AnbTepHaTUBHaA
JHepreTukKa



YTo TaKkoe anbTepHaTUBHbIE UCTOUYHUKN 3HEpPrun?

AnbrepHaTuBHbIMMU (MK BO306HOBAA@MbIMM)
UCTOYHUKaMM SHEPrur Ha3blBalOT UCTOYHUKM
3HEepruu, N03BoAKLWME NOAYYATb 3Hepruto bes

MCNO/Ib30BaHMA TPaAULMOHHOIO UCKONAemoro
Tonnuea (HedTH, rasa, yraa v T.n.).

MNpaBnabHO, elle JIMUTPUA
MBaHoBWY MeHaeneeB roBOpuA:
« COkurats HedTb, BCe paBHO, YTO

TOMUTL NMeYKy aCCUTHaLMAMU Y.




YTOo nocayKnUno cTapTom ANA MHTepeca K
aNbTepPHAaTUBHbIM UCTOYHUKAM 3HEPTUn?

UHTepec K anbTepHaTUMBHLIM UCTOYHUKAM 3HEpPrumn BO3HUK 8 Espone n Amepuke
b6onee 30 net ToMy Hasapa 8 ¢BA3MU ¢ BBeAeHMem cTpaHamu OTNEK (cTtpaHamm-
aKcnoptepamu Hedptn) ambapro Ha nocTtasky HedTn 8 1970-x roaax.

YépHas, oTa HedTb...
Maukaerca... UNUTH €
Henb3A...
Ho u3-3a Hee
HaCTOALLMK KpH3uc!



HecKonbKo NMPUYUH ANA NTOUCKaA K NPUMEHEHUA
dN1IbTEPHATUBHbLIX UCTOYHUKOB dHEPIrUn

HeobxoanmocTtb
UcuepnaemocTb CHUXXeHUA
HeobxoamnmocTtb
TPaANLMOHHbIX 33aBUCUMOCTH OT
CHMKeHuna amunccum CO,
pecypcos NOCTAaBLLUKOB
MCKONAeMoro CbipbA

CornaceH, 3To BECKMe OCHOBaHMA.
MOM MCTOYHMK TOXKE MCHEpPNancA...
Hago cmeHUTL NocTaBLMKa!




HekoTopble HanpaBaAeHUA aIbTEPHAaTUBHOM
JHEpPreTuKu

ConHeyHan AnbrepHaTuBHas
BeTtposHepreTuka
3HepreTuKka rMApPO3HEepreTuka
[eoTepmanbHan BonopoaHas
P bnosHepretuka AOPOA
3HepreTuka ‘ 3HepreTuKka
\ >

JTO A, 4TO NN,
«bnosHepretmkan?



AKTyanbHOEe COCTOAAHWE UCNO/Ib30BaHUA
aNbTepPHAaTUBHOW 3HEpPrUun
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Yrons/Topd HedTb

M [a3 AnepHana sHeprua

" [naposHepreTuKa W [lpyrve UCTOMHUKMU aHeprumn™



TeHAEeHUUN NCNOIb30BaHNA BO3OOHOBAAEMOW
3HEeprumn: CONHeYHan SHeprun

Mpou3BOACTBO CONHEYHOM IHEPIUM,
merasaTtT
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B cBeTe cuna! Al Kak GOHapMK
BK/IIOYY— Y MbllLEl TaKan
3HepmAa noaeaaetcal




TeHAEeHUUM UCNONb30BaHUA BO306HOBASsEMOW
SHeprun: SHeprua BeTpa

Mpon3BOACTBO «BETPOBOM IHEPTUNY,
MmerasartT
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fl Bam NoOKa)ky KaK fobbiBaTh
3aneKTprnyecTso!
Anasartoro Hago 2
BEHTMAATOPA W YMHDIH KOT...




TeHAEHUMU ncnonb3oBaHMA BO306HOBAssemOU
3HEeprvn: NponsBoACTBO 3TaHONA

MpousBoAacTBO 3TaHOANQ, MAPA,. NUTPOB
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BeTpoaHepreTuka

BeTpo3HepreTMKa OCHOBaHa Ha MCNOAL30BaHUM 3HEPrMN BETPA U ee
npeobpa3oBaHUK B MEXAHUUYECKYIO UAN MTEKTPUUECKYIO SHEPTUIO.

MHe ewle npababyuika
paccKka3biBana npo
BeTpAHbIE MeAbHULbI!

CymmapHble yCTaHOBNEHHbIe MOLLLHOCTU BETPO3HEPreTUKH,
MBT
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KoHCTpyKUMA NpomMbILLNEHHOTO BeTporeHeparopa

Mapamerp 3HaueHHe

JManasoH ckopocTei BeTpa, NpM KOTopbix paboTalor oT3 o 25 MeTpoE B
BETpOreHepaTopbl CEeKyHAy
JlocTMrHyTaa MOLHOCTb BETPOreHepaTopoB

{sHepmu BeTpAKka mowHocTbio 6 MBT gocraTouHo ana obecneyeHunA 6-10 MBT

HECKOJ/IbKMX AECATKOE WwKon!)
BoicoTa ballHM BETpOreHepaTopa molHocTbio 6 MBT 124 meTpa
JuvameTp poTopa BeETporeHepaTopa molHocTbio 6 MBT 114 meTpoB

Ha cxeme B3 oboznaueHo:

1. dynpamenr. Taxcxe, B cocras BJY sxoaar:
2. CwnoBoii IWKad, BKAOYAIOWMIT CHACBDIE Cucrema noxapoTyLieHuA.
KOHTAKTOPbI M LiENM yNpasAeHuA. * TenekOMMYHMKaLMOHHaA CMCTEMA
3. BallHA. ANA nepeaayM AaHHbIx o paboTe
4. Necrnua. BETpOreHepaTopa.
5. MNMoBOpPOTHDIM MEXaHHU3IM. * CucTema MOSHUEIALIMTEI.
6. ToHpona.
7. DnexTpHuYECKHH reHepaTop.
8. Cucrema ceMeHMs 33 HanpaBieHneM U i Oro! OauH
CKOpOCTDbIo BeTpa (aHemomeTp). _ BETPAK Ha BCe
9. TopmO3HaA CHUCTEMA. | wkonbl ropoaa?
10. TpaHcMMccHA.

11. Nlonacm.
12. Cucrema MSMEHEHMA YI/1a aTaKkM IONacTm.
13. Konnak potopa.




MUcnonb3oBaHue BeTpa. CTpaHbl-Anaepbl

B 2007 roay B B 2007 roay B oTaenbHble AHM
JaHun c NoMmoLbio BETpAHbIe 2007 ropa B

JHepruu seTpa INEKTPOCTAHLUUU NcnaHum ns
BbipabaTbiBasioch fepmaHnu 3Hepruuv BeTpa
6onee 20% BblpaboTann 14,3% BblpabaTtbiBasnoch
3/IEKTPOIHEPTrUn. OT BCen okono 20%
npou3BeaEHHON B 3NEKTPOIHEPTUN.
[epmaHuun
INEKTPOIHEPTUN.

JlaHuA, Takaa maneHbKasn,
ha yaaneHoKaalll



Mpemyuwiectsa n HeAOCTaTKU BETPOIHEPTreTUKM

N
[MpeumyLiecTea
e OrpomMHbIi NOTEHUMaN BETPOBOU SHEPTUK
e OTtcytcTtBue Boibpocos CO,
e OTCYyTCTBUE ChIPbA
y,
N

HepocTaTKu

e CNOKHO peryIMpoBaTh reHepauuio

* BbICOKMIA ypOBEHb Wyma

* [peacTaBAAIOT YrpoO3y ANA NTUL, U MIEKONUTAIOLWMNX
e BO3MOXHbI paguonomexu

HAenaem u3 peTpa
3HepMmIo, YTobbI

NMoToMm Aienartb U3
SHepruM BeTep...
MapagokKc...




ConHeuHan aHepreTMKa OCHOBaHa Ha
NCNONb30BaHMN CONIHEYHOTO
U3ydeHua 4na NoayYeHMa sHeprum
B8 Kakom-1nbo suae.

SHeprua CoNHeYHOro cBeTa,
NOCTYNAKLWero Ha 3emi0 B TeueHune
40 MMUHYT, 3KBMBAJIEHTHA
rnobansHOMy NnoTpebneHuio
JHEPrun B8 TeYeHue roaa.

Bce-rtaku ConHue BHe
KOHKYpeHLUun!



ConHeyHoe pa3Hoobpasue
ConHeyHan IHEPIrnAa LLUMPOKO UCNOAL3YETCA KaK AS1A Harpesa soAbl, Tak U ANA
NPOM3BOACTBA /IEKTPOIHEPTNM.

Ana nonyyeHuma SIIEKTpH‘-IECKOFI JHeprum n Tenna U3 CONTHEYHOro U3nyvyeHuA
NPUMEHAIOT (I)OTOBJ'IeKTpI/I'-IECKMe reHepaTopbl U COMHEYHbIE KOANEKTOPbI.

CTOAbLKO CAOKHOCTH, 4YTODbI
3aMEHUTb MafleHbKUM
KENTLIW KPY)KOK Ha Hebe...




D OTO3NEKTPUUYECKUIA reHepaTop

POTO3NEKTPUUECKMIA 3N1EMEHT COCTOUT U3 ABYX C/1I0E€8 NONYNPOBOAHNKOBbIX
MaTepuasnos, 8 0AHOM M3 KOTOPbIX UMeeTCA U3BLITOK OTpULLATENIbHO
3aPAKEHHLIX 3NEKTPOHOB, a B APYrOoM — NOJOKUTENLHO 3apPAMKEHHbIX
«AbIPOK».

ConHeYyHbIN cBET

Crekno

« CONMHEeYHbIM TOK» !
Kak KpacvBo 3By4mT!

INeKTPUYECKUI
TOK

" CBOBOAHBIN
3NEKTPOH

MeTannum4yeckas
OCHOBa

NMonynpoBOAHMKOBbLIE
naHenu




ConHevHble KonneKktopbl. Pa3HOBUAHOCTU U
NPUHLUUN AEUCTBUSA imoc Kommertop

KNA pa3nuyHbIX BUAOB KONNEKTOPOB, %
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Y Bac Takue YygHble
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a Y MEHA — /1A MbILLIKK.




ConHevHble KonneKktopbl. Pa3HOBUAHOCTU U

NPUHUMUN ACUCTBUA

Mapabonnuecknii KOHUEHTPaToP

BEbITOBOW CONHEYHBIN KOANEKTOp-
KOHUEHTpaTop (CONHEYHaA KyxHA)

MCNonb3yeTca onAa NpuUrotoBACHUA NULLLA.

MapabonounnnHapudecKnin
3epKasibHbIN KOHLLEHTPATOP

Celyac
nopKapum. ..




HeKoTopbie npobaembl CONHEYHOW SHEPreTUKN

No U e WwNPR

HeobxoanmocTb A40CTaTO4HO HonblMX NAOWaAer NpU YCTaHOBKE HOALLLUNMX MOLWHOCTEN,
HenoctoaHcTBO reHepauun (poTosnemeHTbl He paboTaoT HOYbIO).

3HauMTEeNbHAA CTOMMOCTL POTOINEMEHTOB.

HeaoctaTtouHbin KMNA.

Heobx0aMmocCcTb O4UCTKU POoTONaHENEN OT 3arpA3HEHUN,

CHuxeHune apdpeKkTMBHOCTM Yepes 30 neT akcnayaTauuu.

Hanuuue B $poTONEMEHTAX A00BUTbLIX BELLECTB. PaguTakoro Aena
MOXHO U TMPH
norackars!
I. 9
\-_--/

NPOTH
NPOTUB -




AnbTepHaTUBHasA rMApPOIHepreTMKa

HanpasneHuAa anbTepHaTUBHON rMAPOIHEPreTUKM:
*  passuUTUE MAJION TMAPOIHEPreTUKMI;

*  UCNO/Ib30BAHWUE 3HEPrMn NPUINBOB.;

*  UCNO/b30BAHWUE IHEPIrMU MOPCKMNX BOJIH.

[MaposHepreTMKa
Manas, a noAbL3a
fonviuan!l
Al ToNLKO 3a!




feoTepmanbHana 3HepreTuka. dHeprua us Heap 3emnu

[eoTepmanbHana SHEpPreTyKa - 3To NPOU3BOACTBO 3/IEKTPUYECKOM
SHEPruu 1 Ten/a 3a CYET SHePrumn, COAEPHaLLenca B Hegpax 3em/u.

Naposas
TennoobmeHHUK TypbuHa [leHepaTop

r

Yem rnybxe —
TemTennee...

Pabouasn Bo3spaTHasn
CKBaXXMHa CKBa)XXMHa

feoTepmanbHbI cnomn




buosHepreTuka

BHOSHEPFETHKE - IHEpPreTnka, oCHoBaHHaA Ha MCNOAbL30BaHHUK buomaccel.

TonnMBHbBIE TPaHYAB (NénneTbi) ¥ugxoe SuoTONAMBO NOAYYAIOT Buoras — npoayKrt 6po)keHma
(aHrn. pellets) — TBepaoe 13 6MONOMYECKOTO CbIPbA, KaK 6Guomacchl, NpeACTaBAAIOLLMHA
6uoTonamMeo, NoAy4Yaemoe n3 NpaBvno, B pesynurare coBol cMecb MEeTaHa M
TOop¢a, ApPeBeCHbIX OTXOLO0E U nepepaboTku crebnen YIAEKMCAororasa ¢
OTXO[0B Ce/IbCKOTO XO3AMCTBA. CaxapHOro TPOCTHMKA UAN He3HaYMUTENbHbIMM NMPUMECAMMU
CemMsAH parica, KyKypy3bl, COM ApymvX Belllects. PasnoxeHve
W/IM JKMPOB XKMBOTHOIO, 61MOMacChl NPONCXOANT NOZ,
A B TS _ PacTUTEAbHOIO U MUKpPOGHOrO BO3/eUCTBMEM GaKkTepuid.
bnoaHepMA ecTb — NPONCXOMEHNS.
CTOMT LLEPCTKY

noTepeTs ...



«3eneHoe» TONJIMBO

Kunakoe 61MoTéNAINBO NOAYUAIOT N3 BMOAOrNMHECKOro CbipbA, KaKk NpPasuno, 8
pe3ynbTate nepepaboTku cTebneit caxapHoOro TPOCTHUKa AW ceMaH panca,
KYKYPY3bl, CON.

CywiecTsyIOT pas/iMiHble PasHOBUAHOCTU XKnAaKoro buotonamea:

* buoansens;

* bMo3aTaHoA;

* DMOMETAHON;

* 6UOTONIMBO BTOPOrO NOKOEHUA

* 1 apyrue. W fo peukn goeay v
7 7 pbiby 6yaeT Ha yém
No)Xap1rb!




buoras

Ona nonyyeHuna 6uorasa ncnonb3yloT brMorasosble yCTaHOBKMW.
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BoaopoaHan saHepreTuka. TonIMBHbIE 3/1IeMEHTbI

Ton/MBHbIE 3/1IeMEeHTbI — 3TO YCTPOUCTBa, B
KOTOPbIX NPOUCXOAUT XMMHUYECKanA peakuua

BOAOPOAA U KUC/0POAA, PE3Y/ILTATOM KOTOPOM

ABNACTCA INeKTPO3HEePIrua.

Tonnuso H; (Bogopoa)
¥ionb BepH 6b1a 630K
K nctvde! OH gasHoO
roBOpPKUA, YTO
asTomobunu byayr Peumpkynauus
v MCNONB30BaHHOMO
3anpaBAATLCA BOAOKW. Tonnuea

Kopnyc

dnektpop (AHoa)
nponycKaoLwuii ras

Karanusatop

et

S
G

MembpaHa 06MeHa NpoToOHaMMu

(— 05 (Kucnopop)

Tenno (850C)
BoasaHoe nnu
BO3AyWHOE

oxnaxgeHue

=) [Mapbl B0ALI M BO3AYXA

Kopnyc

AnekTpop (Kartoa)
NPONYCKaloLWui ras

Katanuzatop



Bonpocsl

1. YTO TaKoe anbTepHaTUBHbLIE UCTOYHUKK
3Hepruun?

2. KakoBbl NPUYUHbI UX UCNOIb30OBaHNA U
NPUMEHeHUA?

3. Kakune HanpaBaeHUA anbTepHaTUBHOM
SHEpPreTUKW Bbl 3HaeTe?

4. KakoBbl TEHAEHLWN B UCNONb30BaHUMN
BO30OHOBNAEMOMN 3HEpPruKn?

5. YTo TaKoe reotepmanbHan SHEpPreTuKa?

6. Ha3zoBuUTe OCHOBHbIE UCTOUYHUKM
OnosHepreTUkn,




