AnbTepHaTUBHAA
9HepreTukKa



YTo TaKoe anbTepHaTUBHbIE UCTOYHUKU 3HEeprun?

AnbrepHaTuBHbIMU (MK BO306HOBAAGMbIMM)
UCTOYHMKaMM SHEPrun Ha3blBalOT UCTOUYHUKM

SHepruuv, NO3BOAAIOLWME NOAYYaTb SHEepruto 6es

MCNO/Ib30BaHMA TPAAULLMOHHOTO UCKONAEMOro
Tonnuea (He¢TH, rasa, yras 1 T.n.).

MNpaBuabHO, elle JIMMTPHA
MUBanoBny MeHgenees rosopma:
« OKurats HedTb, BCe paBHO, YTO

TOMUTL NeYKy aCCUTHaLMAMMU ».




YTO nocayXuno ctaptom aNA UHTepeca K
anbTepPHaTUBHBLIM UCTOYHMUKAM Heprun?

UHTepec K anbTepHAaTUBHbIM UCTOYHUKAM 3HEPrun BO3HUK B EBpone n AmepuKe
bonee 30 ner ToMmy Hasapa 8 cBA3M ¢ BBeAeHMem cTpaHamm OTNEK (cTpaHamum-
aKcnoptepamu HepTn) ambapro Ha noctasky HepTtn 8 1970-x ropax.

YépHan, s1a HedTh...
Maukaetca... U nutb eé
HeAb3A...
Ho n3-3a Hee
HaCTOALMIM KpU3uc!



HecKonbKo NMPUYUH ANA NTOUCKaA K NPUMEHEHUA
dN1IbTEPHATUBHbLIX UCTOYHUKOB dHEPIrun

HeobxoanmocTtb
UcuepnaemocTb CHUXXeHUA
HeobxoamnmocTtb
TPaANUMOHHbIX 33aBUCUMOCTH OT
CHuKeHuna amuccum CO,
pecypcos NOCTAaBLLUKOB
MCKONAeMoro CbipbA

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




HekoTopble HanpaBaeHUA aNbTePHAaTUBHOM
JHEpPreTuKu

ConHeyHan AnbTepHaTUBHaA
BeTrposHepreTuka
3HepreTuka rMapo3HepreTuka
[eoTepmanbHan BonopoaHasn
P buosHepretuka AOPOA
JHepreTuka ‘ 3HepreTuka
\ >

ITO A, 4TO NN,
«buosHepreTMka»?



AKTyanbHoOe COCTOAHUE UCNOIb30BaHUA
aNbTepPHAaTUBHOW 3HEpPruun

2,3%... ManoBato

Yrons/Topd

W a3 ApepHaa aHeprua

® MMApOSHEepreTUKa W [pyrue UCTOYHUKM SHeprumn™



TeHaeHUMn UCNONb30BaHMNA BO30OHOBAAEMON
3HEeprun: CONHeYHasa sHeprua

Mpoun3BOACTBO CONHEYHOM IHEPTUN,
merasarr
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B cBete cuna! Al Kak ¢poOHapMK
BK/IIOYY — Y MblLLEN TaKan
3HepmAa noaeasercal




TeHAEHUMN NCNONAb30BaHUA BO30OHOBAAEMOW
3Heprun: sHeprua BeTpa

Mpou3BoACTBO «BETPOBOM IHEPTUMNY,
merasarT
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fl Bam Nokaxky Kak Ao6bIBaTb
aneKTpuyecreo!
Anastoro Hago 2
BEHTU/IATOPA W YMHBIW KOT...




TeHAeHUMU ncnonb3oBaHnA BO30bHoBAssemOU
3HEepPrvn: NpounsBoACTBO 3TaHONA

MpousBoAacTBO 3TaHOANA, MAPA,. NTUTPOB
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BeTposHepreTuka

BeTpo3sHepreTMka oCHOBaHa Ha UCNO/Ib30BaHUM IHEPrMn BETPA U ee
npeobpa3osaHUM B8 MEXAHUUECKYIO UKW 3/IEKTPUUECKYIO SHEPIUIO.

MHe eule npababywika
pacckasbiBana npo
BETpAHbIE MeflbHULbI!

CymmapHble ycTaHOBNEHHbIe MOLLLHOCTU BETPOIHEPreTUKHU,
MBT
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KoHCTpyKUMA NpoMbILLIEHHOTO BeTporeHepartopa

Mapamerp 3HaueHHe

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

{sHepmuM BeTpAaka mowHocTbio 6 MBT gocraTouHo ana obecneyeHunn 6-10 MBT

HECKOJ/IbKMX AECATKOE WwKon!)
BoicoTa ballHM BETpOreHepaTopa molHocTbio 6 MBT 124 meTpa
JMameTp poTOpa BETpOreHepaTopa MmoLHoCTeIiIo 6 MBT 114 meTpoB

Ha cxeme B3Y oboznaueHo:

1. dynpamenr. Taxsxe, B coctas BIJY sxoanar:
2. CwnoBoOi#i IWKad, BIAIOYAIOWMIT CHACBDIE Cucrema noxapoTyLIeHuA.
KOHTAKTOPbI M LiENM yNpasAeHuA. * TenekOMMYHMKaLMOHHaA CMCTEMA
3. BallHA. ANA nepeaayM AaHHbIX o paboTe
4. Necrmua. BETpOreHepaTopa.
5. TMoBOPOTHLIM MEXaHWU3M. * CucTema MOSHUEIALIMTD.
6. ToHpgona.
7. DnexTpHuYECKHH reHepaTop.
8. Cucrema c/ieMeHMs 33 HanpaBieHneM U i Oro! OauH
CKOpOCTbIo BeTpa (aHemomeTp). _ BETPAK Ha BCce
9. TopmosHasA CHCTEMA. | wkonbl ropoaa?
10. TpaHCcMMCCHA.

11. Nlonacm.
12. Cucrema H3MEeHEHHMA YI/1a aTaKkM IONacTH.
13. Konnak potopa.




MUcnonb3oBaHue BeTpa. CTpaHbl-Anaepbl

B 2007 roay B B 2007 roay B oTaenbHble AHU
JaHMKM C NOMOLLbIO BETPAHbIE 2007 ropa B

JHepruun BeTpa NEKTPOCTaHLUMMN McnaHum u3
BblpabaTbiBanoch fepmaHun JHepruuv BeTpa
6onee 20% BblpaboTann 14,3% BblpabaTtbiBanock
3/1EKTPO3HEPTUN. OT BCeun okono 20%
npoun3BeEHHOM B NEeKTPOIHEPTUMN.
[epmaHuun
3NEKTPOIHEPTUM.

JlaHWA, TakaAa maneHbKan,
baynaneHoKaalll



MpenmyLlecTBa U HeAOCTaTKU BETPOIHEPreTUKN

N
[MpeunmyLLecTBa
e OrpomMHbIi NOTEHUMaN BETPOBO SHEPrUn
e OtcytcTeme Boibpocos CO,
e OTCYTCTBUE CbIpbA
y,
N

HepocTtaTku

o CNOKHO peryIMpoBaTh reHepauuio

* BbICOKMI ypOBEHb Wyma

e [lpeacTaBaAT yrposy 418 NTUL, U MASKOMUTAIOLWMX
e BO3MOXHbBI paguonomexu

Jenaem 13 BeTpa
SHepruvio, YTobbI

NoTOM Alenatb U3
SHeprvuu BeTep...
MapagokKc...




ConHeuHan aHepreTMKka OCHOBaHa Ha
NCNO/Ib30BaHUN COMHEYHOrO
U3NyYeHmna ana NoAy4eHUA aHeprum
B KaKom-1nbo suAae.

SHeprma COIHEYHOrO CBETY,
NOCTYNAaKoLLLEro Ha 3em/l0 B TeueHue
40 MUHYT, 3KBMBANIEHTHA
rnobancHomy notpebneHuio
3HEeprum B Te4YeHue roaa.

Bce-taku ConHue BHe
KOHKYpeHuuu!



ConHeyHoe pa3Hoobpasue
ConHeyHan IHEPrna LLMPOKO MCNONB3YETCA KaK AS1A Harpeesa soAbl, TaKk U ANA
NPOU3BOACTBA /TIEKTPOIHEPTNM,

,ﬂ.J’IFI nonyvyeHumA SIIEKTpH‘-IECI{Oﬁ JHEepruM n Tenna n3 CONHEHYHOro n3nyyeHuA
NPUMEHAIOT (I)OTOBﬂeI-(TpVI'-IECHMe reHepaTopbl K CONHEYHbIE KONNEKTOP.I.

CTOAbLKO CAOKHOCTH, 4TODbI
3aMEHUTbL Ma/TIeHbKUK
KENTLIN KPY)KOK Ha Hebe...




D OTO3NEKTPUUYECKUIA reHepaTop

POTO3NEKTPUUECKMIA IN1EMEHT COCTOUT U3 ABYX CI0EB NOYNPOBOAHNKOBbIX
MaTepuasnos, 8 0AHOM U3 KOTOPbLIX UMeeTCA U3BLITOK OTPULLETENBHO
3aPAMKEHHbLIX /IEKTPOHOB, a B APYromM — NOIOKUTENLHO 3aPAKEHHbIX
«AbIPOKY».

ConHeyHbIX cBEeT

Crekno

«CONMHEeYHbIN TOK» |
Kak KpacKBo 3By4mT!

INEeKTPUYECKMA
TOK

" CBOBOAHBIN
3NEeKTPOH

MeTanamn4deckas
OCcHOBa

NonynpoBoAHUKOBbLIE
naHenu




ConHeuyHble Konnektopbl. Pa3HOBUAHOCTU U
NPUHUUN AEUCTBUA oo Kommertop

KMA pasnuvuHbiX BUA0B KONNEKTOPOB, %
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Y Bac Takue YyygHble
NOBYLLKM A4 CONHUa,
a Y MeHA — /4 MbILLKW.



ConHeuHble Konnektopobl. Pa3HOBUAHOCTU U
NPUHUUN AEUCTBUA

Mapabonnueckuii KOHLEHTPaTOP

MapabonouuanHapuyeckuin
3€PKaNbHbIN KOHLLEHTPATOpP

BbITOBOM CO/MHEYHbBIN KOANEKTOP-
KOHLIEHTPATOp (CONHEYHan KyxHsA) Ceituac
NCNONb3YETCA ANA NPUTrOTOBAEHUA MULLK, HOLMADUAL .-




HeKoTopble npobaembl CONHEYHOW SHEPreTUKMU

Mo Uv e WwWwNRE

HeobxoanmocTb A0CTAaTOYHO HOoAbLWMX NAOWAAeH NPU YCTaHOBKE HONbLLINX MOLWHOCTENA.
HenoctoaHcTBO reHepauum (poTosnemeHTbl He paboTaloT HOUbHD).

3HaYUMTENbHAA CTOMMOCTL POTOINEMEHTOB.

HepocTtatouHbin KIMNA.

HeobxoanmocTs 04MCTRU poTONaHeNe OT 3arpA3HEHUN,

CHuxKeHune apdpeKTnBHOCTM Yepes 30 neT skcnayaTauuu.

Hanuuue B poTOINEMEHTAX AAOBUTLIX BELLECTB. PapnTakoro Aena
MOXHO U TMPpH
noTacKkartb!
USO)

nePoTH

NPOTHB -




AnbTepHaTUBHaA rMApPOsHepreTUKa

HanpasneHuAa anbTepHaTUBHOWU rMAPOIHEPreTUKK:
* pPa3sBUTUE MAJION TMAPOIHEPTETUKN;

*  UCNOSIb30BAHWUE IHEPTMN NPUSNBOB;

*  UCNOJIb30BAHUE IHEPTMN MOPCKUX BOJSH.

[MaposHepreTMka
Manas, a nonb3a
bonbiuan!

Al Toabko 3a!




feoTepmanbHana 3HepreTuka. dHeprua us Heap 3emnu

[eoTepmanbHana IHepPreTyKa - 310 NPOU3BOACTBO 3/IEKTPUYECKOM
SHEPruun 1 Ten/a 3a CYET SHePrumn, COAEPHaLLenca B Hegpax 3em/u.

MNaposas
TennoobmeHHUK TypbuHa [leHepaTop

r

Yem rnybxe —
TemTennee...

Pabouasn Bo3spaTHasn
CKBaXXMHa CKBa)XXMHa

leoTepmanbHbI cnomn




buosHepreTuka

BUo3sHepreTUka - sHepreTMKa, OCHOBaHHaA Ha UCNO/IL30BaHUN bruomaccel.

TonauBHbie rpaHynbl (Néanerbi)
(aHrn. pellets) — TBepgoe
6MOTONAMBO, NOMAYYAEMOE U3
TOp¢a, APEBECHbIX OTXOA0E U
OTXO/10B CEfIbCKOTO XO3AUCTBA.

A Y MeHA TOXe
bnosHepma ectb —
CTOMT LUEepPCTKY
NOTEepeTDH ...

¥uakoe 6UOTONAMBO NOAYYAIOT
13 6GMOMIOTMYECKOTO CbIpbA, Kak
NpaBuno, B pe3y/brare
nepepaboTku crebne
CaXapHOTO TPOCTHUKA UK
CEeMSAH panca, KyKypy3bl, COM
W/IN XU POB YXMBOTHOTO,
PacTUTENBbHOTO U MUKPOBHOIO
NPOUCXOXKAEHHUA.

Buoras — npoaykT 6poxeHuna
6MOMacchl, NPeACTaBAAIOLMA
cob60oM cMecb MeTaHa U
YIZIEKMCIOrO rasa ¢
HEe3Ha4YMUTE/IbHLIMU MPUMECAMM
APYrVX BelllecTB. PasnoxeHune
6MOMaCChbl NPOUCXOAUT MO,
BO3AeHCTBUEM GaKTepUI.




«3eneHoe» TONJIMBO

Kunakoe 6MoTéNANBO NOAYUAIOT M3 BUOOrMHECKOro CbipbA, KaK NPaswuno, 8
pe3ynbTate nepepaboTkn cTebneit caxapHoro TPOCTHUKA WAKW CeMaH panca,
KYKYPY3bl, COM.

CyliecTsyIOT pasiMyHble PasHOBUAHOCTU KuaKoro bnotonauea:

* Bnoaunsens;

* OUO3TaAHON;

* BomeTaHoON;

* 6MOTONNIMBO BTOPOro NOKOJIEHUA

* 1 Apyrue. W no peukun poeay v
; 7 pbI6y 6yAeT Ha YEM
noxapuro!




buoras

Ana nonyyeHua 6uorasa MCNONbL3YIOT BUOrasosble YCTaHOBKM.

INeKTpo3aHeprusa
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BoaopoaHana sHepreTuka. TonMBHbIE 3/1eMEeHTbI

TonAuBHbIE 3/1eMEHTbI — 3TO YCTPOMUCTBA, B
KOTOPbIX MPOUCXOAUT XMMHUUECKaA peakLumn

BOAOPOAA U KUCA0POAA, PE3Y/ILTATOM KOTOPOM
ABNAETCA 3/IEKTPO3HEeprua.

Tonnuso H; (Bogopoa)
Hionb BepH 6b1a 6AM30K
K nctHe! OH agaBHO
rOBOPWA, YTO
asTomobunu byayr Peuupkynauus
w MCNOAb30BAHHOIO
3anpaBAATLCA BOAOKH. Tonnuea

Kopnyc

dnektpog (AHoa)
nponycKaoLwuii ras

Katanusatop

] [ ]
Kopnyc
3nekTpog (Katoa)

Hi=
Hm=

(— 07 (Kucnopog)

Tenno (850C)
BoasaHoe unu
BO3AYyLUHOE

oxnaxgeHue

=) [apbl eoAbI M BO3AYXA

nponycKawLlWWK ras

—— {aTaNIW33TOP

MembpaHa 06MeHa NpoTOHaMM



Bonpochol

1. YTO TaKoe anbTepHaTUBHbLIE UCTOYHUKK
3Hepruun?

2. KakoBbl NPUYUHbI UX UCNOIb30OBaHNA U
NPUMEHeHUA?

3. Kakue HanpaBneHUA anbTePHATUBHOM
3HEepPreTUKK Bbl 3HaeTe?

4. KakoBbl TEHAEHLWN B UCNONb30BaHUMN
BO30OHOBNAEMOMN 3HEPIUKn?

5. YTo TaKoe reotepmanibHan SHepreTuka?

6. HazoBuUTe OCHOBHbI® UCTOUYHUKM
OUO3HepreTUKN,




