FFrom the windmill to wind twrbineSsooooo
Coming with the Wirds. oo

A glance at the services of wind to mankind and &@vironment
in the area where we live

Wind Energy

Energy is a substance of the universe, which existaany forms.
Nowadays we refer to mechanical — chemical — eteetthermal energy
etc.

Wind power (aeolic energy) is a form of energy, athis created by
the wind and mankind harnessed it.

According to Greek mythology, Aeolus was the godvofd and so
governed it as he wished (picture 1). He kept thwdsvimprisoned in
sacks and only freed them at the command of Zeus.

picture 1: Aeolus the god of wind

Wind power was first harnessed and used on saitsfihe result of
this was a greater development in shipping, comoaiimn and
commerce. Another use of wind energy was by haimg#s power with
windmills. These were used for:

a) The grinding of seed crops (e.g. wheat)
b) The pumping of water.



Finally the modern systems of exploitation of wigergy concern
almost exclusively machines that change the enefgyind into electric
energy and are named wind turbine generators.

Windmill

The windmill is a machine which functions with egneigenerated by
the wind. Its use began from the ancient yearsvaaslpropagated fast in
Asia, Greece and Europe. In Asia (Mesopotamia anmia&} the use of
windmill began from the 700 B.C. and has continupdo the present. In
Greece the first windmill was drawn by Herona dgrihe 1st century. In
the Byzantine period approximately 30.000 windmidisisted on the
islands of the Aegean and the lonian seas. Theadmrs and the
explorers brought the windmill to Europe. Aroune trear 1500 A.D., all
European countries used the windmill, mainly fanding (picture 2).

Picture 2: Eurpean windmill

The miller was the person that worked in the niile was paid in
flour instead of money. This he sold later to thtds& didn’t have any
seed crops to grind.



Picture 3: metallic windmi Picture 4: parts of the windmill

The water-pumping windmill was a metallic constroictwith two
to four blades (picture 3). Nowadays, approximaté00 metallic
windmills function in Crete in the Lasithi area .

Going through history we can see not only cultunes civilizations
but also great winds crossing over Naxos, the dsggsland of the
Cyclades. Thus, the inhabitants of the island, @tpy this good of
nature, built windmills in the villages Biblos, Apnthos, Sagri and
Koronos. There are records stating that windmatisteon the island since
the 13th century and were brought there by the Wame during the
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Picture 5 : traditional reconstructed windmill inpfxanthos Naxos



Venetian invasion on Greece. Up to the 15th cerduoynd 80 windmills
existed in the hills and mountains of Naxos. Howgwke economic
growth of the island and the commercial transastiom crop seeds
increased even more the number of windmills, rewyltto 137

functioning windmills up to the 18th century. Thentribution of

windmills in the economy of the island was grea¢ doi the agricultural
character of its economy. However in combinatiothwhe trade, the
windmills constituted a primary installation forethtransformation of
agricultural products. The grinding continued fdre tfeeding of the
population during the Greek War for Independendeally during the

Second World War, the millers, putting their owweb to danger, helped
the starving people a lot. Today the few remainargreconstructed
windmills seem to be lofty witnesses of the past great monumental
artifacts of our cultural heredity (picture 5).

Wind turbine

Today the enormous technological progress hasoldékdet excessive
exploitation of nature resulting in negative congatces for mankind and
its civilization. The modern requirements for energdependence and
safety render a one way road leading to renewaideunlimited energy
sources such as the wind power. The wind turbimegdor is a modern
system used for harnessing the wind power, whie@mngas the energy of
wind into electric energy. It functions individugllor in groups
composing wind farms (picture 6).

Picture 6 : wind farm in the sea



Two basic categories of wind generator exist, be&gHorizontal-
axis wind turbines, which are more common (pictlixeb) vertical- axis
wind turbines (picture 8). The main components bhbazontal axis wind
turbine are : the main tower, the gearbox, therrsbaft, the blades, the
brake assembly and the electrical generator (@@yk0).

Picture 7 : horizontal axis wind turbines Picture 8: vertical axis wind hine

The main function of the turbine is based on th@ngportation and
the proliferation of movement from the axis to #lectric generator. A
common tourbine produces 25.000 volts of elecyriaitth 50 to 300 Kw
power depending on the wind intensity. Today wewsd generators of
200 to 2000Kw power. Their output depends on tiensity of the wind
as well as on the area that they are found. A \gewkerator farm which
at a wind speed of 8 m/s produces 1.600 Kw, aktadpf 4 m/s produces
only 200 Kw.

Some benefits of producing electric energy fromdmMoower are: a)

WIND GENERATOR
BLOW-BY-BLOW
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the low cost, b) the safer production procedurethe) fact that wind
power is an unlimited natural power source and idgwurbines consume
no fuel, and do not pollute the environment in otverds they produce
“clean energy”.

A 600Kw turbine using fossil fuel outputs 1200trisG8, annually.
The same turbine using wind power doesn’t emip G&» at all.

On Naxos island 2 wind turbines exist in Galinlagie and a wind
farm on the mountain ridge between Apiranthos andoKos. The farm
consists of nine wind generators constructed ir8200

Picture 11: Koronos - Aesthetic problems in theunaltlandscape. Wind park verses the gravel pit

Thoughts and conclusions

Following the traces from the windmill to the wingrbine we can
say that wind energy: a) is revealed and providedly by nature, b) is
friendly to the environment c) has served man kimde the antiquity.

Furthermore the appliances of use and exploitaifdahis energy:

a) Are controlled and do not include dangers,

b) Don’t harm mankind or any other living organismc@arding to
research the birds that is said, are harmed byniesb actually
familiarize with them learning eventually to aveickm),

c) Have no effect on the agricultural and stock-rgsotivities,

d) Create certain aesthetic problems in the naturasieape, which
are not as intense as the effect that regular @grial activities
or excavations have on the environment (picture 12)

Besides the advantages that were reported aboveemrong the

harnessing of wind energy, sometimes we can sees sampleasant



connotations. Under the pretext "I protect the mmunent" certain
people take advantage of the situation and gam af Imoney against the
common good. To avoid this, the government hasetwdry careful in
following all the demanding legal procedure of s$tsdand area
validations that are necessary for the construafomind farms.

We come to the conclusion that wind energy hasdirbus ‘a wind
of changé€ in the energy and environmental issue at the séime
creating the conditions for economic growth of o&g with high wind
potential as well as the guarantee of a viableréufar us, the younger
(picture 12).
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Picture 12 : The past meets the preset — Wind farikoronos Naxos, next
to a traditional windmill
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TO APOPO XTA EAAHNIKA

ATO TOV OGVEHOUVAO OTNV OGVEUOYEVVHTPUL.....- Ooa
PEPVEL 0 AVEUOG.... ....

Mo poTia 6TIS VIPEGIES TOV AVEROV 6TOV AVOPpMTTO KoL
10 tEPIfarrov, oty TEPLOYI] OV LM

AWOMKN evépyera,

Evépyero sivon ovsio Tov coumavtog mov petapu@léCetal o€ moAAEG
HOPPEC. ZNUEPO OVAPEPOUACTE GE UNYOVIKY — YNUIK — NAEKTPIKN —
Beppikn evépyeta KA.

AWOMKN gvépyelo Elval (o HOPOT) EVEPYELNG OV VTAPYEL GTNV
Kivnon Tov avEUOL Kol EMOEIKTIKA OMTOKUAVTTETOL OO TN GUOT) GTOV
dvBpwmo. Exelvog pe ™ ogpd tov v a&lomotel Kot TV ypNOUOTOIEL Yo
TOPOYOYN UNYOVIKOD EPYOU.

XOoppova pe v eAAnvikn poboloyia, o Ailolog Mrav 0ed¢ Kot
dwepome tov  avépov (swkovo 1). Kpotovcse Tovg avEHOLS
(QLAOKICUEVOLG LEGH GE AOKOVE Kol TOVE EAEVOEPVE VGTEPQ OO EVTOAN
T0V Ala.

H Awolikn evépyewn aglomombnke Kot ypnoipomodnke yioo mpmn
QOopa GTNV Kivnon TV 16TI0POpmV TAOI®V. AVTO £lye OG OMOTEAEGLA TNV
avamTLEN TG VaLTIMAG, ™G EUUEONS EMKOVOVIOG KOl TOL EUTOPIOv.
Mia dedtepn ¥pNom NG QMOAKNG EVEPYELNG aKOAOVONGE apydTepa LE TN
Agrtovpyia TOL OVELOUVAOD O OTTOI0C YPNOUOTOONKE KVPIMG Y10

o) TNV GAECT] TOV SNUNTPLIKDV

B) v dvtinon vepod.

Téhog Tt OUYYPOVO GULGTHUATO EKUETAAAELONG TNG OLOAIKNG
EVEPYELNG APOPOVV TYEOOV OTTOKAEICTIKO HNYOVES TTOL UETATPETOVY TNV
EVEPYELD TOL OVELOL GE NAEKTPIKT KOl OVOLALOVTOL OVELLOYEVVITPLEG,.

Avepopviog

O avepdpvrog ivor pio atoiikn pnyovn. H xprion g exivnoe and
Ta apyaio xpovia Kot ddd0nKe ypryopa 6TovV acloTiKd, EAAVIKO Kot
eVPOTAiKd YOpo. Xtnv Acia (Mecomotapio kot Kiva) n ypnon tov
avepopvlov Eexivnoe amd 1o 700w.X. kot cvveyiletar uéypt onuepa.

Ymv EAAGda 0 Tpdtog avepdpvlog oyxedtdotnke and tov ‘Hpwva
tov lo at. u.X. Xt Bvolavtivip mepiodo kot 1 mepiodo TG
dpaykoxpatiog ota vnowd tov Aryaiov kot Ioviov Aettovpyodsav mévwm
and 30.000 avepdpvror. Ztv Evponn £eepov Tov aveHOUVAO Ot



Yrovpo@dpot kot ot eEgpeuvnté g Kivag. T'pw oto 1500p.X. dAeg ot
Evponaikés ydpeg xpnoYomoovcay Tov aveUOUVAO Kupiog Yoo v
dAeomn Mnuntprokov (ewova 2).

O EMnvikdg avepopvrog ypnotpomomdnke vy v dAeon
INUNTPLOKDV KoL Yio TV avtAnon vepol (ewova 3). H anddoon tov ftav
15 — 50kiAd ahevpt TV Opa.

O pwroviac ntav o dvBpwrog mov epyaldTav otov pOA0. Xvvibmg
NTaV Kol 0 O10KTHTNG TOV LOAOVL. AV TANPOVOTAY LE YPNLOTO OAAL UE
aAevpl avaroyo pe tn mocoOtnta mov AAebe. To algvpt mov Emaupve 10
TovAoVGE G€ OGOVG Oev elyav oltapt 1 kpBdpt Yoo vo aAEGOVV Kol va
BydAiovv d1kd Tovg aAEHPL.

O avepdpvrog g AvTANonG vEPOL MTOV CLOEPEVING KOTAGKEVNG LUE
2 — 4 néviva mrepoya. (ewova 4). Tuepa ot Kpnm oty mepoym
AacBiov Aertovpyovv mepinov 1000615epéviot avepOHLAOL.

> Na&o, 1o peyaivtepo vnoi tov Kukladwv, dtactavpdvovton oyt
uoévo TOMTIoUOl KOt KOVATOVPES, OAAG Kol duvartoi dvepol. Etot, ot
YNYEVELS, eKpeTtaAlevopevol to ayaBd ovtd TG QUONG, EKTIGOV
avepopvlovg ota yoprd Bifro, Aneipavio, Zaykpi kot Kopwvo.

Maoptopieg Yo Tovg avepOULAOVS 6TO VNGl vdpyovy katd Tov 130
nepimov ouwva. H mapddoon Aéet 6TL o1 TpdTOL avepdpvAol npdov pali
ue toug Evetovg. Méypt tov 150 at. vanpyav yopw otovg 80 avepdtvAovg
oe MO@ovg kol Bouvd. Ouwmg, 1 otkovopiky avamtuén Tov Vool Kot ot
EUTOPIKEC GUVOAAAYEC G€ ounpd avénoav aKOUo TEPIGGOTEPO TOV
aplBud TV avepdpvlmv, pe oamotédecpo péypt tov 18 ot va
Aetrtovpyovv 137 avepdpvrotr. H ocvvelspopd tov avepdpvlomv otnv
OlKOoVOuia TOV VNGOV NTaV UEYAAT, KABMG 0 YOPAKTNPOS TNG OIKOVOUTOG
TOL VNGOV NTOV OYPOTIKOS. QTG0 G€ GLVOLAGUO LE TO EUTOPLO, Ot
aVEUOUVAOL OTOTELOVV U10L TPMOTN PLOTEYVIKT EYKATACTAON LE GKOTO TNV
LETOTOINGT Oy POTIK®V TPOTOVIMV.

To dhecpo ovveyiotnke Kot Katd TNV OWAPKED TNG EAANVIKNG
EMOVACTAONG YL TNV TPOPOOOGia TV eAAnvVikav mAoiwv. Kot télog,
Kot tov B’ TayKOGUIO0 TOAEUO, O1 LLAMVAOES UE Kivouvo g (mNg Tovg
TPOGEPEPAY TOALA 6TOV TANBLGUO TOV VITOPEPE omd TNV Teiva. H mopeia
TOV OVEUOUVA®MV cuveyioTnke HeEYPL T dekaetioo Tov ‘60 mov dpycay va
eYKaToAeimeTol 0 évag UETE TOV AAAOV. ZNUEPQ, Ol AYOOTOL OVELOUVAOL
mov €yovv amopeivel N avoamoloiwOel oTékovy ayEPYOL LAPTLPES TOV
TapeABOVTOC aAAG Kol pvnueion TEYVNG TUNHOTO TNG TOMTICUIKNG HOG
KAnpovopdg. (ewova 5).



AvVENOYEVVITPLO,

Nuepa 1 TEPACTIOL TEYVOAOYIKN TPOOOOG €lxe OOV GLVETELD TNV
VIEPPOAIKY] EKUETAAAEVOT] TNG QUONG UE OPVNTIKEG GLVETELEG Y10 TOV
dvBpomo kot ToV TOAMTIOHO TOov. Ot oOYYpoveEG OTOUTNOELS Yo
evepyelakn aveEaptnoio Kol ac@arelo Kabiotohv HovVOSPOLO TN GTPOPT
OTIG EVOALOKTIKEG LOPPES EVEPYELNG OGS EIVOL 1] ALLOAIKY] EVEPYELQL.

H avepoyevvitpra eival £va 60yypovo cOGTNHO EKUETAALEVONG TG
OOAIKNG EVEPYEWNG TOL HETATPENMEL TNV EVEPYELL TOL OVEUOVL GE
NAEKTPIKY evépyela. YTApyel n SuvaTtdTNTO Vo, AEITOVPYEL LELOVOUEVL M)
o€ 6VoTolyieg cvvOEToVTag aoAkd apkoa. (skdva 6).

Yrapyovv mToALE €10 GVELOYEVVITPLOG TOV KOTATAGGOVTOL GE VO
Baoikég kKatnyopiec:

o) avepoyevvntpieg opilovtiov dEova tepiotpopng (sikdva 7)

B) avepoyevviTpleg Katakopueov aéova teplotpoens (sikdva 8)

Ta kuprotepa LEPN pHiag avepoyevviTplog sival:

0) 0 THPYOG TAV® GTOV 0m0i0 oTNPIleTan 1 NAEKTPOUNYOVOLOYIKN
EYKATAGTOGT.

B) o dpopéag Tov amoteAdeitatl and 6vo N Tpia TTEPHYLOL.

Y) T0 cvoTNUO LETAdOONS TG Kivnong (Teplotpe@odpevog GEovog)

d) M NMAEKTPIKN YEVVITPLOL

€) T0 cVOTNUA TEONONG — PPEVO

0T) 0 MAEKTPIKOC Tivakog (mivakoag eLEyyov) mov mapakorlovdel —
eLEYYEL Kol cLVTOVILEL OAEC TIC AELTOVPYIEC TNG OVELOYEVVITPLOG.

(ewova 9) (ewdva 10)

O 1tpdémoc Aertovpyiog G avepoyevwhrplog — otpiletal o1
LETOPOPA KOl TOV TOAAATAOGCLIGUO NG Kivnong tov dova, ot
YEVVITPL0. NAEKTPOTTOPOALYWYNG.

Mio kown tovpumiva wapdyel nAektpiopd pe taon 25.000 voltkou
&xet .oy and 50 — 300 Kwovarioya wévto pe TV £VTOoT TOL AVELOL.

Nuepa, ypnopwomotovvtar avepoyevvintpleg 200 — 2.000 Kw.H
anddoon tovg e€aptdror o peydio Pabud amd v tayHTNTU TOL AVELOV
otV meployn mov Ppickovrotl. ‘Eva mwhpko avepoyevvntpudv 1o omoio €
tayvTa avépov 8 m/samodidel 1.600 Kwoe toyvtnta 4 m/Samodidet
povéyo 200 Kw.

To mAeovexTnuoTo TOPAYMYNG NAEKTPIKNG EVEPYELNG OO TOV AVELO
elva:

) T0 KOGTOC TO 0Toi0 £ival ONVO

B) 0 TpOTOC TOPAYDYNG TTOV EIVAL AGPUANG

Y) 10 yeyovdg OtL dev €xel Kapio emPdpvvon oto mEPPAAAoV
(kaBapn evépyela).

Mia tovpumiva 600 Kw mov Ba Asttovpyet pe yprion evépyelog mov
Tpoépyetal amd TNV Kavon tov avBpaxa, amofdrier etmoing 1.200



tovoug Oo&ewiov tov avBpaka. Mia tovpumivas 600 Kw mov 6a
Aertovpyel pe aoMkn evépyela dev amoPdiiel kaBoAov d1o&eido Tov
avBpaxa.

>m Né&o, avtq ™ otiyun, vadpyovv 600 OVEUOYEVVITPIEG GTO
yop1d Todnqvn, kot €vo aloAMkd TAPKO OamOTEAOVUEVO Omd eVvEd
OVELOYEVVITPLEG OGTNV KOPLPOYPOUUN OV PpIcKETOL GTOL GUVOPL TWV
yoplov Kopdvov — ArepdvBov, ot omoiec Katackevdotnkav to 2003 .
(ewovo 11).

YOUTEPAONATO KOl CKEYELS

AxolovBavtac To dpOUo amd TOV OVEUOUVAO GTNV OVELOYEVVITPLN
TOPOATPOVLE OTL 1] OLOAIKT] EVEPYELN -

) OTTOKOAVTITETOL EMOEIKTIKA OO TV QUOT KOl TOPEYETAL dMPEAV
and aoT.

B) eivar @AKN Tpog 10 TEPPUAAOV KOl TPOCTOUTEVEL TOV TAGVIT
LLOG.

v) BplokeTon 6TV VINPEGio TOL AVOPOTOV ATO TNV APYALOTNTO.

O1 oLGKEVEG YPNONG KO EKUETAAAEVGNC AVTNG TNG EVEPYELOG:

1) eivon eAeyyOueVeS Kal OV EUTEPLEYOVV KIVOVVOUG

2) dev €yovv kopia BAamTikn emidpacn otov AvOpwmo 00TE GTOVG
dAAOoVG (®IKOVE 0PYOVICUOVG. ZUUPMOVO LE EPEVVEC TOV £YOVV YiVEL, TA
nvé  eolkeldvovtor Kol amo@ehyouy  va.  TANGLALoLV  TIC
OVELLOYEVVITPLEG O1 OTO1EG UITOPEL Vo ToL PAAYOLV.

3) dev &rouvv kapio emOPOOT OTIC YEMPYIKEC KOl KTNVOTPOPIKES
dpacTNPLOTNTES

4) dnuiovpyobv pev Kamolo ooOnTIKG mTPoPARUATO GTO QVOIKO
tomio, To omoio OpWG dev givor 1660 Eviova Kot ETPaPLVTIKA OGO OVTA
amd TNV MIOPACT) TG GLGTNLOTIKNG YEWPYIOG.

[Mopdia To TAEOVEKTAUOTA 7OV OvVOEEPOMKAY ©C TPOg TNV
EKUETAAAEVOT TNG OMOAIKNG EVEPYELNG TOPOTNPOVUE OTL LLE TO TPOCYN O
«IPOGTOTEV® TO TEPPAALOV» VTAPYOLV EMITHOEIOL TOV KEPIOPOPOVV E1G
Bapog tov cuvorov. I'a avtd T0 AdY0o 1 ToMTElR Bol TPEMEL VO OpYOVAOVEL
OAOKANPOUEVEG UEAETEC KO EAEYYOVG OTAV TPOKEITOL VO, EYKOTAGTIGEL
OLOAMKQ TTapKOL.

KoataAyovpe Aomdv 610 COUTEPAGLO OTL 1) CLLOAIKT) EVEPYELD TAV®
an’  OAho €xel @&pel éva AveUo OAAOYNC OTO  EVEPYELONKA KO
nepBarrovtikd  dedopéva  eved  Omuovpyel Tig mpodmobéoel  ya
OIKOVOLIKT avAamTuEn meploy®v He VYNAO aloAkd SVVOUGHO Kot TN
SGPAALOT VOGS PLOCTIUOV HEALOVTOC Y10l LLOG TOVS VEOUC.



