TAKOTO THUIIA HAMOP TOXOAUT
1o 300 m.

HepuBanronnas cxema (cM. puc. 3.2, cxemsl Il u 1) no3BossieT MOJIy4YUuTh
COCPEIOTOYEHHBIN Iepenaj IyTeM OTBOAA BOJBI M3 €CTECTBEHHOIO pycia Io

HCKYCCTBCHHOMY BOJOBOAY, HUMCIHOLICMY MEHBIIUMN HpOI[OJ'IBHBIﬁ YKIIOH.



bnarogapst aToMy ypoBeHb BOJbI B KOHIIE BOJIOBOJIa OKAa3bIBAETCS BBIIIE YPOBHS
BOJIBI B PEKE; 3TA Pa3HOCTh YPOBHEU SIBIISIETCS HAIIOPOM THMAPOIIEKTPOCTaHIUH. B
3aBUCHMOCTH OT THIIa UCKYCCTBEHHBIX BOJOBOJIOB (JepuBaiuu) paznuuaroT ['DC ¢
HAmoOpHOW M ¢ Oe3HamopHOU nepuBarueit [Ipu Oe3HamopHON nepuBaIlliKd OTBOJI
BOABl M3 PEKU OCYIIECTBIACTCS OE3HANOPHBIMU BOJOBOJAMM, HAMpPUMEP
OTKPBITEIM KaHasioM (puc. 3.3, a). Jlna 3abopa BOJbI B JEPUBAIIMOHHBIN KaHAT B
pycie peKu BO3BOAMUTCS HEBBICOKAs IUIOTHHA, cO3/arollas BogoxpaHwiuiie. Boaa
B KaHaJ TMOCTyHaeT 4depe3 BOJAONpUEeMHHK. [I1oTwHa, BOIONpPUEMHHK, a B psJie
ClIy4aeB W JApPYrue COOpy>KeHus (BOAOCOpPOC, OTCTOMHHMK U JIp.) OOpa3yloT Tak
Ha3bIBA€MbI  TOJIOBHOM  y3€d  JAEPUBALMOHHOW  THIPOAJIEKTPOCTAHUUU.
JlepuBalMOHHBIA KaHAJ 3aKaHYMBAETCS] HAIOPHBIM 0acCEeHOM, U3 KOTOPOTO BOJa
1o TpyOoIpoBoIaM MoAaeTcsl K TypOMHaM B 3/1aHue ctaHiuu. [Ipomenmas yepes
TypOUHBI BOJAa OTBOJAUTCA OOpPaTHO B PYCIO PEKU IO OTBOMASAIIEMY KaHaTy.
Hamopusiii Oaccelin, TpyOONpOBOIBI, 3JaHUE CTAHIIUA W APYTHE COOPYKEHUS,
MPUMBIKAIONTUE K HUM, 00pa3yIOT CTAHIIMOHHBIN y3€]I, KOTOPBIA B 3aBUCUMOCTH OT
JUTMHBI IEPUBAIIMU MOXKET HAXOJUTHCSA HA 3HAYUTEIBHOM yJAQJICHUU OT TOJOBHOIO
y371a.

Ha puc. 3.3, 6 nokazan obmuit Bun ['9C ¢ HanmopHO# nepuBanueii B BUJIE
HAlOpHOTO TYHHENs. B psae ciydaeB i 3alllUThl JI€PUBAIMOHHBIX HAIOPHBIX
BOJOBOJIOB OT TMEPErpy30K H30BITOYHBIM BHYTPEHHUM JaBICHHUEM MOXKET
noTpPeOOBaThCA CTPOUTENLCTBO CIEHHAIBHOTO COOPYKEHUS — YPaBHUTEIHLHOIO
pe3epByapa.

Co3pnanue WM yBEJIMYEHHUE COCPEIOTOUYEHHOTO IMeperajga YpOBHEW BOJbI
MOHO OCYIIECTBUTh TaKke IOCPEJACTBOM OTBOJSIIEIO JIEPUBAIMOHHOIO
BOJIOBOJA, MPOI0JIbHBIN YKIOH KOTOPOr0 MEHBIIE YKIIOHA €CTECTBEHHOIO pycia. B
sToM ciydae 3aanue ['DC pacnosnaraercst B riyOOKON BbIEMKE WJIM TOJI 3eMJIeH B
yAQJICHUU OT HUKHET0 CEUEHHS UCIIOIb3YEMOr0 y4acTKa BOJOTOKA.

Coopyxenne nepuBaimoHHbIX ['DC oOKka3pIBaeTCs 11€71€CO00pa3HBIM B
TOPHBIX YCJIOBUSX MPHU OOJIBIIMX YKJIOHAX PEK U OTHOCUTEIBHO MajbIX pacxoiax

BOAbI; TOrama IIpH HEOOJIBIION MMPOTsKCHHOCTU U MaJjou Jomaan CCUYCHUA



JIEPUBAIMOHHOTO BOJOBOJAa MOXXHO TMOJMY4YuTh Oonbmioi Hamop (mo 1000 m u

0oJiee) U COOTBETCTBEHHO OOJIBIITYIO MOITHOCTD.

Puc. 3.3. O6wmit pua
nepupauwvoniioi I3C;
a — ¢ GeaHanopHo# nepUBaLinei,
6 — ¢ HAaNOPHOM JepMBaLIWCit

KomOunupoBannass cxema (cM. puc. 3.2, cxema III> mpemycmarpuBaet
CO3/JaHME Haropa MOCPEJACTBOM HCIIOJIB30BAHUSI HAMOpa Kak IUIOTHHBI, TaKk W
JIEPUBALIMOHHBIX COOPYKEHUM.

Ha Bcex TruApO3IEKTPOCTAHIUAK, OCYIIECTBICHHBIX 10 JO00H U3
YKa3aHHBIX BBIIIE CXEM, MEXaHUYeCKash JHEPTrHs JABIKYIIUXCS MacC BOJIbI
npeoOpa3yeTcs B AJEKTPUIECKYIO € MIOMOIIBIO THAPOTYPOUH U THAPOTEHEPATOPOB,
pa3MeNIeHHbIX BMECTE C MHOTOYHMCIICHHBIM BCIIOMOTATEIbHBIM 000PY/I0BAaHUEM B
3IaHUSIX CTAHIIUHU.

Hanopul cuoposnexmpuueckux cmanyuti



Harmops! ruaposneKTpUdecKuX CTaHIUN OMPENEISIOTCS B COOTBETCTBUH C
tunamu ['DC. Pa3HOCTP OTMETOK BEpXHET0 W HW)XXKHEro Obe(oB Ha3bIBaeTCs
CTaTUYECKUM HAIOPOM, M

H., = VBb - VHb

Pa3HOCTB ynenpHBIX 3HEpPTH MOTOKa B ceueHuu | — 1 BepxHero Obeda a0
BXOJIa B DHEPreTUYCCKHE BOJOBOJLI M B CEUEHWU 2 — 2, PACIOJOKCHHOM B
HUKHEM Obede 3a OTcachIBAIONIUMU TpyOaMu ruaApOTypOUH, Ha3bIBACTCS HAITOPOM

opyTTO, M (puc. 3.4).
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Pa3nocte Hamopa OpyTTO M THUIPABIWYECKUX IMOTEPb B IOJBOJAIIEM HU
OTBOJSIIEM BOJOBOJIAX hy, (IO JJIMHE M MECTHbBIEC) HA3bIBACTCS HAMOPOM HETTO,
M:
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[lockonbKy pa3HOCTh KHHETHYECKHUX SHEPruil OOBIYHO HEBEIMKA, B
OONBIIMHCTBE CIy4yaeB JUIsl MPaKTUYECKHX pacdyeToB HAIop, HCIOIb3yEeMbIi
Typounamu ['DC, M, mpuHUMAaETCSl paBHBIM
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Puc, 3.4. Cxemsbl onpenenenust HanopoB ['DC: a — pycnosas ['9C; 6 —

nepuBanrontas [[9C; 6 — ['DC ¢ KOBIIOBBIMH TYpOUHAMHU

ITorepu Hamopa h,,,, 00619HO cocTaBisrOT 2 — 5% H,.
[Ipu wucnonp3oBanun Ha ['DC aKTUBHBIX KOBIIOBBIX THIAPOTYpOUH C

BBIITYCKOM BOJIbI M3 COIlJIAa B aTMoccbepy HMCCTCA CIIC AOIMOJHHUTCIIbHAA IMOTCPS



Hanopa h,, (cM. puc. 3,4, ), paBHas pa3HOCTH OTMETOK OCH CTPYH U YPOBH:A
HUKHero obeda. Harmop TypOuH B 3TOM cilydae OnpeaenuTcs: BhIpaKeHUEM

H=H, - hCTp —hyor

T'uopomypbunwi

OcHOBHBIM  3HepreTudeckuMm  obopyaoBanuem  ['DOC  sBastorcs
TUAPOTYPOUHBI U TEHEPATOPHI.

['unpaBnuyeckoit TypOMHOM  Ha3bIBaeTCS  MalllMHA, MPeoOpaszyroIas
SHEPTUI0 JIBUKEHUS BOABI B MEXAHMYECKYIO DHEPTHIO BpaIlleHUs €€ paboyero
Kojeca. ['mapoTypOuHBI pa3lensiioT Ha JBa Kjacca: aKTUBHBIE U PEaKTUBHBIC.
TypOuna Ha3bIBaeTCsd aKTHUBHOM, €CJIM MCHOJB3YETCS TOJIBKO KHHETHYeCKas
SHEPTUsl MOTOKA, U PEAKTUBHOMW, €CIIM UCMOJb3YeTCsl W MOTEHIHATIbHAs dHEPrus
IPU peaKTUBHOM (P eKTe.

Haubonee pacnpocTpaHeHHbIMH AKTHUBHBIMH THUAPOTYpPOMHAMHU SIBIISIOTCS
KOBIIIOBBIE (puc. 3.5, a).

B KOBLIOBOU AKTUBHOMU TypOuHe IIOTEHLHAIbHAS JHEpPrus
TUPOCTATUYECKOTO JIaBJICHUS B CY>KMBAIOIICICSl HACAIKE — COIIE — TMOJTHOCTHIO
npeBpaiaeTcs B KUHETHYECKYI0 SHEPIHIO JBIDKEHHS Bojbl. Pabodee Koseco
TypOUHBI BBIMOJHEHO B BUJE JKMCKA, MO OKPYXHOCTH KOTOPOTO PACIOJIONKEHBI

KoBIeoOpasuele omnactu 7 (puc. 3,5, a)



Puc. 3.5. O6ium# BHg paboumx
Kosec ruapoTypbyn:
a — npywHLMT paboThl ¥ 061 B
KOBLIOBO#H TypOmiel; | — Gacceiin
BepXlicro yporHA (Geeda); 2— 1yp-
Ounus TpyDonpoeon, J— comno,
4 — pabBoyee Koneco;, 5 — KOXyX,
6 — perymMpoBOYHad urna; 7— no-
NacTH (KoBLIK); § — panHansHo-
OCEBOEC; 8 — MPONEUICPHOL; 2 — MO~
BOPOTHO-JIONACTHOE; d — OBYXnc-
POBOE, € — AHArOHAIBHOC
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Boma, ormbas mOBEpXHOCTH JIOMACTEH, MEHSET HampaBlcHUE IBW)KCHUS.
[Ipy STOM BO3HHKAIOT LEHTPOOEKHBIE CHIIBI, JCHCTBYIOIIME HAa TMOBEPXHOCTHU
JonacTeil, W 3HEpPrusi JBUKEHHUS BOJbl IpeoOpazyeTcsi B SHEPrui0 BpallleHUs
KoJieca TypOUHBI.

Ecnu ckopocTh ABMKEHUS BOJBI, BRITEKAIONIEH U3 TYpOUHBI, paBHA HYJIIO, TO
BCA KHHETUYECKas »JHEprusi BOJAbI, HE CUMTasg IOTepb, MPEBpallaeTCs B
MEXaHUYECKYIO DPHEPTHIO TYPOUHBI.

Buytpu comna pacnonoxkeHa peryinupyromas uria 6 (puc. 3,5, a)
nepeMenIeHIeM KOTOPOH MEHSIETCSI BBIXOIHOE CEUCHHUE COILIa, a CJIEJIOBATEeNLHO, U
pacxo/ BOAbI.

B peaktuBHOW rugpaBnuueckoil TypOWHE Ha JomacTsx paboyero koseca
npeoOpaszyeTcss Kak KHHETHYecKas, TaK W TOTEHIMAlbHas DSHEPrus BOABI B
MEXaHUYECKYI0 HHEpruro TypOuHbl. Boga, mocrynatomass Ha pabodee KOJIECO
TypOUHBI, 001a1a€T N30BITOYHBIM JIaBJICHUEM, KOTOPOE TI0 MEPEe MPOTEKAHUS BOJIBI
0 MPOTOYHOMY TpPaKTy pabodero koineca ymenbmaercs. llpu 3ToM Bona

OKa3bIBACT PCAKTHUBHOC JABJICHHC Ha JIOIIACTH Typ6I/IHI>I n clararomast



NOTEHIMAJIbHOM 3Hepruu BoAbl [IpeBpamiaercss B MEXaHUYECKYHO SHEPIHIO
pabouero kKojeca TypOUHBI.

3a cyeT KpUBH3HBI JIONACTEH M3MEHSAETCS] HalpaBJiICHUE MOTOKA BOJbI, IPU
KOTOPOM, KaK U B aKTUBHOM TypOMHE, KHHETUYECKasi SHEPIHsl BOAbI B pe3yibTare
NENUCTBUA ULEHTPOOEKHBIX CHJI TPEeBpalllaeTcs B MEXaHUYECKYID JHEPrHuio
TypOuHbl. Pabouee koieco peakTUBHOW TypOMHBI B OTJIMYHE OT AKTHBHOU
IIOJIHOCTBIO HAXOJUTCS B BOJE, T.€. IOTOK BOJIBI IIOCTYNAET OJJHOBPEMEHHO HA BCE
jonactu paboyero koisieca. PaznuyHbie KOHCTPYKIMU pabOUUX KOJIEC PEaKTHUBHBIX
TypOUH NOKa3aHbl Ha puc. 3.5, 6—e,

VY paananbHO-0CEBBIX TYpPOMH JIOMACTH paboyero Kojieca UMEIOT CI0XKHYIO
KpUBU3HY, T[O3TOMY BOJa, TOCTYNAKOWas € HalpaBJSIOLIEro — arapara,
IIOCTENIEHHO MEHSET HampaBieHHE C paJuajibHOro Ha oceBoe. Takue TypOUHBI
MCIIOJIB3YIOT B IIMPOKOM JnanazoHe HanopoB oT 30 no 600 M. B HacTosiee BpeMs
CO3/IaHbl YHUKAJIbHBIC PalnaibHO-0CEeBbIE TYpOUHbBI MOITHOCTHIO 700 MBT.

[Iponemnepruple TypOMHBI 00JadAIOT MPOCTOH KOHCTPYKIIMEH W BBICOKHUM
KII, onHako y Hux ¢ u3meHennem Harpysku KII/] pe3ko ymensbiaercs.

Y DNOBOPOTHO-JIONMACTHBIX THAPOTYpPOMH B OTIMYME OT MPONEIIEPHBIX
jonactu paboyero Kojieca MOBOPAYUBAIOTCS MIPU U3MEHEHUU pexuMa paboThl s
noaaepkanus BICOKOTo 3HaueHust KII/I.

JIByxnepoBble TypOMHBI HMEIOT CIapeHHble paboyue JIOMacTH, YTO
NO3BOJISIET MOBBICUTH pacxod Bojabl. lllupokoe npuMeHeHHEe HX OrpaHUYECHO
KOHCTPYKTHUBHBIMHU CJOKHOCTSAMU. CI0XHasi KOHCTPYKLMSI CBOMCTBEHHA TaKXKe
JMArOHaJbHBIM TypOWHaM, Yy KOTOPBIX pabouue JIONAacTH IOBOPAUYUBAIOTCS
OTHOCHUTEJIBHO CBOUX OCEM.

Ha snexktpudeckux craHuusx TypOUHA U FeHepaTop CBA3aHblI OOLUM BaJIOM.
YacTtoThl MX BpalieHUss HE MOTYT BBIOMpAThCS MPOU3BOJIBHO. OHU 3aBUCAT OT
4yucia Map MOJIIOCOB POTOpPA T'EHEPATOpa M 4acTOTHI MEPEMEHHOIO TOKA, KOTOpas
JOJDKHA COOTBETCTBOBAaTh cTaHAapTHOW. Kpome Toro, HeoOXOaUMO YUUTHIBATH,
YTO MPU HEOOJIBIIMX YACTOTaX BPAILEHUs] TYPOUHBI MOIYYAIOTCS TPOMO3JAKUMU U

AOPOTIruMH. Yto0mI I[MOJIYYUTb CKOPOCTHU arperaTrosn, OnM3KHUe K ONITUMAJIbHBIM, IIPU



OOJBIINX HAMOpPax HCIONb3YIOT TYpOUHBI C MANbIMU 3HAYCHUSIMH Kod(dduimenrta
OBICTPOXOAHOCTH, a MPHU HEOONBIINX HAMOPAaX — C OOJIBIIMMHU 3HAYEHUSIMH 3TOTO
koapduirenTa.

PasnHooOpa3ue mnpupOAHBIX YCIOBUM, B KOTOpbIX coopyxatorca ['DC,
onpezenseT pazHooOpa3ue KOHCTPYKTHMBHOI'O MCIIOJNIHEHUs TypOuH. MourHoctu
TypOUH U3MEHSAIOTCS OT HECKOJIBKUX KWIoBarT A0 640 MBT, a yactoTta BpameHus

— ot 16%/5 10 1500 mun’".

B mocnegnee Bpems CTanu INPUMEHSTHCS TOPHU3OHTAIBHBIE arperarsl
(kamcyJibHBIE), B KOTOPBIX TIEHEpaTop 3aKJIIOUYeH B TEPMETUYHYIO KarllCyly,
obtexaemyto Bojoil. KIIJ[ Takux arperaros BeIiie (95 — 96 %) 6marogapst tydium
THIPABIUYECKUM yCIOBUSIM OOTEKAHMUS.

[Ipu COOpYKEHUU I'asC OOBIYHO pemaroT KOMILJIEKC
HapOJHOXO3SIIICTBEHHBIX 33/a4, B KOTOPBIM MOMHMO BBIPAOOTKH 3JIEKTPHUUYECKOU
SHEPTUM BXOIAT PEryJIMPOBAHHE CTOKA BOABI M YIYUYIIEHUE CYJ0XOJCTBA PEKH,
CO3[JaHHE OpOLIAEMBIX MAaCCHBOB, Pa3BUTHUE DHEPrOEMKHUX IMPOU3BOJICTB,
VCIIOJIB3YIOIIMX MECTHOE CBIPHE, U T.1.

B nHacTosimee BpeMs Ha pPaBHUHHBIX PEKAX COOPYKAIOT CTAHLHH, HAIOP
KoTopsIx pocturaet 100 m.

>m ~ Ha puc. 5.6 nokazana Casno-Illymenckas ['DC wna p. Enucee, y
KOTOpPOM BBICOTA IJIOTUHBI cocTaBisieT 240 M ¥ BOJA MO BOJOBOJAM IOCTYMAET K
10 TypOuHaM, BpalliaronuM IEKTPUUECKHUE TeHepaTOpPhbl MOIIHOCTHIO 10 640 MBT

KaXKIIBIN.
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Puc. 3.6. O6umii sun Casno-Mlymencroit [BC
(npunioTHHHOTO THNA ¢ Hanopowm 240 M, MmoumocTso 640 MBT)

Inepeus u mownocmo 1 3C

Oneprus, ucnonsszyeMas 'OC, MoxkeT OBITh onpeneneHa myTeM 3aMeHsl Hy,
Ha Hamop H. Opnako Ha I'DC BBIPaOOTKY JHEPrMM M MOIIHOCTH HPUHATO
U3MEpATh Ha BBIBOJAX THAPOTCHEpPATOpa, MOITOMY JHEpPrusi U MomHocTh [DC
OyIyT oOmpeAensaThcs C  y4eToM  KO3(PQUIIMEHTOB IOJE3HOTO0  JeWCTBUS
TUAPOTYPOUHBI U AIEKTPOreHepaTopa.

MoiHoCTh Ha Bay rupoTypOuHbl (KBT) onpenensiercs kak

Ny =9,8107Hn

rae Q, — pacxoj BOAbI Yepe3 THAPOTYpOuHy, M /c; H — Harop TypOHHSBI ¢
Y4ETOM TOTEPbh; 1N, — Kodddunuent mnosesHoro aevcrus (KII) typOounbr (y
COBPEMEHHBIX KPYIHBIX THApOoTypouH = 0,93 — 0,96)

DneKkTpudecKas MOITHOCTh THAPOTeHepaTopa

Neew = Nr¥res

I'ne 1. — KIIJI ruaporeneparopa, o0buHO paBHbiii 0,97.

PerynupoBanue wmomrHoctn arperata [DC mpou3BOAUTCS H3MEHEHHEM
pacxojia BOJbl, Ipoxo e yepe3 ruapotrypouny. Momnocts '9C B i-if MOMEHT

BPEMEHU paBHA



Nr; = 9,81Qr; Hrir;
rae Qr;Hrir — pacxon I'DC, nanop I'SC u KIIJ I'DC B i-if MOMEHT

BpPEMEHHU.
Bripabotka snexktposnepruu ['DC (kBty) 3a mnepuon BpemeHu 7(u)

OIIPCACIIACTCA KaK

I

Irac = J‘er'dt
0

B kauectBe pacuerHOro nepuona 7 paccMaTpUBAIOTCS 4Yac, CyTKU. HENEI,
MecsI1l, TOJ.

l'ogoBast BbIpaGoTka »3iekTpodHepru ['DC He sBIAETCS MOCTOSHHOM
BEJIMYMHOM, a M3MEHSAETCA B 3aBHCHUMOCTH OT 00beMa CTOKa, MOCTYNUBIIETO B
BOJOXPAaHWIUILE, CTENEHU €ro PEryJupoBaHusd W ycioBuil skcruryaranuu ['OC.
[Ipu romuyHOM peryIMpOBaHMU TOJ0Bas BeIpabOTKa 3nexTpodneprun ['IC, kak
paBUJIO, CYIIECTBEHHO KOJEOJETCs — B OCHOBHOM 3a CYET DHEProoT/Iayd B
MMaBOJAKOBBIN NIEPUOI.

[Ipy MHOTrOJIETHEM  PETYJIMPOBAHUM HEPABHOMEPHOCTH  BBIPAOOTKH
AJIEKTPOIHEPTUH T10 TOJaM ObIBAET HE3HAUUTEIbHOM.

OueBHIHO, YTO AJIEKTPUUYECKAsT MOIIHOCTh, MOABEICHHAS K MOTPEOUTEINIO,
MEHBIIIE MOIIHOCTH, MPOU3BOJAUMOMN THApO3IeKTpocTanIuen, Nyc. Cymma Bcex
NoTEPh MpH Mepenaue eKkTpuueckol Momuoctu oT I'9C 1o motpedutens u npu
MHOTOKpPATHbIX MpPeoOpa3oBaHUAX €€ B TMOBBIIAIIMX W  MOHUKAIOIINX
TpaHchopmaropax MOKHO oueHuTh npu nomomu KIIJ[ cucremsl mepenauu u
peoOPa3soBAHUM Nyep. OOBIYHO Myep cOCTaBACT 0,92 — 0.93.

Vcranosiennas wmomHocth I'DC Ny, onpenenserca Kak cymma
HOMHWHAJIBHBIX (MACTIOPTHBIX) MOIIHOCTEH YCTaHOBJIEHHBIX HAa HEH TeHEpaTOpOB.
OHa COOTBETCTBYET MAKCUMAJIBHOM MOIIHOCTH, KOTOPYHO MOKET pa3BUTh
TUIPOAIEKTPOCTAHLIUS.

Bonpocwl 0na camokoumpons.

1. Ilepeuucnute ocHoBHBIE TUIIBI ['DC.

2. Tlepeuuncnute ocHoBHBIE coopykeHus ['DC Ha paBHUHHOMN peke.



3. Kak ompenensercs naop '9C HeTTo 1 6pyTTO?
4. Kakwue BUIbI THAPOTYPOUH UcTioNb3ytoTes Ha ['DC?
5. Kak omnpegensercs momHocTh W 3Heprus 1'9C 3a kakoW-HUOYb

nepuoj BpeMeHu?



