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loTOPLKO TNC OLLOALKNAC EVEPYELAC

a

H mpwtn XpAon aloAkAC EVEPYELAC EYLVE OTN VAUOLITAOLO, EVW OL TIPWTOL ALVEUOMUAOL
XPNOLUOoTIolRBNKAY Yot AAECHO SNUNTPLOKWV KOl AVTANnON VEPOU.

OL apyootepol avepopuAoL (katakopudou dfova) kataokeudotnkav otnv MNepoia tov 60
E€wg Tov 90 atwva W.X.

Ytnv Evpwrnn avamntuxbnkav dtadopa £i6n avepopviou (optldvtiov afova) armno tov 130
aLwva, Kot mBavov oL VEPOUUAOL VaL OITOTEAEC AV TIPOTUTIO YLA TNV KATOLOKEUH TOUG

Tov 170 awwva n texvoAoyia Twv aveOUUAWY petadEpBnke otnv APEPLKN, KUPLWC yLa
AavtAnon vepou.

Ytnv EAAGda (s1dkotepa oto Alyaio) n xprion avepopuAwy xpovoAoyeital amnod tov 130
awwva. To 1960 unripxav epirtov 13 000 avepodpuAotl oto Opormnedio AaotBiou, 2 500 otnv
urtoAounn Kpntn, ko 600 otn Podo.

O MPWTOC «AVELOUUAOC» yLa Ttapoywyn NAEKTPLOMOU KATOOKEVAOTNKE To 1888 otO
Cleveland tou Ohio, amno tov Charles Brush. Eixe diapetpo ntepwtic 17 m ko toxy 12 kW.

Mpwv 30 xpovLa, L0 TUTTLKN OLVERLOYEVVATPLA E0XE LOXU TNG TAENG Twv 25 kW. ZAuepa,
KATOLOKEUALOVTAL OVEUOYEVVATPLEC TAEELC LeYEBOUC HeyaAUTEPNG LOXVOC. H peyaAltepn
o€ Aettoupyia (Haliade-X) €xet toxV 14 MW, Siapetpo ntepwti¢ 220 m, Kol EKTLUWIEVO
ouvteAeotr duvapkotntag 60-64% (unepaktia A/T).

YAMEPQ, N Aaviol KATEXEL TO TIPWTELO OTNV KATAOKEUT OLVELOYEVVNTPLWY KOL TNV TIApaywyn
QLLOALKN G EVEPYELOG.



Avadopa otnv eEAAnvikn puboAoyia

a

Kata tn puboloyia, o
Aloloc eixe oplotel amno
Tov Ala KAELOOKPATOPOLC
TOV OVEUWV KOlL TOUG
TIPOKAAOUCE 1] TOUG
oTOpATOUOE KATA
BouAnon.

OL oKTWw AVepOL, IOV
Bewpouvtav Bonbol Tou
AloAou, amnelkovilovtal
otov «MUpyo Twv
A€pndwv» otnv MAAaKa
(1oc r.X. awwvacg).

«Katormv gptaocaue o€ Eva vnoi,
v AloAia, Eva vnoi mou {ovoe
0 AioAog, yLo¢ tou Intrtotadn,
@ilo¢ twv adavatwyv Jewv. To
vnoi ntav mnAwto {wouEVo armo
apPNKTO XAAKLVOL TE(XN, TTOU

U wvovTaV KATKOPU PO OTd
Bpayia» (Obvooeta 10.1)
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lotopikn avadpoun (1)

Mulog Apyupiou, Aoocg lNetpitn, Metg
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lotopikn avadpoun (2)
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Duowko mMAaiclo aveEou

Q

MpwTtoyeVvEC aitio yia tn dnuioupyila avepwy gival N xwpLka dtadopormotnpuévn
aroppodnon tnc NALakn¢ aktwvoBoAiag, n omoia mpokaAel OepprokpacLaKEG StoudopEg,
TIOU HLE TN OELPA TOUC TIPOKAAOUV OUVEXN Kivnon Twv aéplwv palwv tng atuoodalpog otnv
opllovtia (avepog) kot katakopudn StevBuvon (avodikd kat kKabodikad pevpata).

Napdyovteg nov entdpolv otn dnpovpyia avépwv:

o MAavntiki = yevikn KukAodopia tTnC atuoodapoc

0 MeydAn kAlpoka = cuoTtipota Kopou
0 Méon kAipaka = opoypadia, avayAudo

0 Muwpn KAlpako = toruka gpmodia (..
Q0TLKO TtEPLBAAAOV)

XapaKTNPLOTIKA LEYEDN TOU AVEUOU Elval N
S61e00vuvon (Stavuopa), n taxvTRTA KAl N pLtn
(LEyLoTn TaxUTNTO 0€ KALMaAKa 2 min).

H tayvtnta petaBAANETOL CUVAPTHOEL TOU
vPouétpou, oludwva PE TN OXEON:

=)/ ()

OTIoU U4, U, N TAXUTNTA TOU avEPOU o€ LN z; KoL
Z, OVTLOTOL O, KL Z, TIAPAUETPOG TPAXUTNTAL.

TUTUKEG TLLEG TTAPAHETPOU TPAXUTNTAG Z,
yia diadopeg puoikég emipaveleg (cm)

Mayog 0.001
AodpaAtootpwuévn eripavela 0.002
Yéativn emipavela 0.01-0.06
XAon vPoug uExpL 1cm 0.1

XAon vpoug pexpt 1-10 cm 0.1-0.2
XAon-outnpad UPoug 10-50 cm  2-5
QutokaAuvn vPoug 1-2 m 20
Agvbpa UPoug 10-15 m 40-70

Mnyn: Koutooylavvng, A., & 0. ZavBomnoulog,
Texvikn YépoAoyia, Exkboon 3,EMIM, ABriva 1999



Napadeiypata Snpiovpyloc avepwyv

OalAdoola avpa (NHEpa) Anoyelog avpa (voxta)




XOPOLKTNPLOTLKA OVELLOU

Katataén avéuwv ue Baon tnv kAiuaka Beaufort

Wyind Speeds in m/s VWind R
ind Rose
[ It
25 < W, <3
2EW <25

ATTEIKOVION OTATIOTIKAC KATAVOUNG TOXUTATWV

avéuou ava dteuduvon (wind rose)

KouBog, knot = nmi/h (=0.514 m/s)

Metatporr Beaufort o povadec
tayutntog (m/s): V = 0.836 B3/2

B | XapaKTtnpLlopog m/s km/h | Koppot
0 | Anvola 0.0-0.2 <1 <1
1 | Zxebov anvola 0.3-1.5 1-5 <1
2 | NoAU aoBevn¢ 1.6-3.3 6-11 4-6
3 | AcBeviic 3.4-5.4 12-19 7-10
4 | Ixebov pETPLOG 5.5-7.9 20-28 11-16
5 | Métploc 8.0-10.7 | 29-38 | 17-21
6 | loxupdc 10.8-13.8 | 39-49 | 22-27
7 | NMoAL Loxupog 13.9-17.1 | 50-61 28-33
8 | OueAAwdng 17.2-20.7 | 62-74 34-40
9 | NMoAU BueA\wdnc | 20.8-24.4 | 75-88 41-47
10 | OveA\a 24.5-28.4 | 89-102 48-55
11 | loxupn BueA\a 28.5-32.6 | 103-117 | 56-63
12 | Tudwvac >32.7 >118 > 64

Turiko VP og pEtpnong TaxuTNTOC avEpou: 2-10 m

TUTILKO €UPOC TAXUTNTWV Aettoupylag avepoysvvntplwy: 3.0 wg 25.0 m/s

Otav o agpac Bpel dvolypa, n taxuTnTa Tou avédvetal €éwg kot 50 dopéc (tunnel effect)

H taxvtnta tou avépou avéavetal otic kopudec Aodpwv (hill effect)




OewPNTLKA OLLOALKA LOXUC

0 Huwoxug (oe W) pog palag agpa m (oe kg) kivoupevng Mrkoc Stadpouric, L
ne taxovtnta V (oe m/s) ywa xpovo t (o€ s) eival: Prisiisisiststststs
E mV? D LT
Py=—= <-- Tayvtnta, --
t 2t <«-- V= [_/t --
o Av otov xpovo t o agpag Stavuel anootaon L (oe m) Dttt
KOLL T(POOTITTTEL O€ ebdveLla A (oe m2), ToTe: B N—
pLAV? pAV3 Erupavea, Mada avépou,
0= T o T 9 A=nD?/4 m=pLA
OToU p N mukvoTnTa Tou agpa (1.225 kg/m3). 20.0 ‘ |
o T KUKAWKA emudpdveta Stapétpou D, n 60.0 "'E - ; m /|
BewpnTikr aoAKn LoxU¢ sivat: z o=em
Pt 1 LoXus E 50.0 D=3m
pmD? V3 % 40.0
=Ty 3
o)
= 300
OewpPNTIKA ALOALKN LOXUG GUVAPTHOEL TNG E 20.0
SLapETpou, yla taxvutnta avepou 10 m/s: g
@ 10.0
D=1m P = 0.48 kW ©
: : 0.0 s !
D=10m P=48.1 kW 0 5 10 15 20 25
D =100 m P=481 MW Taxutnta avépou V (m/s)




OewpnTIKA LoXUC Woeatn¢ avepoysvvntplac (1)

0 Noapadoxec LOEATAC AVEROYEVVATPLAG:
o Anelpo nAnBoc nmtepuyiwy, ou dev mpokaAoUV avTioTaon oThn PO ToU AVEUOU
0  MndOeVIKEC ATMWAELEC KATA TN LETATPOTIA TNC ALOALKNC EVEPYELAG OE NAEKTPLKNA
o Opowopopdo nedio pong avepou, oplovtia StevBuvon TaxuTATWY
0 Eotw V, n taxutnta Tou avEPOU OE LKV amootach
amno tnv A/T, n onola pewwvetat o€ V,, petd tnv A/T,

kat V, n taxutnta otn B€on tng A/T. H mapayopevn
NAEKTPLKNA EVEPYELA ElvalL:

_ m (V12 - sz)
2

o Oe¢tovtog V,=a V, kaL V, =8 V, tote:

E=E —-E (1)

NapatnpnoeLg

o m VZ(a? — B?) _pLA VZ(a? — B?) o Asdopévou oLV, 2V, > V,,

E= 2 2 (2) loxVeta 2 1 kot 8 < 1.
o Me tnv umoBeon otL n taxvtnta V, = dL/dt eivau o Av dev unapxouv mrepLyLa,
otaBepn, N mapayopevn NAEKTPLKN LoXUG eival: N pon Tou avepou ewvat
3, 0 s avepnodiotn (V, = V,=V,),
p— dE _ pAVE(a® = B*%) (3) Kol SV TapAyeTaL LOYXUG

dt 2 (ovvenwca=6=1).



OewpnTIKA LOXUC WOeatAC avepoyevvATpLac (2)

a

Me Baon tnv e€lowon oppAG, N SUVALLN TTOU ACKETOL OTNV MTEPWTA Elval:
dv 5
F=m E:PAVA (V1 —V; )=pAVA(a—,8)
To €pyo nou mapayet n duvapun F otn povada tou xpovou (Loxog) slvat:
dE d(F L) dL
P=—= =F—=FV, =pAV2(a—

Juvdualovtag T OXECELC TNC LoxVoc (3) kat (5) mpokUTTTEL:

P=05pAVi(a?—-B?)=pAVi(a—B)=>a+L =2
Adou V,=a V, kaL V, =8 V, tote:
aVy +pVy, =2V, =2V, +V, =2V, =V, =W, +V, )/2
Yuvdualovtag Tic oxeoelg (5) kat (6) mMpoKUTTEL:
P=2pAVi(a—1)

AVTIKOAOLOTWVTOC UE TNV TAXUTNTA TOU QVEUOU OTN SLaToUr L0080V TIPOKUTITEL
N TeALKn €kdpaon TnG OEwPNTIKA TTapayOeVNG NAEKTPLKAG LOXVOG, NTOL:

P=2pAW, /o)3(a—1) =2pAVi(a?—-a?)

(4)

(5)

(6)

(7)

(8)

(9)



a

’ ’ ’ ‘Opuo Betz (1919)
Babuoc anodoonc — oplo Betz 0.70 24( 7 =0.593, V, = 3V, }
0.60 e
O BaBOpog anddoong, tol o Adyoc tnE BewpnTLkA < 050 .
TIAPAYOUEVNC NAEKTPLKAC LoxV oG (LEyLloTn LoxUg § 0.40 \
LOEATAC QAVELOYEVVATPLOC) TIPOG TNV BewpNTIKA B 030 '\
QLOALKN LOXU, Kat SiveTal amo tn oxéon: _§ 0.20 \
S o
n= P/P,=4(a"%—a3) (10) 3 o0 \
0.00
O BaBpog anodoong yivetal peylotog otav: 0.00 0.20 0.40 0.60 0.80 1.00
an Aoyog tayutitwy, V,/V,
L _ -3 -4 __ *
Pyl 0=>-2a>+3a*=0=>a"=3/2 (11) T

AvtikaBlotwvtag otn (10) mpokUTttet OtL 0 péyotog -
BaBuocg anodoong pLag LOEATAC AVELOYEVVATPLOG
(avadepetal kat we 0pLo Betz) siva:

Nmax = 2(2/3)3=16/27 = 0.593 (12)
H péylotn mopaywyn wxvog sival:
Prax = (2/3)3 pA V13 = 0.296p A V13 (13)

Mo a” =3/2, and tn oxéon (6) mpokumtel 8* = 1/2,
OUVETIWE N Taxutnta otn dtatoun €€0dovu eivad:

Vz = V1/3 (14) Q

Ao tnv €€. (10) mpokUMTEL OTL O
BaBuoc anodoong undeviletal
ya a=1(V, =V,), dnAadn ya
QVEUTTIOOLOTN POK OVEUOU.

Otav ta ntepuyLa SLOKOTITOUV
TTANPWC TNV PON TOU QLVEUOU,
omote pndeviletal n taxvTnTA
géodou (V,=0,=2,8=0),0
BaBuoc anodoonc tn WOEATAC
A/T yivetai n = 0.50.

Fevika woxvelV, /V; =(2—-a)/a



OAwko¢ BaBpocg anodoonc — KoUMUAEG AVEHOYEVVTPLOG

0 O mpaypatikog Babuog anodoong n ival
HULKPOTEPOC Ao TO Oplo Betz (59.3%), kot
g€aptatal amno TNV TaXUTNTA TOU AVEUOU, TO
nANO0G¢ KoL ywvia TWV MTEPUYLWV, Kal TNV
toxvtnta neplotpodng Touv potopa.

0 ATWAELEC TIPOKUTITOUV KOlL KOTA TN KETATPOTIA
TNG KWWNTLKAG EVEPYELAG OE UNXAVLKA-NAEKTPLKN),
OTIOTE 0 OALKOC BaOMAGg amddoong (ouvteAeoTr¢
LoXVOC) €lval YWVOUEVO TPLWV CUVIOTWOWV.
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Taxutnta avépouv (m/s)

ZuvioTwoo BaOuog anodoong
Potopag 45-52% (max 59.3%)
KiBwtlo taxutntwyv | 95-97%

Fevvntpla 97-98%
Metaoxnuatiotic | 96-99%

MANpeg ocvotnpa 40-45%

o Hmoapayopevn woxug divetal pEow
vopoypadpnUATwyY (KAUTUAEC
LoXVU0C), CUVAPTAOEL TNG TOXVUTNTOC
TOU aveépou oto UPog NG
NMTEPWTNC (amatteital UPoUETPLKN
avVOoywyn TwV TaXUTATWY TTou
HeTpoUvTaL kovtd oto £6adog).

OL OX£0ELG AUTEC TIPOKUTITOUV HIE
Bdon epyooTnpLOKES LETPHOELC.

o O Babuodc anddoong LELWVETAL HE
TOV XpOVo, Ue puBUO TNG TAENG TOU
5-7% ava £1o¢ (yia taAeg A/T).




XopOKTNPLOTLKEC TLHEC LOXUOC KOl TAXUTATWYV

0  OvopoaoTtiki oxuc (rated power): H péylotn woxug ou amnodidel n A/T, n omnola sival
TIPOKTLKA 0TaOEPN yla CNUAVTIKO EUPOC TAXUTATWY QVEUOU (edapuoleTal oTNV EKTUNON
TOU OUVTEAEOTH SUVAULKOTNTOG).

o Tayxvtnta évapénc Aettovpyiag (cut-in speed): EAd)LOTN amaltoUeVn TaXUTNTA AVEUOU
0To U OG TN MIEPWTIC YLa TTapaywyr EVEPYELAC (TuTkn T <3.0 m/s).

o  Ovopaotiki toyvtnta (rated wind speed): TaxUtntao avakTtnong tng LEYLOTN LOXVOC
(turukny T 13-14 m/s).

o Tayutnta tavong Asttovpyiog (cut-out speed): TaxvTnTA AVELOU TTAVW ATIO TNV oMol
Srakormrtetal n Asttoupyla tng A/T yia Adyouc aiodaleiag (turmikn Tipun >25 m/s).

o Toxvtnta emPiwong (survival wind

speed): TaxUTNTO AVEUOU TIAVW ATIO  power curve
TNV omoia N Kataokeun kabiotatal
ermlopalng (tumikod evpocg 40-72
m/s, TuTikn TR 60 m/s). Npokettal
yla pEyebog oxedlaopoul mou
adopa otn otatikr) peAetn tng A/T,
KOLL QUTTOLLTEL OTATLOTLKY aVAAUCN TWV

aKpaiwv TLHwv ToxVTNTAC AVEUOU
oTnVv neploxn evoladpEpovtoc. _,.|||I|
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EKTLNON HEONC ETAOLAC TTOPOYWYNC EVEPYELOAC

o Avepoloyika dedopéva (TaxUTNTEC AVEUOU)

o Avaywyn oto UPOUETPO NG MTEPWTAC (AoyaplOuLkn Katavour tToxutnTtag ovVELOU)

o Extipnon moapayopevng eVEPYELOG LEOW XPOVIKAC OAOKANpwWONG, LE BAon TNV KAUTUAN

Zuyvotnta (%)

o MAAQpN (xpovooelpEg oe AemTr) XpovIKA KALHaKa, TT.X. wptaia)

0 ZUVOTITIKA (LECEC NVLIALEC TUUEC, LOTOYPOALLO CUXVOTATWVY)

LOXUOG TNG AVEUOYEVVNTPLOC:

25.0

20.0

15.0
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5.0

0.0

0 AvaAutikd (mtpooopoiwaon), av dlatiBetal N XpPOVooELPA TAXUTHTWY OAVELLOU

0 Eumelpka, pe BAon T WPEG TTOU AVTLOTOLKEL o€ KABE KAAoN TaXUTNTOG AVELOU

(E = wpeg ava KAAon x LoXUC TTOU QVTLOTOLXEL OTN UETN TaXUTNTA TNG KAAONC)

Taxovtnta avépouv (m/s)

loyU¢ avepoyevviTpLog (kW)
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EkTipnon etolog OewpnTikiC OLOALKAC EVEPYELAC ME
Bdon To LOTOYPAMUO GUXVOTATWY TNC TAXUTNTOC QVEHOU

QPEX ANA ETO2 QPEX ANA ETO2
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ENEPIEIA (kWh ENEPTEIA (kWh

ENEPIEIA (kWh

Ouotopopdn Katavopn
TOXUTATWYV QVEUOU

JUVOALKN evepyeLa: 9292 kWh
Méon T taxvtntag: 10.0 m/s
Evépyela péong Tiung: 4214 kWh

Kavovikn (CUppEeTpLKR)
KOTOLVOML TAXUTATWY OLVEHLOU
YJuVOALKN evépyela: 7040 kWh
Méon Tt taxvtntac: 10.5 m/s
Evépyela péong TIunG: 4877 kWh

Mn kawvovikn (atocUpupETEN)
KOLTOLVOLN) TAXUTATWY OVEHOU
YJuVOALKN evépyela: 2507 kWh
Méon Tt taxutntac: 7.2 m/s
Evépyela péong TIHnG: 1582 kWh

N
1
E=§an22VigTi
i=1




BaolKA OTOLXELO TEXVOAOYLOC OLVELLOYEVVITPLWV

H peyalAutepn tou
.y a4 KOopou: Goldwind
o ApXKO kootog: 1.1-1.3 M€/ MW GWH252-16MW

o Kootog Aettoupyiac: 0.01-0.02 €/kWh (umepdktia, Kiva)

i, OlkovouLKA oToLXElLaL:

Turukn woxug A/T: ZUVTEAEOTEG SUVAULKOTNTOG:
o Emiyelec: >1 MW o Emiyelec: 35-40% (EANGSQ)
0 Ymepaktleg: >5 MW 0 YmepAKTLeG: >55%

Diamelter

[ H npwtn A/T otic HIMA (1888),
toxvo¢ 12 kW, ano tov C. Brush

\
) Hub
\ ‘g Height
Vi, N 5 e £ ‘ 2
. /)r\ ,/T ‘ -'r':
= . '
1980 1985 1990 1995 2000 2005 2010 2015 2020 <«— Year
S0kW 100 kW 500 kW 800 kW 2 MW 5 MW 7.5 MW 10 MW 15-20 MW <— Power
ISm  20m 40 m 50m 80 m 124 m 120 m >145 m 150-200 m «— Diameter
24m 43 m 54 m 80 m 104 m 114 m 138 m >180 m 200-250 m «— Height




TuTikOC e€OTTIALOMOC avepOYEVVATPLOG opl{ovTiov aéova

a

Apopéag: ArtoteAeital amno dvo f (cuvnBwg) Tpia mrepuyLa
QIO EVIOYXUHEVO TIOAUEOTEPQ, TA OTtola TpocdEvovTal o€

yUpw aro tov dtapnkn déova touc. Kataokeualovtal amno
ouvOeta UAKA (VaAovrpata Kol LOLKEC pNTiVEG), WoTE va
QVTEXOUV TIOAU HEYAAEC KATATIOVIOELG.

zUotnua petadoon  kivnong: ArmtoteAeital amod Tov KUpLO
afova, ta €dpava tou Kol To KIBwtio moAAanAaocLlacpou
otpodwv, ToU TPOCAPUOLEL TNV TAXUTNTA TTEPLOTPODNC
Tou Spopéa oTn cuyxpovn TaxLTNTA TNC YEVVATPELOG (N

L

|

i
4

Mnyn: http://users.sch.gr/
imarinakis/aeolian_energy.htm
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! Kipwrtio
l ! TaXUTATWVY -~ FevviTpla
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Spopéa

TaUTNTA MOPAEVEL oTaOEpn KaTa T Asttoupyia tng A/T). I'IAr'vaﬁ l

HAektpoyevvitpla: JuvdEetal pe tnv €060 tou
TIOAAOTTAQLOLOLOTH), LEOW EAQLOTLKOU 1 USPAUALKOU CUVOETHOU.

JUotnua edng: 20vnBec SLokddpevo ou tomobeteital otov
KUplo aova ] otov afova tng YEVVATPLAC.

JUoTnua pocavatoAlopoU: Avaykaletl tov afova mepLotpodnc
va Bploketal cuvexwc mapaAAnAa pe tn dtevBuvon Tou aveEpou.

HAektpovikog rtivakag & mivakag eAéyyou: TomoBetouvtal otn
Bdon tou Upyou Kot MEPLAAUBAVOUV UTTOCUCTAHOTA ULKPO-
eheyktwy, ou e€aodaAilouv tnv eLPLBUN Kal achain
Aettoupyla tng A/T og OAEC TIC CUVONKEC QVEUOU.
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TEXVIKA MEVEDN AVEHOYEVVATPLOG

a

Kwdikomoinon: Ztnv eumnoptkr) ovopaoia tng A/T avadépovtal n TLen tng SLoPETPOU Kal
TNG OVOMAOTIKAC Loxvog (r.x. V164-9.5 MW)

Alapetpog ntepwtng: Mua tuttikn) A/T toxvoc 0.5 MW £xeL Stapetpo mrepwtic 40 m kot
vPoc €wg 50 m, evw pat A/T toxvog 3.0 MW €xet Stapetpo 80 m kat UPog €wg 100 m. H
HeyaAUTepn Tou koopou (Haliade-X, toxvoc 14 MW) €xetL Stapetpo 220 m kat Upog 248 m.

Y og nuAwva: E€aptatal anod tn SLApeTpo, yevika woxvel 1.0 < H/D < 1.5.

MANBo¢ mrtepuyilwv: MEVIKA EXOUV ETILKPOATACEL OL OLLOALKEG UNXOVEC LE Tpla TTEPUYLA,
KaBwc pe Alyotepa mtepuyLa amatteitatl peyaAutepn taxvtnta neplotpodnc ya to idto
EVEPYELAKO ATIOTEAECA, TO OTIOLO CUVETIAYETAL TIEPLOCOTEPO BOpUPo Kol PpOopEC, e
LOVO TTAEOVEKTNUA TO HLKPOTEPO KOOTOC. ATtO TNV AAAN TAEUPA, AP ATIAVW ATIO TPl
ntepuyla e€aodpaiilovv ehaxiota kaAlutepn anodon, pe duocavaloya vPnAotepo KOOTOC.

Eldoc¢ mrepuyiwv: OL TOAU cupmayeilc mtepwTeC (oAAA A dapdLd tTepuyLa) Eekvouv TN
AELTOUPYLO TOUG ATTO ULKPEC TAXUTNTEC AVELOU, WOTOCO Ba IPETEL va Byaivouv KTOC
AELltoupyiog oTIc peyaAeg taxutntes. Mapadelypa amoteAoUV Ol AEPLKAVIKOL aAVEUOMUAOL
Tou 180u awwva, ou avtAovoav otaBepd UKpn ocotTnTa vepol OAo To XpOVo.

Ovopaotikiy tayutnta mePLoTPodnG: ZUVOEETAL E TIOPAYOVTEG OTIWCE N CUXVOTNTO TOU
NAEKTPLKOU SLKTUOU KOl N AVTOXN TWV TITEPUYLWV 0€ HUYOKEVTPEC TAOELC.

KoprtuAn woyxvoc: Npadkn amekovion tng oxEong ToxuTNTag oVEUOU Kal armodLOOUeVNC
NAEKTPLKAC LoXVOG.



Mupyoc avepoyevvitpLog (muAwvac)

Enidpaon vYoucg muAwva:

o  Auénon dwaBeoipou aloAtkou Suvapkou (og ox€on pe €vav mupyo 80 m ETMLTUYXAVETOL
nepimou 5% avénon tng mapayopevnc evepyetac ava 20 m avénon tov vpouc tnc A/T)

o Neploplopévn enibpaon eunodiwv oto £€dagdog

TpOMOC KOATOLOKEVNAG:
0  Awtuwtocg muAwvac (Ewg to 1980, dev kataokeuAletal AEOV)
0 2wAnvoeldng nupyog Lopdnc eAevBepou npoBoAou

o XoAUuBSdvog (neyloto maxog xaAuBa 40 mm)

o «YBpldkoc» mulwvag okupodepatog (Baon) — xaAuBa

O 2UvBOetog, ano worAlopeva toAupeprn VAWKA (fiber glass)
TEXVIKEG AMOUTACELG:

0 EUkoAn mpooBaon otnv ATPAKTO KAl TOV
g€omALONO (cwAnvoeldng v pyoc,
TPOOTAOLO OO KOLPLKEG OUVONKEC)

o EUkoAn petadopd kat avéyepon (HEYLOTN
eEwTtepLkn SLApETPOG 6 M)

0 Méylotn anodektr HeTATOMLON KOPUDNG
lon pe to 1% tou VP oug Tou VAWV

ZwANVoELdNG AlKTUWTOCG ZKUpOSEpaTOG



OepeAiwon AVEHLOYEVVATPLOG

Turkég Sratagec:
o Extetapévn Ospeliwon (medlo)
o Pnxn, peyaiou gpBadou
o BaBua (BepeAiwon Baputntog)

o Naocoalol mou cuvdeovtal e Kepahodeopo

TEXVIKEG QMOUTACELG:
o Qoptia avEHOU = KAUTTIKEG poTiEG otn BepeAiwon

0 Avamtuén moAl LKPpWV LETAKWVACEWV (OLadOopLKEC
kaBLlnoeLlg, oTpodEC)

A BaBud Ogpediwon (ARPn
= 13/11/2018, K. Kuptakiéng)

-

Gravity
base

Ynepaktieg A/T

Suction
bucket




Avepoyevvntpleg katakopudou aova

ANew-B1, 1.5 MW,
D=52m,H=66m

MAcovekTporta:

o Sev amattolv cUOTNUA TIPOCAVOTOALGOU

0 TomoB£tnon NAEKTPLKNG yevvATpLlag oto £€6adoc

Melovektipata o€ oxéon pe A/T opilovtiou agova:

0 EKUETAAAEVOVTOL ULKPOTEPEC TAXUTNTEC AVEUOU

O EXOUV ULKPOTEPO PaBuO amoddoonc

o kotaAopPavouv peyaAltepo eppfadov oto £dadocg

Rotor
Diameter

i N Rotor

APrmm—

Blade

Gearbox

|
- DN

Nacelle

Generator

M - Tower

Fixed Pitch

Rotor Blade

— ROty

Diameter
Rotor
Height
Generator

Horizontal Axis

Vertical Axis

Helical H-Type Darrieus

Turikég Statageig A/T katakopudou afova



YIEPAKTLOL OLLOALKAL TTAPKOL

Kpttipla eykataotoonc untepaktiwv A/T:
o BaBog BaAaocoac (cuvBwe €wg 50 m)
o Amnooctaon amnod tn otepld (<10 km) 4 | A @

o Omtikn) 6YAnon amo tnv aktA

o NeptBarlovika kpltripLla

MeyaAUTtepa UTTEPAKTLO TTALPKOL:
o Walney & Walney Extension, AyyAia, 1026 MW

o Hornsea Wind Farm, Bopela ©@dAaooa, £wG
6000 MW (umo kataokeun)




XwpoBETNOoN ALOALKWYV TAPKWV

BaoLKA TEXVIKA KPLTAPLAL:

a

a

a

a

ALOALKO SUVALLKO (oTaTloTikn avaAuon taxvtntag kat dStevbuvong avepou)
KataokevuaoTikd kpLtrpla (ouvBnkeg BepeAliwong, oelopKOTNTA)
Amnootaon ano puolkd epmodia (kpLtriplo opopou)

MNpooBaon — anootaon anod UtodopES (06ko kat NAEKTPLKO SikTuOo)

MNeploxec anokAelopoU pE Baon tTnv eAAnvikn vopoBeoia:

a

o O 0O O

O

MepLoXEC SLatnpNTEWV HVNUELWY, apXotoAoykwy {wvwv tpootaciog A

Meploxeg amoAUutou pootaciag TNG puong Kat mpootaciog tng dUong, MUPNVEC EBVIKWV
SpUHWV, KNPUYHEVA pvnUeia TG duong, aoOntika daon, mepLloxeg Papoadp

Movipa apOEVOUEVEC EKTACELS KOl LOVLUEC KAAALEPYELEC
Yypotorol, motapol, Alpveg
AKTEC KOAUUBNONC

OLKLOTLKEC TIEPLOXEC & TP dOCLOKOL OLKLOMOL, TOUPLOTIKEG KOl OLKLOTLKEC TIEPLOXEC EKTOC
oxedlou, TIEPLOXEC OPYAVWHEVNE AVATITUENC TTAPAYWYLKWY SpaoTnPLOTHTWVY

Evkataotdoeslc agpomAoiog

TUAUOTA AQTOULKWY TIEPLOXWV KOl LETAAAEUTIKWY Kol E€0PUKTIKWY {WVWV TIOU
Aeltoupyouv enipaveLlakd



ALOALKO duvapiko EAAadac

] sda ‘g.. FEVIKO KpLTPLO

0 ¢ “? OLTLOKAELOMOU: HEoN
% :: g ' gTAcLa TAXUTNTA
B ; avépou <4 m/s

o

B 9w ad Awadiktuakn epappoyn Kévtpou

- =10 Avavewouwv NMnywv Evépyeiag (KANE):

http://www.cres.gr/kape/datainfo/maps.htm



Katavopun atoAtkol duvapikol ava neplpepeLla

ITEPEAE EAnAAAY [T ] |
AN. MAKEAONIAY & OPAKHE

m=10m/s

NEAOMONNHEOY O =9m/s

KENT PIKHE MAKEAONIAZ m=8m/s

ATTIEHE — NOMOE ATTIKHE
Oo=m/s

OELIANIAL

HMNBPOY

AYTIKHE EANAAAT
AYTIKHE MAKEAONIAZ
IONICN NHEON

1|

BOPBOY AIl AIOY I | |
NOTIOY AIl AIOY |

KPHTHE

MW 0 5000 10000 15000 20000

MAnpodopleg OXETIKA HE TN VOROOETiQ KA TUTTOTIOLNON KPLTNPLWV XWwPOoO£TNOoNG aloAtkwv napkwv: Aackaiou, O.,
MedobdoAoyia BEAtiotnc ywpodetnong kot dtaotaotoAoynaonc ewtoBoAtaikwy & aloAlkwv TapkwVv UE Xprion
OUOTNUATWV YEWYPAPLIKWY TTAnpooplwv: Epapuoyn otnv lMNepipépeia Osooadioc, AmAwpatikn epyacia, 161 o.,
Topéag Yéatikwyv Mopwv & NeptBailovtoc EMIM, lovAlog 2016 (http://www.itia.ntua.gr/1645/)



MNapepunodion avépou & opLa EAAXLOTWV AIMOCTACEWYV

Q

Prevailing wind

H mapepPoAn epmodiwv otn pon tou avepou ipokaAel patvopeva TUPPBNG, TTOU EXOUV WG
QAMOTEAEOUA TN Helwon Tou SLaBEaipou atoAltkol SuvoapLkoU.

[EVIKA, OTOL ALOALKA TIAPKO, OL ATTWAELEC EVEPYELAG AOYW TWV gUmodiwv (rmou Kupiwg
odeilovtal oTn yeltviaon TwV aVELOYEVVNTPLWY) KUHOlivovTol amo 5 €we 15%.

2TO OLLOALKQ TIApKa epappolovial EAAXLOTEG AmooTAacEeL petafu twv A/T, tou opilovtal
He Baon tn SLAUETPO TNE MTEPWTNC WG €ENC:
o 5-9 didpetpol, katd tn StevBuvon TwV EMIKPATOUVIWV AVEUWY

o 3-5 Slapetpol, kaBeta otnVv GoodSte _———
gNkpatovoa SlevBuvon / f ,qu\

Y& ox€on pe epnodio oto £dadocg, n A/T
TomoBeteital og eAdyLotn amootaon on speed up effect over smooth hills

ne 10 popeg to uYPog Tou eumodiou. BadSte __——

turbulence at top and bottom of cliff

- a Obstacles
-~ el prevailing wind \’44
u

/s of swept area

zone of max turbulent flow ﬁ H

10H+

A1
h 4



Enidpaon epnodiov UPouc 20 m kot pRKouc 60 m o A/T
UYouc 50 m tonoBetnuévnc o anoctocn 300 m

rm height ; ’ ’ 4
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2UYKpLon atoAlkwv Kot wtoBoATaikwv MAPKWV

‘Ektaon @/B ndpkou toxvog 18 MW: 370 000 m?

Tomnog: ENERCON E112
loxUg: 4500 kW
Awapetpog: 114 m
AplOuoc: 4
Emudaveia: 40 828 m?

Tumnog: ENERCON E-66
lox0¢: 1500 kW
ALQUETPOC: 66 M
ApLlOpog: 12
Emidpavewa: 41 054 m?

TOmog: VESTAS V-39 I.‘..‘.....‘.|

loxUg: 500 kW

Budpetpoc: 39 m '.Q..........l

AplOpuog: 36

Erudadveia: 43 005 m? |.‘..‘....“‘I



MAeovekTAMATO & PELOVEKTAHOTO OLOALKNG EVEPYELOLC

MAeovektnpata

a

TexVOAOYLKA WPLUN, OLKOVOULKA OLVTOYWVLOTLKH, YPYOPN Kol TUTTOTIOLNEVN
OUVOPHUOAOYNON KOL EYKATAOTAON, LE XAUNAO AELTOUPYLKO KOOTOG

0 ApeAntéeg emOpAOCELC oTNV IAVISA Kol EAAXLOTEG ATOLTOELG VNG

0 JUMUBAAEL OTNV ATIOKEVTPWON TOU EVEPYELALKOU CUOTHUOTOC KAl TN MEWON TWV
ATIWAELWV HETADOPAC EVEPYELOC

Melovektpata

0 AmnpoBAemntn Stakupavon TG MAPAYOUEVNC EVEPYELOC, WG CUVETIELO TNG EVTOVNG
XWPOXPOVIKAC HETABANTOTNTAC TOU aveéuou (évtova otoxaotiki AME)

0 Exmepmnopevoc 66puBocg amod ta UNXOoVIKA TUAHOTA KL TNV TEPLOTPOPN TwV TTTEPUYIWV
(44 db og andotaon 200 m yla taxvTnTa AvEROU 8 m/s)

o Otk 0xAnon (6ebopévou OTL Ol AVEUOYEVVTPLEC ELVAL OPATEC ATIO ATTOCTACH, TIPETEL
va YiveTal mpoondBela EVOWHATWONG TOUC OTO TOTtio)

0 Oavatog MoUALWY atd MPOCKPOUGOH OE OVEMOYEVVATPLEG (TTOAU LLKPO TTOCOOTO, WOTOOO0
NPEMEL va AapBdavovtal utoPn otn XwpPoOETNon TUXOV IPOOTATEUOUEVEC TIEPLOXEC KoL
va e€etaletal n TomMoBETNON CUOTHHATOC UTIEPAXWV)

o AMoiwon opewvou tormiou, Adyw TNG KATOOKEUNC OOLKWV EPYWV OE ATIPOCLTEC TIEPLOXEC

o Aduvapia avakukAwonc ttepuyiwv (fiberglass)



Avti emlAoyou: ntept atocOnTiknc (N pETpoV apLotov)

'l]ln Dl
S 11

O AB<pac (Ikapia) mavw amod tov Mayyavitn,
onwc Ba paivetal PETA AO TNV EyKATACTAON
1110 A/T Loxvocg 3.0 MW, 0ouc 150 m kait

Slapetpou mrepwtng 90 m, o€ €ktaon 28 km?.

H maudikn xapa Wikado oto Potepvtay, He
nUPYO HLE TOOUANBPEC, OrPAYYEC KoL PAUTIEC,
KOTOLOKEUOOUEVA OTTO TIEVTE TTTEPUYLA TIOAAALWY
OVEUOYEVVNTPLWV



