AnbTepHaTUBHaA
JHepreTuKa



YTo TaKoe anbTepHaTUBHbIE MCTOYHUKU SHEPTUN?

AnbrepHaTusHbIMM (MK BO306HOBAAGMbIMM)
UCTOYHMKaMM SHEPrMm Ha3bIBalOT UCTOYHUKM
SHEepruuv, NO3BOoJIAOLWME NOJy4YaTb IHEpruio bes
UCNO/Ib30BaHMA TPAAULMOHHOIO MCKONAaemoro
TonauBa (HedTH, rasa, yrna u T.n.).

MNpaeuabHO, elle JIMUTPUIA
MBaHoen4 MeHpenees roBOpUA:
«OxuMrats HedTb, BCe paBHO, UTO

TOMWTL NEeYKY aCCUMHALMAMM S




YTo nocayKnMno cTaptTom ANA nHTepeca K
aNbTepHAaTUBHbIM UCTOYHUKaM 3Heprumn?

UHTepecC K anbTepHaTUBHbIM UCTOYHMKAM 3HEpPrum BO3HUK B Espone n Amepuke
bonee 30 ner ToMy Hasapa, B CBA3M C BBeAeHUEeM cTpaHamu ONEK (cTpaHamu-
aKcnoprepamu HepTn) ambapro Ha NocTasky Hedptn 8 1970-x roaax.

YépHas, aTa HedTh...
Maykaetca... U nNuTo eé
Henb3A...
Ho u3-3a Hee
HaCTOALLMM KpHU3KC!



HecKonbKo NMPUYUH ANA NOUCKaA N NPUMEHEHUA
d/1IbTEPHATUBHbLIX ICTOHYHUKOB dHEPIrun

HeobxoaumocTtb
UcuepnaemocTb | CHUXKeHUnA
HeobxoanmocTb
TPaANLMNOHHBIX 3aBUCUMOCTHN OT
CH¥KeHuna ammccumn CO,
pecypcos NOCTAaBLLUKOB
MCKOMNAeMOro CbipbA

CornaceH, 3T0 BECKWe OCHOBaHMA.
MOMW MCTOUYHMK TOXKE NCYEPNANCA...
Haao cmeHUTL nocTaBlMKa!




HekoTopble HanpasaeHNA aNbTePHaTUBHOM
SHEPreTUKn

ConHeyHan AnbTepHaTuBHaA
BeTposHepreTuka
3HepreTuKka rMapoO3HepreTuka
[eoTepmanbHan BogopoaHas
; bvnosHepretuka AOPOA
SHEepreTuKka SHEepreTuKka

ITO A, 4YTO AM,
«BnosHepreTMkan»?



AKTyazibHOE COCTOAHUE UCNOJ/Ib30BAHUA
anbTepPHAaTUBHOU SHEPTUMN
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2,3%... ManoBgarto
YTO-TO...

Yrons/Topd Hedtb

W [as ApepHasa aHeprua

Mapo3aHepreTuka W [Ipyrne UCTOMHUKKU 3Heprum™



TeHaeHUMM cnonb3oBaHMA BO306HOBAAEeMOM
SHEepPrumn: COJIHeYHas sHeprusn

NpoussoacTBO CONTHEeYHOM JHEepruu,
mMmeraBaTtT
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B cBeTe cuna! Al Kak poHapMK
BK/IIOYY — Y MblLLEN TaKan
3HepmA noasasercal




TeHaEeHUUM UCNONb30BaHUA BO306HOBAsSEMON
3HEpPrun: sSHeprua sBeTpa

MNpou3BoACTBO «BETPOBOMW SHEPTUN Y,
meraBaTT
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fl Bam NOKaXKy KaK Ao6biBaTh
aneKTpu4yecTso!
Anaatoro Hago 2
BEHTUAATOPa U YMHBIM KOT...




TeHaAeHUMU ncnoanb3oBaHMA BO30b6HoBAssEeMOU
SHEeprun: NpousBoACTBO 3TaHONA

NMpoun3soacTeo 3TaHONA, MAPA. TUTPOB
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BeTpoaHepreTuka

BETpOSHEpI‘ETHKa OCHOBaHa Ha UCNO/ZIb30BaHNN DHEPITUKN BETPa U €€
npeoﬁpaaoeaHMM B8 MEXaHUNYECKYIO UIN INEKTPUYECKYIO IHEPTUIO.

Mue ewe npababywka
paccKkasbiBana npo
BETPAHbIE MeIbHULbI!

CymmapHble yCTaHOBNEHHbIe MOLWHOCTU BETPO3HEPreTUKM,
MBT
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KoHCTPYKLMA NPpOMBILLNEHHOTO BeTporeHepartopa

[Napamerp:

2DHaYeHHKEe

JAvanasoH cKkopocTel BeTpa, NpM KOTopbix pabotalor oT3 Ao 25 MmeTpoB B
BETpOreHepaTopbl CEKYHAY
JloCTMIHyTaA MOLWHOCTL BETPOreHepaTopoB

(aHepmu BeTpaka mowHOCTLIO 6 MBT AocTtaTouHO An1a obecneueHmA 6-10 MBT
HECKOJIbKMX AeCATKOB Wwkonl)

BoicoTa ballHM BETpOreHepaTopa MOLHOCTLIO 6 MBT 124 meTtpa
[AuameTp poTopa BeTporeHepaTopa molHocTbo 6 MBT 114 meTpoB

Ha cxeme B3Y obo3zHaueHo:

1.
2.

9.

N R W

OyHaameHT.

CunoBoM WKad, BKAIOYAIOWMA CHAOBDbIE
KOHTaKTOpbl M LieNH YNpaB/ieHWA.

bawmna.

Jlecthuua.

MoBOpPOTHBIA MEXaHM3M.
fonpona.

INeKTpUYECKMM reHepaTop.-

Cucrema CneXXeHHWA 3a Hanpas/ieHHEM M
CKOpOCTBIO E€Tpa (aHemomeTp).

Topmoauaa CUMCTEMA.

10. TpaHCcMHCCMA.

11. Nonacm.

12. Cucrema M3MEHEHMA YINa aTakM A0NacTH.

13. Konnak poTtopa.

Tawwke, B coctas BJY sxoanar:
Cucrema noXapoTyleHMA.

*  TeneKOMMYHHKaLMOHHaA CMCTEMA
A4 Nepeaaym gaHHbix o0 pabote
BETPOreHepaTopa.

* Cucrema mMOSIHHESA W MTDI.

) Oro! OawH
 BETPAK Ha BCe




MUcnonb3oBaHue BeTpa. CTpaHbl-Anaepbl

B 2007 roay B B 2007 roay B otaenbHblie AHU
JlaHn1 ¢ NOMOLLBIO BETpAHbIE 2007 rona B

3Hepruun seTpa INEKTPOCTaHLUU Ncnannu us
BblpabaTtbiBasnoch [epmaHum 3Hepruu BeTpa
bonee 20% BbipaboTanu 14,3% BblpabaTtbiBanoch
NEeKTPO3HEPrUn. OT BCEN okono 20%
npou3BefEHHON B 3NEKTPO3HEPTUMN.
[epmaHumn
3/1IeKTPOIHEPTUMN.

JlaHuA, Takaa maneHbKas,
nayaaneHbKaalll



MpenmyuiecTBa n HeAOCTAaTKU BETPOIHEPTreTUKM

~
[MpenmyLlecTea
e OrpoMHbIM NOTEHLMAN BETPOBOU SHEPIUK
e OTtcyTcTeme Boibpocos CO,
e OTCYTCTBUE CbIPbA
y,
N

HepnoctaTku

o C/IO¥HO peryiupoBaTh reHepauuio

* BbICOKMI YPOBEHD LLIYMA

 [IpeacTaBaaRT yrpo3y gaa NTul M MAEKOMUTAROLLWX
e BO3MOXHbI paguonomexu

Jenaem 13 BeTpa
3HepIruvio, YTobbl

NoToM fiefiatb U3
SHepIvM BETep...
lNapapokc...




ConHeuHasa 3HepreTMKa OCHOBaHa Ha
MCNO/1b30BaHUU COTHEYHOTO
N3Y4EeHUA ANA NOSYYEHUA SHEPrUM
B KaKomM-1nbo suae.

SHeprua CoNIHeYHOro ceeTa,
NOCTYNAIOLLEro Ha 3emNI0 B TeHeHHue
40 MUHYT, 3KBMBA/IEHTHA
rnobanbHoMy noTpebneHuio
3Hepruun 8 Te4eHune roaa.

Bce-taku ConHue BHe
KOHKYpeHUuu!



ConHeyHoe pa3Hoobpasue
ConHeyHan IHEPrna LWWMPOKO UCNOABL3YETCA KaK AONA Harpeea soAbl, Tak 1 ANA
NPOM3BOACTBA 3/IEKTPOIHEPIUM.

,ﬂ,J'IFI nonayvyeHunA SJIEI{TPH‘IECKOﬁ JHEepruM n Tenna n3 CONHEYHOro nsnyvyeHumA
APUMEHAIOT (I)OTOBJ'IeI-(TpI/I'-IECI-(VIe reHepaTopbl K CONHEYHbIE KONNEKTOPG.I.

CrofibKO CI0MHOCTU, YTODbI
3aMeHWTL MafleHEKUA
ENTLIA KPY)KOK Ha Hebe....




D OoTO3NEKTPUUYECKUIA reHepaTop

DOTOINEKTPUYECKUIA 1EMEHT COCTOUT M3 ABYX C/I0EB NONYNPOBOAHUKOBbIX
MaTepuasnios, 8 0AHOM U3 KOTOPbIX UMeETCA U3BbLITOK OTPULIATENbHO
3aPAKEHHbIX 31IEKTPOHOB, 3 8 APYIrOM — MNOJIOXKUTE/IbHO 3aPAKEHHbIX
«AbIPOK>.

ConHeuHblii ceeT

«CONHeYHbIA TOK» !
Kak KpacMBo 3By4mT!

ANEeKTPUHECKUN
TOK

CBob60oaHbIM
3NIEKTPOH

f MeTtannmndeckas
)/ OCHOBA

MonynpoBOAHUKOBbIE
naHenm




ConHevHble KonneKtopbl. Pa3SHOBUAHOCTU U
NPUHLUUN AEUCTBUA T

KNA pa3nu4yHbIX BUAOB KONNEKTOPOB, %
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Y Bac TaKMe YyfHble
NOBYLLKM A9 COMHLLA,
a y MeHs — A1A MbILLIKH.



ConHevHble KonneKtopbl. Pa3SHOBUAHOCTU U
NPUHLUUN AEUCTBUA

Mapaboanuecknin KOHULEHTPaTOP

MapabonounnnHapuiecKnia
3epPKaNbHbIN KOHLEHTPaTOP

BbITOBOI CONHEYHBII KOANEKTOp-
KOHUEHTPATOP (CONHEYHanA KyxHSA) Ceituac
NCNONb3YeTCA ANA NPUTrOTOBAEHUA NMULLU. DA fen




HeKoTopble npobaembl CONHEYHON IHEPreTUKN

NoUu e WwNhPRE

HeobxoanmocTb A0CTAaTOYHO 60NbWIKMX NAOWAAEN NPU YCTAHOBKE BOMbLLIMX MOLHOCTEMN.
HenoctoAaHCTBO reHepauunu (poTosnemeHTbl He paboTaloT HOUbID).

3HaYMTENbHAA CTOMMOCTL POTOINEMEHTOB.

HepoctaTouHbiid KNA.

Heobx0aMmocTb OUNCTKU poTONaHeNer OT 3arpAsHEeHUN.

CHuKeHune apdpeKkTmBHOCTM Yepes 30 neT sKenayaTaumu.

Hanuuue B poTO3NEMEHTAX AA0BUTHIX BELLECTB. PaauTakoro aena
MOXHO WU TMPH
NoTacKaTb!
)
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NPOTH

npPOTUB =




AnbTepHaTUBHasA rMApPO3HepreTMKa

HanpasnaeHuAa anbTepHaTUBHON rMAPOIHEPreTUKHM:
*  passUTUE MAJION TMAPOIHEPreTUKMN;

*  UCNOSb30BaHWE IHEPrUM NPUINBOB;

*  UCNONb3OBaAHUE IHEPIrMU MOPCKMX BOJIH.

MApOSHepreTMKa
Manas, a noAab3a
6onvluan!l
Al TonbKo 3a!




feoTepmanbHana 3HepreTuka. JHeprua u3s Heap 3emnu

feoTepmanbHana sHepPreTUKa - 310 NPOU3BOACTBO 3/IEKTPUYECKOM
SHEPruu 1 TernJia 3a CYET SHePrumn, COAEPHaLlLenca B Hegpax 3emu.

Maposas
TennoobmeHHUK TypbuHa [eHepaTop

Pabouasn BosspaTHasn
CKBa)*XUHa CKBaXXMHa

Yem rnybike —
TemTennee...

eoTepmanbHbIA Cnon




buosHepreTuka

BUosHepreTMKa - aHepreTMka, OCHOBaHHAA HA UCNObL30BAHNU buomaccel.

TonauBHbie rpaHyAb (Nénnerbi)
(aHrn. pellets) — TBepaoe
6MOTONNMBO, NOAYYAEMOE U3
TOopda, APEBECHBIX OTXOA0B U
OTXOA0B CEMIbCKOTrO XO3AWCTRA.

Ay MeHA TOXe
bunosHepva ectb —
CTOMT LLEPCTKY
noTepeTn ...

¥uakoe 6HOTONAMBO MOAYYAIOT
13 6MONOTMYECKOTO ChIpbA, KaK
NpaBuno, B pe3yAbTaTe
nepepaboTku crebnem
CaXapHOro TPOCTHWMKA WMAK
CEeMAH panca, KyKypy3bl, COM
WU KUPOB JKMBOTHOTO,
PacTUTEABHOTO U MUKPOGHOIO
NPOMCXOXKAEHNA.

Buoras — npogaykT GpoKeHuna
6romacchl, NpeacTaBAAIOLLMIA
co60l cMecb MeTaHa M
YIIEeKMCAororasa
He3HaYMTENbHLIMW NPUMECAMM
APYTWX BelecTs. PasnokeHune
6MoMacchl NPOUCXOAMUT NOZ,
BO3aeUcTBEMEM BaKTepuM.




«3eneHoe» TONJIUBO

Kunakoe 6MoTéNINBO NOAYUAIOT N3 BMOAOrMUECKOro CbiPbA, KaK NPasuao, B
pe3ynbTaTe nepepaboTku crebneit caxapHoro TPOCTHUKa AW CeMAH Panca,
KYKYPY3bl, COM.

CywiecTsyIOT pasnnyHble PasHOBUAHOCTU XKnakoro bnotonaumea:

* bBuoansens;

* BUO3TaHON;

* bBomeTaHoN;

* 6UOTONINBO BTOPOro NOKOJIEHUA

* U Apyrue. U po peukun goeay v
7 ; pbiby 6yaeT Ha uém
noxaputo!




buoras

Ana nonydyeHna buorasa ncnonb3yoT BMorasosble yCTaHOBKN.

INeKTpo3Heprus
TennoobmeHHUK i X ?
[ ]
feHepaTop 'h.._ . _}
PeakTop = P,
KoreHepaLuMOHHbIiA Orxopalme [ X
6nok rassl ‘

»

A

Nopaua TBEépAOro Buoras
CbipbA
®epma
]
E l T IS:I{I‘SH%EI"HHECKHE
MKOCTb ANA W n

c6opa u CHIpbE ennoA BOAOA y HYXAbI, OTON/IeHMe
romoreHM3auum
YKUAKOTO CbIPbA %

Hukoraa He ayman, —,?.‘\JA
YTO OT BCAKOTO ' '“

MYyCOpa MOMKET

bbb Nonb3al J SD



BoaopoaHana saHepreTuka. TON/IMBHbIE 3/1eMEHTbI

TonAuBHbDbIE 3/1IEMEHTbI — 3TO YCTPOUCTBA, B
KOTOPbIX NPOUCXOAUT XMMUYECKaA peaKLima

BOAOPOAA U KUCAOPOAA, PE3Y/IbTaTOM KOTOPON |- e

AB/IAETCA 3/1IeKTPO3HEPIrUA.

Hi= Hi=

Tonnuso H, (Boaopoa)

¥ionb BepH 661n 6AKM30K
K nctmie! OH gaBHO

roBOpUA, YTO
asTomobunm byayr Peuupkynauus
w HUCNONb30BaHHOTO
3anpaBAATbLCA BOLOM. Ton/nuBa

Kopnyc

nekTtpopa (AHopa)
NpONYCKaIOLWMIA ras

Karanusarop

10
o
Lo,

MembpaHa o6meHa NpoToHamM

e o
Kopnyc
3nektpop, (Katop,

NPOMyCKaloLWui ras

— HATANIU3ATOP

03 (Kncnopop)

Tenno (850C)
BoagaHoe nnm
BO3AYylLHOE

oXNaraeHue

Mapbl BOAbLI U BO3AYXA



Bonpocbl

1. YTo TaKoe anbTepHaTUBHbIE UCTOMHUKH
aHepruu?

2. KaKkosbl NprUYUHbBI UX UCNONb30BAHUA U
npumeHeHua?

3. Kakne HanpaBneHWA aNbTEePHATUBHOM
3HepreTUKu Bbl 3HaeTe?

4, KakoBbl TeEHAEHUUN B UCNOSb30OBAHUN
BO30OHOBAAEMOU 3HEprum?

5. Y10 TaKoe reotepmasibHan SHEpPreTuka?

6. HazoBuUTe OCHOBHbLI® UCTOYHUKMH
OUO3HepreTUKN.






