AnbTepHaTuBHanA
JHepreTukKa

YTo TaKoe anbTepHaTUBHbIE UCTOUYHUKW SHEpPrun?

AnbTepHatueHbiMmMU (MK BO306HOBAAGMbBIMU)
MCTOYHUKaMM 3HEePrMU HasbiBaOT UCTOYHUKM
SHepruu, NO3BOJIAKLLME NOJYYATL 3Hepruto be3
MCNONb30BaHUA TPAAULIMOHHOIO UCKOMAEMOro
TonauBa (HedTH, rasa, yraa 1 T.n.).

MNpaeuAbHO, elle JMUTpuii
WUeaHoBKY MeHaenees rosopu:
«Cmurats HedTb, BCE paBHO, YTO

TONMTEL NEYKY aCCUTHALMAMMW .




YT0 nocayKnMao cTapTom ANA UHTepeca K
a/NIbTePHATUBHbIM UCTOYHUKAM dHeprun?
I/IHTepec K aneTepHaTMBHbIM MCTOYHWUKamM IHEPTrMM BO3HWUK B EBpone n Amepuke

bonee 30 net Tomy Hasaa B CBA3U ¢ BBEeAeHMeM cTpaHamu OMNEK (cTpaHamu-
3KkcnopTepamu Hedptn) ambapro Ha nocTtasky HedgTn 8 1970-x roaax.

YépHan, s1a HedTb...
Maukaerca... UnuTb eé
HENb3A...

Ho u3-3a Hee
HACTOALLMIA KpU3KHC!
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HecKonbKOo NpUYKH ANA NOUCKA U NPUMEHEHUA
d/IbTEPHATUBHbLIX UCTOYHMUKOB dHEPIrNH

HeobxoaumocTb
UcuepnaemocTte CHUMEHKMA
HeobxoanmocTb
TPaAULMNOHHbIX 3aBMCMMOCTH OT
CHUXeHuAa amunccun CO,
pecypcos NOCTaBLUMKOB
MCKONaeMmoro CbipbA

CornaceH, 3T0 BECKHE OCHOBaHMA.
Mot MCTOUHMK TOKE MCHEpNancA...
Hapso cMeHMTL nocTaBlMKal




HeKoTopble HanpaBAeHWA aIbTePHATUBHOM
JHEpreTUKun

ConHe4yHana AncTepHaTtuBHanA
BeTposHepreTuka
3HepreTukKa rMAPO3HEPreTuKa
[eoTepmanbHan BoaopoaHan
P bvosHepreTuka AOpOA,
SHepreTuka 3HEepreTuka
\ >

310 A, YTO MK,
«6noaHepreTMkan»?

AKTyanbHOE COCTOAHUE UCNO/Ib30BaHUA
aNbTepHAaTUBHOMN SHEpPrun

45,0% —

2,3%... Manosaro
YTO-TO...

Yrons/Topd Hedtb

W a3 AnepHas sHeprua

MpposHepreTuka M [lpyrue UCTOYHUKU SHeprumn™



TeHaeHUMM NCNoNb30BaHNA BO30OHOBAAEMOM
3Hepruun: CoNHeYHana sHeprus

npou3BoACTBoconHequﬁauepruu,
merasartTt
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B cBeTe cuna! Al Kak GpoHapuk
BK/IOYY— Y MbllLIei TaKan
3HepA noaeaaercal

TeHAeHUMM NCNONb30BaHUA BO3OOHOBAAEMOW
SHEepPruun: SHeprusa BeTpa

Mpon3BoOACTBO «BETPOBOI IHEPrUMNY,
merasarrt
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fl Bam NoKaxy Kak gobbigaTh
aneKkTpu4ecTeo!
Jlna storo Hago 2
BEHTU/IATOPA M YMHBIN KOT...




TeHaeHUMM NcNoNb30BaHUA BO30OHOBAAEMOM
3Heprun: NpousBoACTBO 3TaHONA

MpouseoacTBo 3aTaHoNa, MApa. NUTPOB
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NagHo... ABTOMOOH AL

3anpaem... AYTO ganblue?

0

1980 1985 1990 1995 2000

BeTposHepreTuka

BeTpoaHepreTUMKa OCHOBAHA HA UCNOABL3OBAHUN IHEPTUU BETPA U ee
npeoﬁpaaoBaHuu B MEXaHWYECKYHD UK INEKTPUYHECKYHD SHEPTUIO.

MHe ewle npababywka
paccKasbiBana npo
BETPAHBIE ME/IbHULLbI!

CyMmmapHbie YCTaHOBNEHHbIE MOLLHOCTH BETPO3HEPTreTUKH,
MBT
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KoHCTpYKuMA NnpombILLNEHHOTO BETporeHeparopa

T S T

JlMana3soH CKopocTedi B&Tpa, NpM KoTopbix paboTalor oT3 Ao 25 MEeTpOoB B
BETPOreHepaTopbl CexyHay
JocTMIHyTas MoOLWHOCTD BETPOreHEPaTOpPoB

{sHepmn BeTpaka mowHocTbio 6 MBT aocraTouno ana obecnevyeHns 6-10 MBT
HECKO/IbKMX AECATKOB WKoA!)

BoicoTa BawHu BETporeHepartopa mowHocbio 6 MBr 124 meTpa

AuameTp poTopa BeTporeHepaTopa MolHocTeio 6 MBT 114 meTpoOB

Ha cxeme BIY o6o3naueHo:

1. dynpameHT.

2. CwnoeoM wKad, BKAIOYAOWMKWH CHAOBbIE
KOHTaKTOPbi M LIENM YNPaBAEHMA.
BawnA.

HNecthvuya.

NoBOPOTHDLIM MEXaHH3M.

lonpona.

INEeKTPHUECKHHA reHepaTop.

o B o

CHcTeMa C/IENEHMA 3a Hanpae/ieHHeM M
CKOpOCTBbIO BeTpa [aHemomeTp).

9. TopmosHadcMcTEMA.

10. TpaHcMMCcCHA.

11. Nonacm.

12. Cucrema M3MeHEHHA YINa aTaKM IONacTH.
13. Konnak poTopa.

Takke, B cocras BJY sxopar:
Cucrema noXapoTylleHMs.

s  TeneKkoOMMYHMKaLMOHHaA CHCTEMa
BAN1A NepeaYyr AaHHbIX o paboTe
BETPOreHepaTopa.

*  CMCcTemMa MONIHME3ALLMTDI.

Oro! OawvH
__ BETPAK Ha BCe
' _ LUKOAbIropoaa?

Ucnonb3osaHue BeTpa. CTpaHbl-Annaepsl

B 2007 rogy B
LaHun ¢ nomoLbo
3Heprum seTpa
BblpabaTbiBanoch
bonee 20%
INEKTPOIHEPTUN.

B 2007 roay
BETPAHbIE
3NEeKTpOCTaHUUM
lfepmaHumn
BblpaboTanu 14,3%
OT BCel
Npou3BeAEHHONM B
lfepmaHuu
3NEKTPOIHEPTUM.

B otaencHble gHK
2007 roga B
McnaHum U3

JHEPruuM BeTpa

BblpabaTbiBaNoCh
okono 20%

3NEeKTPO3HEPruun.

JaHuA, Takan maneHbKan,
Aa yaaneHoKkaa!!!



MpenmyLiecTBa U HEAOCTAaTKN BETPO3HEPTEeTUKM

HepocTtaTtku

» CNIOMHO PEryAMpoBaTh reHepaumio

* BbICOKWI ypOBEHb LWyma

» MpeacTaBaAloT Yrposy g8 NTUL, U MASKOMUTAKLWMWX
¢ BO3MOMKHBI paauonomexu

~
MNpenmyiecTtsa
s OrpOMHBIA NOTEHUKMaN BETPOBOM 3HEeprun
* OTcyTcTBMe BoIBpOCOE CO,
* OTCYTCTBME ChIpbA
J
™

Jenaem u3 BeTpa
3HepIvIo, 4Tobbl
NoTOM A1eNaTb U3
SHepIvK BeTep...
Mapagoxc...

Bce-takm ConHue BHe
KOHKYpPeHLMMu!




ConHeyHoe pa3Hoobpasue

ConHeuHana 3Heprua LWMPOKO UCNOML3YETCA KaKk ANA Harpeea 8oAbl, Tak 1 ANA
NPOU3BOACTBA 3/1IEKTPOIHEPTUM.

Ona nonyueHua BJ'IEKTpH'-IECKOﬁ 9HEepPruu 1 Tennaa U3 CONHEYHOro U3Nyd4eHKA
APUMEHAIOT ¢0T03ﬂ€KTpW-I€CKVIe reHepaTopbl U CONHEYHbIE KOANEKTOPDbI.

CTONBKO CAOKHOCTH, YTO6bI
3aMEHUTL MaNICHBKUIA
JKESTLIN KPYIKOK Ha Hebe...

doToaNeKTPUUYECKUi4i reHepaTop

DOTOINEKTPUUECKUI INEMEHT COCTOUT M3 ABYX CM0EB NONYNPOBOAHUKOBbIX
MaTepu1asnos, 8 04HOM M3 KOTOPbIX MMEETCA M36bITOK OTPULLATENBHO
3aPAKEHHLIX 3NEKTPOHOB, a B APYroM — NOMOKUTENBHO 3aPAKEHHbIX

« AbIPOK».

ConHeyHbIit cBET

Crexno

«COMHEYHbIH TOK» !
Kak Kpacvpo 3gyumt!

INEeKTPUYECKUIA
TOK

CeobogHbIn
3/1EKTPOH

MeTtannuyeckan
OCHOBA

NonynposoaHUKOBbIE
naHenun



ConHeyHble KonneKropbl. PasHOBUAHOCTU U
NPUHLUN AeNUCTBUA inocu onsexton

KMNA pa3anyHbIX BUAO0B KONNEKTOPOB, %
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BaKyymHblii TpyGuarhii Konnexrop

PasHuua remnepatyp (Tunnnem-.'Tnuanya)r K

==ABcopbep

==[110CKMIA KONNEKTOP
===BaKyyMHbIN TPYBUYATLIA KOANEKTOP

Y Bac TakMe YyfiHble
MOBYLKN AAA COMHUA,
ay MeHA — ANA MbILLIKK.

ConHeyHble KonneKkTopbl. PAa3HOBUAHOCTU U
NPUHLUN A4eACTBUA

Mapabonnuecknin KOHUEHTPATOP

MapabonounnnHapuieckuii
3epPKafbHbIA KOHLEHTPATOP

BLITOBOM COAHEYHBIN KOANSKTOP-
KOHLEHTPaTop (conHe4YHas KyxHsA) Celiuac
MCNOAL3YETCA ASIA MPUrOTOBAEHUA MULLMA, BRI PV




HekoTopblie npobaembl CONHEYHON SHEPreTUKKU

1. HeobxoaumocTb 4OCTATOYHO BOALLIWX NAOWAAEH NPU YCTAHOBKE BOMbLLMX MOLWHOCTEN,
2. HenocToAHCTBO reHepauun (GoToanemeHTs He paboTaoT HOYLHD),
3. 3HauMuTenbHas CTOMMOCTb POTOINEMEHTOB,
4. HepocTtaTtouHbiid KNA,.
5. Heo6x0aMMOCTe QUUCTRU $OTONIHENeH OT 3arpA3HEHMIA,
6. CHuKeHue adpdekTMBHOCTM Yepes 30 neT akcnayaTaumm.
7. Hanuuue B GOTOBNEMEHTAX A00BHTBLIX BELLECTB. Papu Takoro Aena
MOMXHO M TMPpH
notackarto!
. )
.l
~—
nrPOTH
nroTUB v
ANnbTepHaTUBHAA rMAPOIHEpPreTUKa

HanpasneHMA anbTepHaTUBHOW FTMAPOIHEPreTUKMU;

*  Pa3sBUTUE MANOU MTMAPOIHEPreTUKN;

* MKCNOAb30BaHWE 3HepPrun NPUANBOB.;

*  WCNO/b30BaHWE IHEPTMU MOPCKUX BOSTH. FMaposHepreTHKa

Manaf, a nofib3a
bonban!

ATonbko 3al




feoTepmanbHana aHepreTuka. JHeprua U3 Heap 3emnu

feoTepmanbHan aHepreTMKa - 3T0 NPOU3BOACTBO 3/IEKTPUHECKON
SHEpruun v Tenna 3a CYET IHEPrum, COAEPKALLENCA B HeApaXx 3em/u.

TennoobmeHHUK

Pa6ouas

CKBaXXUHa

MapoBan

TypbuHa [eHepaTop

BosspatHasa
CKBaXMHa

leoTepmanbHbIii cnoi

Yem rnybe —
TemTennee...

BuosHepreTuka

BuosHepreTuKa - sHepreTMka, 0CHOBAaHHAA Ha UCNOAL30OBAHNUK Buomaccel.

TonauBHbie rpaHynbl (Néanernbi)
(anra. pellets) — TeRepgoe
6MOTONAMED, NOAYYAEMOE U3
Topta, ApeBECHbIX OTXOAOE U
OTXO/0B CEMILCKOTO XO3AWCTEA.

Ay mMeHA ToXe
6MO3HEpPIUA ECTb — ©
CTOMT W epcTRy
NoTEpPETD ...

¥uakoe GHOTOGNANMBO NOAYHAIOT

13 BMOAOIMMYECKOTO ChIPbA, KaK
NpaEuo, B pesynLTare
nepepaboTku crebnei

CaxXapHOTO TPOCTHWKE MK
CEMAH panca, KYKypysbl, COM

MM JKMPOB JKMBOTHOIO,

PacTMTENbHOTO U MUKPOBHOTO

NPOMCXOMAECHNA.

0

Buoras — npoayKT 6poeHma
GHOMACCh], NPEACTaBAAIOLMIA
cob60i cMech MeTaHa U
YINEKMCAOIO ra3a ¢
HE3HAYMTEALHBIMM MPUMECAMK
APYTVX BELLECTB. PasnomeHve
6MOMACCHI NPOMCXOANT NOA,
BO3AeicTEMemM GaKTepui.




«3eneHoe» TONAUBO

Huakoe 6MOTONAMBO NOAYUAKOT M3 BUOAOTMUECKOTO CbipbA, KaK NPasuno, B
pesyneTaTte nepepaboTku ctebaeit caxapHOro TPOCTHUKA UK CEMAH Panca,
KYKYPY3bl, COU.

CyLLecTBYIOT passiniHble pasHOBUAHOCTH XUAKoro 6MoTonnumea:

» 6uoaunsens;

» BUo3TaHON;

* BuomeTaHoN;

* 6UOTONNMBO BTOPOro NOKONEHHUA

* 1 Apyrue. WU 8o peydkun goeay u
i pbiby Byaer Ha 4ém
NOXaputb!

Buoras

Ona nonyveHna 6uorasa UCNONL3IYIOT ODMOrasosble YCTaHOBKM.

dNeKTpo3Heprua
TennoobmeHHUK
leHepato
PeakTop . RaTop
KoreHepauWOHHbIiA OTxopaAawue
NIOK rasbl F
Nopauya TBépaoro Euoraa\
cbipba e
bdepma
(8
. — e —) T Tenno Ha
EMKOCTL AN l TEeXHONOorM4ecKue
St Mo TR et oTongne
rOMOreHMU3aLum
JKUAKOTO CbIpbA o. A
~
Hwvkorga He ayman,
YTO OT BCAKOrO

Mycopa MOXKeT
BbITb NONbL3a!



BoaopoaHana saHepreTuKa. TonauBHbIE 31eMEHTbI

TonAMBHbIE 2/1IEMEHTbI — 3TO YCTPOMCTBA, B
KOTOPbIX MPOMUCXOAUT XMMUYECKanA PeaKLma
BOAOPOAA U KUCAOPOAA, Pe3y/bTaTOM KOTOPOA
AB/IAETCA 3/1IEKTPO3HEPIUA,

Tonauso H (Bopopoa) H= (— O (Kucnopog)

Tenno (850C)
H& BopAHoe UK
H= BO3AYLIHOE

oxXnaxpaeHue

Hione BepH 6b1n 6AK30K
K uctvHe! OH gaBHO
rOBOPMA, YTO
asTomobunan Gyayr Peuuprynauma

” MCNONb30BaHHOIO
3anpaBAATbCA BOAOW. TonAnea

Kopnyc
AneKTpop, (AHopa)

NPONYCKatoLLMiA ra3

Kopnyc

3nekrpog, (Katop)
nponycKalowwwia ras

Karanwsarop

Karanuzatop

MembpaHa o6meHa npoToHamu

Bonpocobl

1. Y10 TaKoe anbTepPHATUBHbBIE UCTOYHUKN
aHeprumn?

2. KakoBbl NPUYNHBI UX UCNONB30OBAHUA U
NPUMEHeHNA?

3. Kakue HanpaBneHWA anbTepHaTUBHOM
3HEepreTUKU Bbl 3HaeTe?

4. KaKkoBbl TEH4EHLUMUN B UCMO/1b30BaHWUK
BO30OHOBNAEMOM 3HEpPrun?

5. YTto TaKkoe reotepmasibHanA SHepPreTuka?

6. HazosuTe OCHOBHbI® UCTOUYHUKHN
6unosHepreTUKM.




