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NepiAnyn

H napovoa SuTAwUaTIKA epyacia €XeL WG OKOTO TNV avadelen Tou
HUAOTOTOU oTo Al ApméAou tou opomnediou AaaolBiou, HEOw TNG EMAVAAELTOUPYLQ
EVOG TPWNV OAECTIKOU HUAOU, WG apadooLakr) TOUPLOTIKA Katolkia. H katowkia
auth, Ba elval TANPWC autovour Pe tnv BonBela plag cuyXpovnG AVEUOYEVVNTPLAG,
n onoia oxedldotnKe akpLBWE yLa TNG VAYKEC TOU Ktiopatog, epocov Ba
TomoBetnBel 0TO ECWTEPLKO TOU, OTNV B€0N TOU AAAOTE EUALVOU LNXOVIOUOU GAECNC.
H ouyxpovn auTh aVEUOYEVVATPLA, OVOUAOTIKNG LoXUG Skw Kat Ba sival og Béon va
KAAUWEL TG AVAYKEC TNG KATOLKIOG O€ NAEKTPLKI EVEPYELQ, KABWC TO ALOALKO
SUVOULKO TOTOU, KABLOTA TNV MEPLOXI) TOU opomediou, AKPWE AmoSOTIK.

Mo avaAUTLKA, OTO TPWTO KEGAANLO TTAPOUCLAZETAL N LOTOPLA TWV LUAWV Kall
TIWG HE TNV TAP0S0 TOU XpOvou, e€eAixBnKav OTIG AVEUOYEVVATPLES TTOU YVwpilou e
ONUEPA, OTIWG TNV AVELUOYEVVITPLO TIOU XpnoLomolnOnke otnv epyacia. Ot mpwTtot
HUAOL, elxav KUPLWG OAECTIKO KOl OVTANTLKO OKOTIO Kal EMatéav MOAU GNUAVTIKO
POAO oTNV avamtuén TnG yewpylag. ZAUEPA, OL AVEUOYEVVATPLEG XPNOLUOTIOLOUVTAL
KOTA KOPOV ylaL TNV Tapaywyr NAEKTPLKNG EVEPYELAC, KABwWG elval pLa amo Tig mo
510660 UEVEC AVAVEWOLLEC TINYEG EVEPYELAG, LE MANBWpPA HopPwV Kal HeyeBwvY
otnv ayopd. Enelta mapatiBevial ta oTolyeia NAEKTPLKAC KATAVAAWONG YLO TO
TOUPLOTIKO KOTAAUMA. Evw TEAOG mapouatlalovtal Ta TEXVIKA XOPAKTNPLOTIKA TNG
Windspot 3.5, tou xpnotwuomnotfnke otnv epyacia.

210 6eUTEPO KEPAAQLO, MAPATIOETAL N LOTOPLA KAL TOL XOPOKTNPLOTIKA TOU
el Aumélou. O tomog eival yvwotog yla tnv mapadoon Tou, oTnV KOTOOKEUN Kal
Xprnon HUAwv, KaBwE oL KALPLKEG CUVOAKEG TTOU ETILKPATOUV OTO OPOTIESLO KOl OL
TOXUTNTEG TWV AVEUWY, WOBNOAV TOUG KATOIKOUG amod vwpig va eKPETAAAEUTOUV T
dlaitepa AUTA XOPAKTNPLOTIKA TTPOC OPEAOG TOUG. AKOUN, Ttapouatalovtal Ta
XOPOAKTNPLOTIKA TOU UAOU OTOV Omolov €yLve n mpooBnkn poll pe to oxédla tng
OTATLIKIC ATOKATAOTAONG TOU.

To tpito kedalalo adopd tnv 3D oxedilaon TNG AVELOYEVVATPLOC TTOU EYLVE
oto neplBaAlov tou Solidworks 2017. Mo cuyKeKpLUEVA, PAETIOUE TIG
pneBodoloylag oxedlaong KoL cUVOPUOAGYNONG TTOU XpNoLUoToLOnkay yla tnv
TMEPATWON TNG Epyaciag, To 6EvEpo cuvapuoAoynong Omwe Kot ta oxEdla tng
TeAkng dlataéng.

TéAog oto 4° kedaAato yivetal avadopd oTig eTSLWEELG TNG SUTAWUATIKAG
aUTAG B€onG. AUTEG elval, ap)LKA OL OLKOVOULKEG artoAaBEC ou Ba €xeL To ev AOyw
EYXELPNUA O OUVOUAOUO LLE TO BETIKO AVTIKTUTIO TIOU UTTOPEL VO TIPOKAAETEL QUTO,
OTO YEVLKO GUVOAO TNG MEPLOXAG LECW TOU aypotouplopol. OL TTOALTLOTIKOL oTOXOL,
TIou 08rynoav otnV GUYKEKPLUEVN ETIAOYH TOMOBETNONG TG CUYXPOVNG
OVELOYEVVATPLOC EVTOG TOU TAPAS0oLaKOU OVEUOUUAOU, LUE OKOTIO, adEVOS va
SlapopomnoinBet cadwg anod to uPLOTAREVO KTiopa Kot ad’ ETEPOU va TPoodwoEl



HLOL VEWTEPLKN afla pe ap)Ltektoviko evdladépov. OL oxedlaotikol oTdxOoL, Tou
adopouv TNV opbr) ToMoBETNON TNEG AVELOYEVVATPLAG OTO KTIoMA. Evw TéAog
napatiBevral ol mepBaANOVTIKES ETUOLWEELC TNC eV AOYyWw epyaciag.

H mpotaon auth EpXETOL WG LA LETEEEALEN TNG LETATITUXLOKAG SLaTPLBAG Tou
ocuvadépdou NUktapn FaBpiA «AOULKH AMOKATACTOCN KoL T(POTACN EMAVAXPNONG
avepopuAou ano pépouca AlBodoun SeAi Aunédou — Opomedio Aaotdiou», ota
TAQL{OL0L TOU PETOMTUXLAKOU TIPOYPAMUATOC TNG ZXOANG APXLTEKTOVWY NXOVIKWY TOU
noAuteyxveiou Kpntng «Xwpog oxeSLaopog kat Sopunuévo neptBaiiov
“OAokAnpwuévog oxebLaouoc o€ LOTOPLKO SounUEVO TTEPLBAAAOV UE TIPONYUEVES
TeYVOAOyieC Kot UALKA” ».

210 TéAog Bplokovtal To MopAPTNUO TNE KATAVAAWGCNG KOGTOUC XPriong
OLKLOKWYV CUOKEU WV, Tou eyxelpidlou tng Windspot 3.5 kw kaBw¢ kal To mapaptnua
HOVTEAWV.



Abstract

The present dissertation aims to highlight the mill site in Seli Ampelos of the
Lassithi plateau, through the reopening of a former mill, as a traditional tourist
residence. This house will be fully autonomous with the help of a modern wind
turbine, which will be designed exactly for the needs of the building, if it is placed
inside, in place of the former wooden milling mechanism. This modern wind turbine,
rated power 5kw will be able to meet the needs of the house in electricity, as the
wind potential of the place, makes the area of the plateau, highly efficient.

In more detail, in the first chapter, are being presented the history of the
mills and the way they evolved into wind turbines, trough out the time, as we know
them, nowadays, similarly to the wind turbine that we used in this project. The first
mills had mainly grinding and pumping purpose and played a very important role in
the development of agriculture. Today, wind turbines are widely used to generate
electricity, as they are a widespread renewable energy source, with a variety of
shapes and sizes on the market. Finally, the technical characteristics of Windspot 3.5,
which was used in the work, are presented.

In the second chapter, the history and characteristics of Seli Ambelos are
being referred. The place is well known for its tradition in the construction and use
of mills, as the prevailing weather conditions on the plateau and the velocities of the
wind, pushed the inhabitants to take advantage of these special features for their
own privilege. Also, the characteristics of the mill into which the wind turbine was
added, are presented together with the plans of its static restoration.

The third chapter concerns the 3D design of the wind turbine, in the
Solidworks 2017 program environment. More specifically, we see the design and
assembly methodology used to complete the work, the assembly tree as well as the
drawings of the final lay out.

Finally, in the 4th chapter, reference is made to the aspirations of this
diplomatic position. These are, firstly, the financial benefits, that this project will
have, combined with the positive impact that this can cause, on the general area as a
whole through agrotourism. The cultural objectives that led to the specific choice of
placing the modern wind turbine within the traditional windmill, in order, on the one
hand, to be clearly differentiated from the existing building and on the other hand to
give a modern value with architectural interest. The design objectives, which
concern the proper placement of the wind turbine in the building. Finally, the
environmental objectives of this work are set out.

This proposal comes as an evolution of the postgraduate dissertation of my
colleague Nyktaris Gabriel «Structural restoration and proposal of reuse of a
windmill from a stone structure Seli Ampelou - Lassithi Plateau», within the
postgraduate program of the School of Architecture Engineers of the Technical



University of Crete "Integrated design in a historically built environment with
advanced technologies and materials".

At the end there are the appendix on the cost of using home appliances and
the Windspot 3.5 kw manual as well as the appendix of models.



1° AVELOYEVVNTPLEG

1.1 lotopikn) avadpourn)

H avamntuén tng yewpyiag, pe kUpLo mpoiov ta Snuntplakd, Bswpeitat cov Eva
OO TAL TILO ONUAVTIKA 0pOCH A 0TV LoTopla TG avBpwrndtnTag. 2TtV apxn o
AvBpwWMOC ETPWYE TOUC OTIOPOUC VWTIOUG, EEpOUC 1 eAadpd PnUEVOUG EVW
apyotepa okéDONKeE va TOUG KOUUATLACEL YLA VAL TP ACKEUACEL XUAO. Me tnVv
T(POTPOTTH TNG AAEONG AoV, N TIPWTN IPOCEYYLON EYLVE PE KUALVEPLKEG TIETPEG TIOU
TLG KIVOUOE TTAVW O€ TIAAKEG (TpUTTUpEC), N Sevtepn He To LySio 1 youdi, evw dev
elvat akplBwg yvwotod note pracape oto Tpito otadlo tng e€EAENG, SnAadr otoug
TEPLOTPEDOUEVOUG LUAOUC, XELPOUUAOUG. ApXLKA OL HUAOL Tav avOpwmopuAoL
oTtou¢ omoioug epyalovtav dovAoL, evw oTnV ouveExela epdavilovral ot {woUAoL, oL
OTIOLOL UTIEPELXAV TWV TTPWTWV O PEYEDOC KAl TAPAYWYLKI LKOVOTATA.

O aveUOMUAOG yla TN AELTOUPYLO TOU OTIOLOU XPNOLUOTIOONKE N ALOALKN
EVEPYELQ, ATIOTEAEL TO TILO OUVOETO SNULOUPYNUA NXOVLIOUOU EUPELOG XPHOEWC TNG
nipoflopnxavikng texvoloyiag. H mpwtn yvwotr epdavion aAeotikol aveUOUUAOU
TomnoBeteital mepinmou oto 700 W.X. oto Zelotav tng Nepoiag, ala pe opllovtia
neplotpodn tng Padvng GpTtepwTrg TOU, EVW UE TN yVWOoTH «OANaVSIKN» popdr Ue
o0pBLa EUALVN Pptepwtn, epdavileTal KATA TACA TOAVOTNTA OTNV TIEPLOXI TNG
OAavdpag nept To 1000 p.X., Kat YU auTtd OpWE UTAPXOUV TTOAAEG SLOPOPETLKEG
anoYeLg.

Mo CUYKEKPLUEVQA, N TIPWTN LOTOPLKA KATAYEYPAPUEVN TIEPITTWON XPNONG
TPOXOoU MOV KLVeital pe Tnv BonBela Tou avéUoU yla TNV AeToupyeia pnxavig, eivat
0 aveuopuAog tou Hpwva tng AAe€avdpelag tov 1° atwva p.X. O aveOUUAOC QUTOG
Atav opllovtiou aova kot anotedovtav and Técospa MrepuyLa. Nupw oto 750 w.X.
otn Meoomotapia kat tnv Kiva apxltoav va xtilovrol aveopUAoL KaTakopudou
aéova mepLotpodnc. Autolg Toug aveOUAouG Edepav otnv Eupwrn Katapxag
oL Ztaupodopot, petd tnv A’ Ztaupodopia kal apyodtepa oL e€epeuvnTteg TG Kivag.
N'vwploav e€amAwon otnv IBnpwkn kot t Nota Eupwnn. Apyotepa, yUpw oto 1500,
xpnotporowiBnkav otnv OAMavdia cav HEPOG Tou AVIUTANUUUPLKOU CUCTHUATOG TNG
Xwpag. Kuplwg xpnowono)Bnkav yla TV AAEcT YEWPYLKWY TTPOIOVIWYV Kal TV
avtAnon vepou.

H xprion tTn¢ aloALkng evépyelag yla Kivnon pnxoviopou otov eAAaSIKO Xwpo,
TIEPLOPLOTNKE OTOUC AVEUOMUAOUC KAl 0TOUG AVTANTIKOUC HUAOUG. NMapapével
AYVWOTO TO WG 0 AVEUOUUAOC £hOace oTnV avatoAkr) Meooyelo, OpUwS
KaBlepwBnke kata tnv Bulavtivn epiodo, yvwpilovtag akopa peyalvtepn dtadoon
Katd tnVv nepiodo tng Opaykokpatiag, Kupiwg oto avatoAlko Alyaio aAAd kal otnv
evéoxwpa. H popodn tou mapadooiakd amapti{otav anod eva Siwpodo METPLVO
ktlopa KUALVOPLKAG Lopdn ¢, OTTou oToV LoOYELD yvoTav N AAEoN Kal n anoBrikeuon
TWV OLTNPWY, EVW OTNV EMAvVw 6podo Bplokdtav o afovag KoL To cUoTNUA


https://el.wikipedia.org/wiki/%CE%9C%CE%B5%CF%83%CE%BF%CF%80%CE%BF%CF%84%CE%B1%CE%BC%CE%AF%CE%B1
https://el.wikipedia.org/wiki/%CE%9A%CE%AF%CE%BD%CE%B1
https://el.wikipedia.org/wiki/%CE%95%CF%85%CF%81%CF%8E%CF%80%CE%B7
https://el.wikipedia.org/wiki/%CE%A3%CF%84%CE%B1%CF%85%CF%81%CE%BF%CF%86%CF%8C%CF%81%CE%BF%CE%B9
https://el.wikipedia.org/wiki/%CE%91%CE%84_%CE%A3%CF%84%CE%B1%CF%85%CF%81%CE%BF%CF%86%CE%BF%CF%81%CE%AF%CE%B1
https://el.wikipedia.org/wiki/%CE%99%CE%B2%CE%B7%CF%81%CE%B9%CE%BA%CE%AE_%CF%87%CE%B5%CF%81%CF%83%CF%8C%CE%BD%CE%B7%CF%83%CE%BF%CF%82
https://el.wikipedia.org/wiki/%CE%9F%CE%BB%CE%BB%CE%B1%CE%BD%CE%B4%CE%AF%CE%B1
https://el.wikipedia.org/wiki/%CE%A6%CF%81%CE%B1%CE%B3%CE%BA%CE%BF%CE%BA%CF%81%CE%B1%CF%84%CE%AF%CE%B1
https://el.wikipedia.org/wiki/%CE%91%CE%B9%CE%B3%CE%B1%CE%AF%CE%BF

puetadoong tng kivnong. Ocov adopd Ta MreplyL, ATOV KATAOKEUAOUEVA ATTO TTaVi
Kall £(YaV LAKOG TTOU Kupavotayv ota 5-15 pétpa kot MAATog Loo e to 1/5 tou
HUNKOUG TOUG. Xpnaotpomolitnke maviol oav aAECTIKOG LUAOG OLTNPWV, OTIOU
umopouoe va aléoel 20-70 KIAA oLTnpwV ava wpa, avaAoya JE TNV Eviaon Kal thv
dopad Tou avépou, evw oav avtAntikog doVAee anod maAld kupiwg otn Podo, otnv
Kw kat apyodtepa otnv KpAtn.

H xpnowotnta Tou avepOUAOU amo TNV opXaLOTNTA €W CrUEPA eival
adlapdpnoBATnT KoL €XEL ONUAVTIKO pOAo otnVv eEEALEN TOAAWV MTUXWV TG {WAG
TOU aVOPWIOU OTIWG TNV YEWPYLA, TNV OLKOVOULQ, KOL TNV EMLOTNUOVLIKA Tipoodo.
Karmoleg amod auTég TG XpNOLUOTNTEG elvat:

A\eon TwV oLITNPWV
Ano&npavon edadwv

AvtAnon vepou

Mapaywyrn NAEKTPLKNAG EVEPYELAG

YV V VYV

1.2 Aveuoyevwntplec anuepa

O oKkomoc Twv avepoyevwwntplwv (A/T), 6nwg Tt yvwpiloupe oripepa sivat n
HETATPOTI TNG KLVNTLKAG EVEPYELAG TOU AVEUOU OE NAEKTPLKA evépyela. Mapoia
auta dev elvat 6An n moooTNTA TNG ALOALKNG evEpyelag dtabgolun yla mapaywyn. H
TIOOOTNTA TNG ALOALKNG EVEPYELAG TTOU lval SLaBEoLun yla mopaywyn EVEPYELAG O€
omnotadnnote tonobeoia, ovopdletal mukvotnta woxvog agpa (Wind Power Density).
H ox0¢ piag §€oung aépa LooUTAL UE :

aépa =%pAV3
Orov,
p: IUKVOTNTA a€pa

A: epfadov emupavelag odpwong (oTNV MPOKUUMEVN TTEPUTTWON TO EUPASOV KUKAOU
HE aktiva lon Pe To HAKOG Tou MTepuyiou)

V: toyutnta agpa

H tiui Tng mukvoTtnTag Tou agpa e€aptatal anod tnv atpoodalplkni iecn P katl tnv
amoAutn Bepuokpacia T TNG MEPLOXAG TTOU HEAETAUE CUUPWVA LIE TO VOUO LOAVIKWY
oeplwv:

P
" RT

R: otaBepa Rutherford n maykooula otabepd aepiwv

p



OL aVEHOYEVVATPLEG KATNYOopLOToLloUVTaL o€ 0pL{OVTIOU Kol Katakopudou afova,
w¢ mpog TNV SlelBuvor) Twv NTepLYLWV 0 OXEON LE TOV TIUAWVA KAL GE Micro,
HLKPEG, LECALEC KOl LEYAAEG, WG TIPOG TO LEYEBOC Touc. Ta kUpLa pépn pog A/T ta
orola kot Ba ol e MAPAKATW OTO OXESLAOTIKO KOUUATL ElvaL :

H Baon

O muAwvag

To kéAudog

Ta niteplyLa/ MTepwTn

O potopag

H dtpaktog

To KIBWTLO TOXUTATWV

To dppévo

H nAektpikn) yevvntpla
Ta cuotpota eAEéyxou

YVVVYVYVVVVYYVYY

Ztnv Ewova 1.1. BAEMoupE eVOELKTIKA TNV AELTOUPYELQ 0TO E0WTEPLKO TNG A/T.

TENNHTPIA

KIBOTIO TAXYTHTON

Ewkova 1.1 Mnyn: https://www.oleng.eu/anemogenitria-times-leitourgia/

OL AVEHOYEVVATPLEG UITOPOUV Vo XWwPLoToUV og §U0 Katnyopleg pe Baon tnv
S1evBuvon Tou agova Toug:

» Opuovtiou atova (HAWT - Horizontal Axis Wind Turbines)
» Katakopudou afova (VAWT - Vertical Axis Wind Turbines)
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Opiovtiou afova

Optlovrtiouv aéova Tnyn:
https.//www.anemogennitria.gr/hawt-
vs-vawt.htm

Ot opllovtiou atova neplotpédovral yupw amnod Evav
afova opllovtio we Tpog To emninmedo Tou e6Aadoug Kat
TaPOoUCLAIOUV TIEPLOCOTEPA TTAEOVEKTH LOTOL OTTO TLG
katakopudou. H diatagn toug anaptiletal ano évav
TuAwva KaBeto oto €5adog, Mavw oToV onoiov
tomnoBeteital o mUpyog. O MUPYOC UE TNV CELPA TOU
TIEPIKAELEL OTO ECWTEPLKO TOU TA AELTOUPYLKA
KOUUATLO TNG OVEUOYEVVATPLOG, dnAadn) Tov afova
TepLoTpodnC, Ta cuoTHUOTA TESNONG KoL EAEyXOU,
TNV NAEKTPLKNA YEVVATPLA, TO KIBWTLO TOXUTHTWY
KaBW¢ KaL Tov oTpodEa, TEPLUETPLKA TOU OTIOLOU
TomoBeTouvTaL TA TTEPUYLAL.

Ol avepoyevvntpleg opllovtiou afova nmapouactalouv

Sladopég 6oov adopd To PEYEBOG TOUC. Mo CUYKEKPLUEVA, UTIAPXOUV TECOEPA
HEYEBN AVEUOYEVVNTPLWY, OL MICro, oL ULKPEC, OL LECOLEG KOl OL UEYAAEC. XTOV
Tiivaka ou akoAouBel, paivovtal avaAUTIKOTEPA TA XAPAKTNPLOTLKA TOU KAOE

uey€bouc.

MéyeOog A/T loxU¢ €€660uL

(Kw)
Micro >1
Mukpég 1-50
Meoaieg 50-1000
Meydheg >1000

Mivakacg 1.1

'Yyog nupyou Awdpetpog Eppadov

(m) otpodta (M)  chpwong
(m?)

- <1 <1

5-30 1-16 1-200

30-70 16-55 200-2400

>50 >55 >2400

Ztnv napovoa epyacio eTAEXONKE Eva TUTTIOC ULIKPNG QVEUOYEVVATPLOG
TIAPOAMARCLWYV XAPOKTNPLOTIKWY UE aUTh¢ Tou mivaka 1.1, onwg 6a dovue otnv

OUVEXELQL.

YTapxeL aKOUN ULA KATNYOPLOTIOiNor autwy Twv A/, CUYKPLTIKA PE TV B€on
TWV MTEPLYLWY o€ ox€on e tov MUuAwva. Ot dUo Slatdgelg mou mPoKUTTOUV £ival:

» Hmpoonveun Stataén, oTnV MePUMTWON TNG OMOLAC, KATA TNV SLAPKELD TNG
Aettoupyeiag tng A/T, 0 AVEUOC TPOOTILMTEL MPWTA OTA MTEPUYLA TNG KOL OTNV
OUVEXELQ OoToV MUAWVA TNG. To peyaAltepo mocooto A/l ou kukhodopel
OTNV ayopa aVAKEL OE AUTHV TNV KaTnyopia.

» Humnveun duataén, otnv nepimtwon Tng omolog, Katd tTnv SLAPKELD TNG
Aettoupyeiag tng A/T, 0 AVELOG TPOCTIITTEL TPWTO OTOV TIUAWVA TNG KaL 0TV
OUVEXELQ OTA TITEPUYLA TNG. AEV XPELAIOVTAL OUPA YL VO AELTOUPYHOOUV, EVW
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UTTAPXEL IEPLTTTWON aloToXlog TOUC OTaV N KATeLOULVON TOU AVELOU YiveTaLl
avtiBetn anotoua.

Katakdépudou agova

Ot optlovtiou atova meplotpédovtal yupw amod Evav aova KABETO wg Mpog
10 eminedo tou 6adoug. 2 avtiBeon pe TNV MPonyouevn katnyopia ot A/T
Katakopudou atova, dev xpeldletal va eival OTPAUUEVEC TTPOG TNV KAteLBUVON Tou
OVEUOU, £TOL WOTE VA £LVOL AELTOUPYLKEG. AUTO TIG KAVEL VL €lval TILO amoSOTIKEG OE
TIEPLOXEC METABaAAOUEVOU agpa o€ olyKpLon e Tig A/T opilovtiou Géova.

MapoAa auTd, TAPAUEVOUV CNUOVTIKA ALlYyOTEPO ATOSOTIKES OTTO TLG
KAQLOOLKEG 0pL{OVTIOU TUTIOU. Karmoleg xapaktnploTikég A/T katakopudou Tumou
elvaw n Darrieus, n H-rotor kat n Savonius. H Savonius €ivat n 1o eUKOAN w¢ Tpog
TNV KATAOKEU TNG, EXEL OUWC TNV XaunAotepn anodoon. Evw, n Darrieus ivatl n mo
arnodoTtikr, Xwpi¢ wotdoo va MANoLAleL TNV amodoon HLag cwotd oxedlaopuevng A/T
optlovtiou TUMOU, YU AUTO KOl AAAWOTE £XOUV KUPLAPXOEL OTNV ayopd.

Darrieus H-rotor Savonius

Darrieus, Mnyn: Kuplog Mrewpytog, «ALoALko Ttapko -MEeAETN Kal avaAuon TNG AELTOUPYLAG TWV OVEUOYEVVNTPLWVY.

Avadoptka yla kaBe tumou afova A/T urtdpxouv ta £€n¢ MAEOVEKTHLOTA.
Apxika yia tig A/T katakopudou afova LoxUouv:

1. EUKOAOTEPEC WG TIPOC TNV KATACKEUN TOUC, KUPLWE AOyw Twv
TITEPUYLWV KaL TO YEYOVOG OTL SeV Xpeldaletal cuoTNUa TESNONG YL
VPNAEC TOXUTNTEG AVEUOU.

2. Aev UTIAPXEL AVAYKN AVOTTPOCAVATOALCUOU TOUG, 0€ KABe aAlayr) TNG
dopag Tou avéuou, IPAyUa IOV TIG KaBLoTd KataAANASTEPEG OE
TLEPLOXEC, OTIOU 0 Avepog Sev elval otabepog 1} TOU UTIAPXOUV
gunodia otov neptBaiiovra xwpo.

3. To KOOTOC KATAOKEUNG TOUC ELVAL TILO ULKPO O€ oUyKpLlon e Tig A/T
opllovtiou afova.

4. Eilvalmeploootepo aodaleis, SLOTL SV KLVOUVTAL OTLG LEYAAEG
TOXUTNTECG MEPLOTPOGNG TTOU KIvoUVTal oL 0pL{OVTLOU TUTIOU.
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Ao TV AAAN HePLA, Ta TTAEOVEKTH LATA TToU Ttapouatdalouv ol A/T opllovtiou
aova eival Ta €€N¢:

1. 'Exouv to peyaAuUtepo Mooooto anodoong nmou ¢tavel to 30%-40% o€
OX€0n UE TIG TiponyoUpEeVeG Ttou Sev Eemepvouv To 15%.

2. Aoulelouv og peyalutepeg oTpodEG apa Sev xpelalovtal T0oo
uPnAoU¢ avéuoug.

3. 'Exouv uPnAo agepoSuVaULIKO OUVTEAEDTN

MapaKkATw MopaTIBETAL CUVOTTIKA £vVag TivaKag e TIG anodoaoelg dtadopwv
tonwv A/T, o oxéon pe tov A= (w*R)/V, 6nAadr tou adltdotatou Adyou Tou Tng
TOoXUTNTOG TOU OKPOTITEPUYLOU TOU SpopEa Kal Tou cuvteAeaTr) Loxvog Cp.
Yuvoyilovtag, ylvetal Katavonto OTL N PEYAAN aUTH TIOWKIALQ O EMIAOYEC
OVEOYEVVNTPLWV aVTLIKATONTPIlEL TIC SLadOPETIKEC AVAYKEC KOL XPrOELG TTIOU
UTTAPXOUV TIAEOV OTOV TOHEQ TNG ALOALKNG EVEPYELAC.

MNapadelypatog xapLv, KAMoLog Unopel vat B€AeL val KAV EL TIC AVAYKEG TOU
yla mopaywyn NAEKTPLKN G EVEPYELAC OE OLKLOKO EMIMESO, EVW KATOLOG AAAOG UmopeEl
va evOLadEPETAL YLO EYKATAOTOON EVOG OAOKANPOU ALOALKOU TIAPKOU. AKOUN, OL
KOLLPLKEG OUVONKEC Kal 0 TEPIBAANOVTAC XWPOG YUPW ATIO TNV EYKOTACTACHN HLOG
avepoyevvnTpLag, eival 8Uo oAU Baoikr TAPAYOVTES YL TNV EMAOYN TOU TILO
arnodotikou tumou A/l ou TpENeL va emAexOel 0TNV EKACTOTE MEPLMTWON.

0, Betr
06 and

1Savinst arsdSoor ywa
Spouda rirou Srag

Tormépuyos Spoybas

05
g
04 TOAUrTEDUYOS \T\
Spopbag
03 MOVOTTEpos Spopas
x Apoyéas Darrieus

02 Ol avBixds

reparmép oS

Spoweas
01 /@AWSWM

A

0 2 4 6 8 10 12 14 16 18

Mivaxac anéboonc Stapopwv Tonwy A/T
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1.3 YmoAoyioudc¢ avaykwv o€ NAEKTPLKT) EVEPYELA TNG OLKIOIC

O xwpog dtapovng mou dlatiBetal yia tnv otkia €xel epPadov 13t.u. Na tnv
€UPEON KATA TPOCEYYLON TNG NAEKTPLKNC KATAVAAWONG Tou KataAupatog Andonkav
UTIOYILV LD OELPA NAEKTPLKWY CUOKEU WYV, OL oTtole Ba Bplokovtal og kaBnuepvn
Aettoupyla, pe TNV mapadoxn OtL To KataAupa Ba eivat Stabéoipo kab’ 6An tnv
SlapKeLa Tou xpovou.

OLmAnpodopieg katavaAwong avtAndnkav amnod tnv Alota «Katavailwaon kat
KOOTOG XPr1ONG OLKLAKWY CUCKEUWV», TWV 08NYLWV EVEPYELAKNG CNUAVONG TNG
Eupwnaikng Evwong (BAéne mapdptnua) Kat urtoAoylotnkayv e tnv Bonbeta tng
Sltadiktuakng MAatdOpUag UTTOAOYLOOU NAEKTPLKNG KATOVAAWGCNG OLKLAKWY
OUOKeUWV. Ta oTolxeila ou poékuav eival ta €€NG :

ZuoKeun loxOg w Katavahwon kw = Xpdévog Asttouvpyiag KatavaAwon kwh /xpovo
Wuyeio 90 1.35 1 pépa 788.4
MAuvtrplo pouXwvV 2260 3,92 1 m\bon 117.85
Kepapikn eotia 2000 2 1 wpa 730
Opuyaviépa 1500 1,5 1 wpa 17.3
Bpaotrpag vepou 3000 3 1 wpa 26
TnAedpaon 300 0,3 1 wpa 328.5
ITEYVWTNPOG 2000 2 1 wpa 104
MOAALWV
Oeppooidpwvag 3000 3 1 wpa 469
10 Adumeg 35 kw 35 0,035 1 wpa 127*10
KAwpoatiotiko 9000 800 0,8 1 wpa 417
btu
HAeKTpLKO cwa 2000 2 1 wpa 3650
Zovolo 5396

‘Exovtac UTTOAOYLOEL TO TTOOO TNG TN OLAC TTOPAYOUEVNG NAEKTPLKIG EVEPYELAC
otig 10.365,5 kwh, yivetat avtiAnmto ot n Windspot 3.5 pnopeil va kaAUeL oto
oxe&06v 010 SUTAACLO TIG AVAYKEC TOU KOTOAULATOC.
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1.4 H Windspot 3.5 kw

H Windspot 3.5 ano tnv etatpsia Sonkyo Energy, sival pia pkpn
avepoyevvntpla oplovtiou afova, oVOUOOTIKAG LoXUG 3.5 kw tou avtamokpivetat
OTLG QTOULTAOELSG TNE Epyaciag Kal AOyw Tou eVOAAOKTIKOU cUCTHUATOC TESNONG TNG,
gexwpLoe PETALL MOPATTANOLWY EVOAAOKTLIKWY Kal ETUAEXDNKE va. xpnotiomnotnBel
oTnV mapoloa PEAETN, HUE KATIOLEG AAAAYEC OTNV eEWTEPLKN TNG Lopdr). Ta
AELTOUPYLKA XOPAKTNPLOTIKA TNG tapouotalovtal autolola, onwc divovtal anod tnv
etalpla.

Qotoo0, 66ov adopd TNV Hopdr) TNG, UTIAPXOUV KATIOLEG TPOTIOTIOLOELG TTOU
adopouv To KEAUDOC Kal TNV oTNPLEN TNG KOL WG OTOX0 £XOUV Va EEUTINPETIIOOUV TNV
KaAUTEPN TOMOBOETNON TNG, EOCWTEPLKA TOU KTLpiou. OL alAayEG aUTEG, Sev eTihEpOUV
oAAOLWOELG oTNV Asttoupyia tng Kabwg dev adpopoUuv Ta PEPN TTOU EUMAEKOVTAL
AQUETA 0TNV CUAAOYN TNG QLLOALKAG EVEPYELAG KAL TIOU £XOUV AEPOSUVAULKO
evéladépov, dnAadn ta mrepuyla kot to otpodeio. Autd ta pEpn oxedlaotnkav
ocUUdwWVA PE TIC apXLIKESG TpoSLaypadEC TNG TaLpia.

Ot aA\ay£G QUTEC OTIWC Ba SOV UE TILO EUTIEPLOTATWEVA OTO EMOUEVO
kedalalo adopouv, TPWTOV TNV oupd ou adalpeite, kabBwc dev e€unnpetel MALov
KATIoLoV oKOTO, £hOCOV N avepoyevvnTpla Ba BplokeTal EYKAELOTN O EOCWTEPLKO
XWPO, ULUOUKEVN TOV TTOAALO EUALVO LNXOVLOMO Kal SeUTEPOV, TO cUCTNUA OTNPLENG
NG, 6mou mA€ov Sev Ba ylvetal péow muAwva, oAAd pe Tnv BorBela maKTwong ota
Tolywpata. Mapakdtw SIVETAL O THVOKOG TEXVIKWVY XOPOKTNPLOTIKWY TNC.

MINAKAZ TEXNIKQN XAPAKTHPIZTIKON Windspot 3.5

Ovopaotikn oxug (kw) 3.5
Ovopaotikr taxvutnta (m/s) 11,5
Tayvtnta Stakomng (m/s) 3
Avwrtatn taxutnta avtoxng (m/s) 60
AplBuo¢ tepuylwy 3
Aldpetpog potopa (m) 4,05
EpBadov meploxnic odpwong (m?) 12,88
Ektipwpevn etiota mapaywyh woxig (kwh) 4.802- 10.839

(*ue péon taxvtnta Asttoupyiag 5-7 (m/s) )
Metadoon aueon

Karmolog pumopel va mapatnpriosL OTL amo To UNXAVIKA PEpN AELTEL TO
cvuotnua nednong, £va Baotko Koppatt tng Stataéng. Auto cuppaivel S1OTL Tov podo
Tou dpévou, avalappavouv ot poxAot otpéPnc Twv ptepwv. OUCLAOTIKA, oL poxAotl
oTpePnC elvat avoleldwTteg MAAKEG TTOU TomoBeTouvTal oTnV BACH TWV TTTEPUYILWV
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Kall EAEyXouV TNV KAlon Toug, £T0L WOTE OTAV Elval avaykaio va to oTpEDouV He
Tétola dpopa otnv tevBuUVEN TO AEPQ, TTOU VA OTOATA TNV EPLOTPODH TOUG.

‘Evag amo toug Adyoug mou enhéxOnke n Windspot 3.5 kw w¢ evéelktikn
AUon gilval auth n WBLALTEPOTNTA O0TO cUOTNUA TESNONG, SLOTL TNV KOBLOTA TILO ULKPN
o€ pu€yebocg kal eLKOAN OTNV CUVAPHOAOYNOT, EVW AKOWUN OE epimTwaon BAABNG Twv
HoxAwv, n amAn oxedlaon toug, mou amnaptiletal amno TG avoleidwTteg MAAKES KL TLG
KOXALOOUVSETDeLG, BonBaeL aTnVv ypriyopn Kol OLKOVOULKOTEPN emSLopBwoaon Toug, ot
avtiBeon pe éva avtiotolyo mMpoPAnUa os éva cUOTNUA SLOKOPPEVWV.

H avepoyevvitpla anaptiletal anod ta e€R¢ e€aptripata:

Y

2T 3 nrepuyiwy

YeT 3 avoleldwtwy MAAKWVY yLa TIG BACELS TWV MTEPUYIWV
1 &€ovag Levéncg

1 petafoAéag ywviog

1 yevvntpla

KéAudog

2 epBAApOTA KOPUOU

1 oet Bouptowv

1 oet SaktuAiwy

YVVVYVYVVVVY

EruuntAéov xpriowuec mAnpodopieg

» -20/50 CeoBepuokpaotako eUpog Asttoupyiag cUpdwva Pe Tov Sebvi
Kavoviouo IEC 61400-2.

» 37.1dB(A) entinedo BopuPou mou kataypadnke o andotacn 60 m ano to
KEVTPO TOU poTopa pe otabepr taxvtnta avépou 8m /s (17,9 mph, 28,8 km /
h), mukvotnta aépa oto enimedo TNG OANACCOG KOL KATAVOLL TOXUTNTOG
avépou Rayleigh.

» 25 £tn ekTipwUevn dlapkela {wng oTLC Lo OKANPECG OUVONKEG, e€QLPETIKA
oAatouya meplBaArlovta 1 TonoBeaoieg pe UPNAEG LECEC TAXUTNTEG OVEUOU.

» KaOe 12 prjveg PETA TNV EYKOTAOTOON KOl KABE popa OU EPXETAL pLa
HEYAAN Katalylda 1) TaxUTNTEG AVEUOU TIAVW Ao 25m /s, mpémel va yivetal
€A\eyxo¢ acdaleiag TOU avePOyevVNTPLAG.

» KaBe 7 xpovia, avtikataotoon Twv Bouptowv.

Ooov adopd T UAKA KATAOKEUNG YLa Ta SOULKA HEPN ELvaL, KATAOKEUAOUEVA
a6 avoéeibwto xaAuBa kat aAoupivio, evw oL Aemideg kal AAAa e€aptripata ano
TLOAUECTEPLKN pntivn, (veg yuaAlol, mAaoTiko kal xaAko. OAa mpootatevovtal
owoTa amo tn dlaBpwon, eite pe ev Oepuw yoABaviopo ite pEow GAAwvY
ETUPAVELAKWY EMEEEPYACLWV YLa VO SLOOPAALOTEL ETTAPKNC TPOCTACIA AKOWUN KL O
aAatouya mepLBaArlovta. EKTOG autou, oAOKANPO TO cUCTNUA EVOL OPPAYLOUEVO YL
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va anogpeuxbel n elcodoc vepou, okovng ) omoloudnmote aAAou cwpatidiov. Me
QLUTOV TOV TPOTIO TA NAEKTPLKA £€apTAMATA Elval AodaAr Kal KAAQ TTPOCTATEUUEVA.

MNapakdtw divovtat Suo mivakeg mou Selyvouv, TNV KAUMUAN LoXUG Kal Tnv
€TAOLA TTOPAYWYH EVEPYELAG, OE CUVAPTNON HE TNV TaXUTNTA Tou avépou. Onwg Ba
50U E OVAAUTIKOTEPQ KO TIAPAKATW, OTNV EPLOXN ZEAL AUTIEAOU TIVEOUV AVEHOL
Taxutntog 8-10 (m/s). Avatpéxovtag otov SeUTEPO TVaKQ, YLO LEGN TLUH AVEUOU 8
(m/s), divovtat 13.818 Kwh etrjoloc mapayopevng nAeKTpLKN G evépyelag. AeSouévou
OTL OL KALPLKEG oUVONKEG eV Bal elval OAEC TIC NUEPEC TOU XPOVOU EUVOIKEG,
anodpaoioTtnke EVOG CUVTEAECTAG EVUVOTKWVY NUEPWVY,

EVVOIKEG NUEPES TOV YpOVo _ 30%9

, , , = = 0,75.
0A¢¢ oL uUéPES TOV ¥ pOVOU 30%12

JUVETIWG, TO OO0 ETNOLAG TTAPAYOUEVNG NAEKTPLKNG EVEPYELAC LOOUTAL ME:

13.818*0,75 = 10.363,5 kwh.

WINDSPOT 3.5 power curve (According IEC 61400-12-1 standards)
Power output at 11 m/s (24.6mph) at standard sea-level conditions is 3472 w.

WIND SPEED POWER

1500 [m/s) (W)

0 [}

1 1

1000 2 1

3 10

3500 ~ =

: 5 285

5 566

3000 7 572
s 1279
9 1790
= 2500 10 2469
= 11 3207
b4 12 3697
S 2000 13 3878
14 3967
15 4032
1500 16 2095
17 4140
18 4160

1000
19 4170
, 20 4180
500 21 4188
/ 2 4196
23 4204
0 4 22 4210
1 30 7 9 M2 43 A4S 47 49 2 23 25 - 2214
Wind {m/s)

Mivakag kaumuAng toyug Windspot 3.5
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WINDSPOT 3.5 Annual Energy Production

Estimated annual energy production assuming annual an average wind speed of 5m/s
(11.2mph) is 4802 kwh.

22000
20000
18000
16000
14000
12000
10000

8000

Annual energy production (Kwh]

6000

4000

2000 +

3 4 5 6 7 8 9 10 11 12
Wind (m/s}

Annual Energy Annual Energy Annual Energy Annual Energy Annual Energy Annual Energy Annual Energy Annual Energy

Production (Kwh) Production (Kwh) Production (Kwh) Production (Kwh) Production (Kwh) Production (Kwh) Production (Kwh) Production (Kwh)
4m/s Averag Smfs g 6m/s g Tmfs A g 8 m/s Average 9 m/s Average 10 m/s Average 11 m/s de Average
wind speed wind speed wind speed ‘wind speed ‘wind speed ‘wind speed wind speed wind speed

2417 4802 7736 10839 13818 16488 18740 20515

Mivakac etrjotac napayouevng toxuc Windspot 3.5

Ye meplntwon paAlota mou napayetal mheovalouoa evépyela, Sivetal n
Suvartoétnta ocuvdeong tng Windspot 3.5, pe pmatapia ya xprion ektog SIKTUou
onwg ¢aivetat otnv Ewova 1.2.

T8
~ 5 ’ Dumg Load
/* Off . grid Invertes
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[\

Controlier

Brake switch Battenies Generator
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2° el Apumélou

2.1 lotopla kat xapaktnpLoTikd Tomou

H tonoBeoia el
Aurmnéhou Bploketal otnv
avatoAkn Kpitn oto
opormédio AaolBiou oe
upopetpo 910 pEtpa.
ITnv meploxn avékabev
UM PXE Tapadoon otnv
XPNON AVEUOLUAWV TTOU
TOTE £l)0vV WG OKOTO TNV
aAeon Twv ottnpwv. H
YUV KopudOoypaupr oto
Bopelobutikd LYW TOoU
oporediou, mou dpépeL To
ovopa «Auxevag
Aumnélou», anoteAoUoE TO
ONUAVTIKOTEPO
«MUAOTOTILY OXL UOVO TNG
€UPUTEPNG TIEPLOXAG TOU
oporediou aAAG Kall
0AOKANPNG TNG KpAtng. Me
katevBuvon ano ta
BopeloavatoALkd mpog ta
VOTLOSUTLKA,
QVAMTUOOETAL €va €VIAi0 oUOTNUA, AMOTEAOUEVO ATIO 27 UOVOKALPOUG
OVEUOUUAOUG, OL OTIOlOL XPNOLUOTIOLOUV TO EUVOIKO LOALKO SUVAULKO TNG TIEPLOXNG
TIOU TIOPAYETAL OO TOUG BopeloSUTIKOUG AVEHOUG. Inuepa £xouv SlacwBel 24
HUAoL, Tou amoteAoUV TOoUpPLOTLIKO a€LoBEATO TNE TEPLOXNC KOL LOTOPLKO YvnUELD
OVOYVWPLOUEVO Ao TO UTIoupyElo TOALTIOMOU. Elval éva amo ta peyoAltepa
TAPASOCLOKA TIAPKA UE TOV XOPOKTNPLOTIKOU TUTIOU aveUOMUAOU, «METAAOOXNHOU»
n «Movokatpou» pUAou.

AveuouuAot oto ZeAi AumtéAou

Ooov adopd 1o aoALko SuVAULKO TNG TIEPLOXNG, OTWG avadEPONKE Kal Lo
TAVW, lval apKeTA HEYAAO Kal EUVOEL KABE TUTOU alOALKN pnxavh. FEVikOTeEpQ, TO
OLLOALKO SuVAULKO TOTIOU pmopel va BpeBel, eite péow eldIKWV xaptwy, €ite Ue TNV
BonBela twv dedopevwy amnd tnv EBvikn Metewporoyikn Yrinpeoia (E.M.Y) i ko
OKOWN OO OTOULKEG UETPNOELG LE TNV BorBsla aveOUETpOU N avepoypadou.

Mo CUYKEKPLUEVO LECA ATIO TOV TIOPOKATW ELOLKO XAPTN LETPNONG LECOU
atoAkoU duvaptkou otnv EAAGSa, Slakpivetal otL evw O6An n Kprtn ametlkoviletol
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npacwo/kitpwvo xpwua, Bploketatl SnAadn otic SUO MPWTEG KOTNYOPLEG LETPNONG UE
XOUNAG PECO aloAlkd Suvapiko tomou 0 - 5 m/s, avaAoywg TNV EPLOXI, TO OPOTESLO
NaoBilou amelkovileTal PUe UITAE XPWHA, TTOU TIOPATIEUTIEL OTL SUO KATNYOPLEC, e
HECO aLOALKO Suvapko 8,001 -9 m/s kat 9,001 — 10 m/s avtiotowya. H mAnpodopia
ouTh, SLHOTAUPWVETOL KAl aTtO TOV XAPTN AloAlkoU Suvaplkol TOTou, ToU
gpyaoctnpiou Risg tng Aaviag, mou katatdooesl tnv KpAtn otnv deutepn peyalutepn
KaTnyopia aloAlkou SuvapikoU Ue péon etnota taxvutnta 10- 11,5 m/s ywa
KOPUPOYPAUUEG, OTIWGE TO 0poTESLO AaoLBiou. AESOUEVWY OAWV TWV TTOPATIAVW,
ylvetal avtiAnmto Ot n epLoXn TOU UEAETAUE €lval TAEOV KATAAANAN yLa
eMeVOUOELG OTOV TOMEN TNG TTOPAYWYNG OLOALKNG EVEPYELAC, OTIWG N EYKATAOTOON KoL
Aettoupyia tng olyxpovn A/T ou TpoTelveTal péoa amod TNV mapoloa epyacia.

) i o - od =7
S 3 - ~
Average yearly wind speed ‘ = A
0 - 4 m/sec & >
4,001 - 5 m/sec ‘
i
- 5,001 - 6 m/sec
- 6,001 - 7 m/sec
- 7,001 - 8 m/sec
- 8,001 - 9 m/sec
- 9,001 - 10 m/sec
- > 10 m/sec

Xaptne etnotou atoAikov duvauikou EAAadag Mnyn: Kupiog Mewpytog, «AloAiko mapko -MeAEtn ko
avaAuaon tng ALtoupylag TwV AVEUOYEVVNTPLWVY.

2.2 O uvAog ato ZeAi Aumédou

O 7°¢ poAog amnod tnv Bopela LePLA ATMOTEAEL TO AVTIKELPEVO TNG LEAETNG TNG
napovoag epyaciac. H HEAETN AMOKATAOTOONG TOU KTIOUATOG TTpayatonol)onke
amo tov cuvadeido lNafptiA NUKTapn, oTa MAAioLO TOU HETATITUXLOKOU
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TIPOYPAUHOTOC TNG APXLTEKTOVIKI G OXOANC Tou MoAutexveiou Kpntng Kal ta oxedla
napatiBevral mapakatw. To VEO KTiopa £XEL amokataotabel ano pBopég, Exel
avuPwBel to tafavt amod tnv Bopela PepLd Tou Kal BAcel autoL €XEL yivel n
Slaotaclohdynaon tng npotewvopevng A/T, n onola Ba tomoBetnBel 0To E0WTEPLKO
Tou, otnv B€on tou maAalou EUALVOU PNXAVIOHOU, o0 omolog €xeL TAéov adalpebeL.

To ktiopa amoteAeital and pa Pkpn mMETPLVN AUAR OTO VOTLO LEPOG TOU,
opBoywviou oxnuatog 5,70 LETpwV PNKoUG Kat 3,55 PETpwV TAATOC, HE Eva Avolyua
KATA TO HECO TNG SUTIKAG MAEUPAG ToU To omoio anoteAel Tnv elcodo otov e§WTEPLIKO
XWPO TOU KTiopatog. Na onuelwBel 6Tt To A0 TwV Tolyiwv autwv ival 0,67
HETPA, EVW TWV TOLXLWV Tou HUAoU ota 0,63 pétpa. AKOun 6cov adopd tnv popodn
Tou pUAoU, amod tnv Bopla pepld SnAadn TNV MAEUPA TOU AVEUOU, ATOTEAELTOL OO
€va NUIKUKALO aktivag 1,13 pétpwv.

H nUKUKALKA TIAEUPA BPLOKETOL TTAVTA ATIO TNV PEPLA TWV TIVEOVTWYV AVEUWV
yla va SLEUKOAUVETAL N POr) TOU QVELOU, 0G0 ToV SUVATOV TEPLOCOTEPO Kall
napdAAnAa ylo va amogpevyetal n dnuoupyia otpoBlicpwy. Micw and to
NULKUKALO, TO KTioOpa cuvexi(eTal KTIOMEVO HE opBoywvia popdn pnkoug 7,28
HMETPWV Kal TAATOUC 3,55 HETPWVY OMWG TNG EEWTEPLKAG QLUANC, KATOANYOVTOG £TOL
otnv €icodo Tou pUAou Omou BpPLOKETOL N TTOPTO TOU KTIPLOU. ITIC SLOOTACELG AUTEC
oupnepAapBAveTAL KAL TO TTAXOC TWV Tolxiwv ou avadEépBnKe MPonyouUEVWC.

To e€wteptkd UYPOG Tou KTiopaTog StadEpeL KOTA LAKOG TOU KTipiou. Mo
OUVKEKPLUEVQ, N TILO XOUNAR TTAEUPA TOU PUAoU dnAadn n votia mAsupa, BplokeTal
ota 5,17 pétpa oto UPog, evw n Bopivr MAeupa Bpioketal ota 5,90 pétpa. TENOG,
onUavtiko eival va avadepBei n B€on tou mapabupou g Boplvr¢ MAEUPAC, Ao TO
orolio oto nmapeABov £Ryatve o EUALVOG Afovag TOU UNXAVIOUOU TNG MTEPWTNAG KL
Twpa Ba anoteAécel To onueio €660u Tou potopa, T cuyxpovng A/l mou Ba
gyKataoTtooupe. To mapdBupo autd Bploketal e€wteptkd o YOG 4,17 HETPWV Kall
EXEL TNV HOpdN TETPAYWVOU TTAEUPAC EVOG LETPOU, TIPAYHO TIOU ONUALVEL OTL O
HUNXAVLIOUOC TNE TTEPWTAC TNG VEG A/T Ba pEmeL va e€€pXETAL A0 TNV AUTH TOU
€VOG TETPOYWVLKOU HETPOU.

Mapakatw mopatiBevral Ta oxedla mPOTAoNC TNG OTATLKAG OMOKATACTACNC
Tou KTiopatoc. Ta oxédla avrikouv otov cuvadeAdo MapptiA NUktapn Kot
QTTOTEAOUV HEPOG TNG UETAMTUXLAKAG TOU SLatpfnc. Not onpelwBel 6TL 0 pNXavIoUOg
Klvnong mou amelkoviletol ota mapakAtw oxedla, elval LEPOC TN TPOTACNC TNG
HETATTUXLAKAC SLatpLBng Ko OxL n mpotewvopuevn A/T.
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2.3 TomoB£ETNon aveLOyEWNTOLAC OTO KTioUQ

Mo TV KAAUTEPN avamapAoTacn tng TonobETnong, oxedlaotnke éva avtiypado
Tou Ktiopatog, opoiwg oto Solidworks 2017 kat otnv cuvéxela Snuloupyndnke U
OUVOPHUOAOYNCN TOU KTLPLOU KaL TNG QVEUOYEVVATPLOG, OTIWG GALVETAL TTAPAKATW.
Ma tnv KAAUTEPN KOTOVONON TNG TomoB£Tnong mapatiBevral kat oxESla o Toun.
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3° 3xebiaon og auotnua CAD

3.1 Medoboloyia oxsbiaonc

MNa tnv Sleknepaiwaon Tng oxedlaong xpnoLLOTOLONKE N MOPAUETPLKA
povtehomoinon. Me Tov 0po aUTO EVVOOU LLE TNV SUVATOTNTA TTOU £XOUV Ta
cuotruata va opilouv OAeC TIC SLACTATELS TNG LOPPIC TOU LOVTEAOU WG
TIOPOLUETPOUC KAL VOL ETILKUPWVOUV ECWTEPLKA TNV duvatotnta dnuLloupylag tou
TeEAKOU POVTEAOU.

Mo ouykekpLéva, Kata TV oxediaon tou povtédou, kabe dldotaon mavw
01O OX€810 elval pia HeTafANTH n omoia malpveL pLa TPy ULATIKY TLUH. Z€ TIEPLTTWON
Aoumdv, mou o Xpnotng emBupel va aAAGEEL TNV TIUA Hiag dtaotaong, HeTaBaAel
avTioToLya KaL TNV YEWMETPLA TOU HOVTEAOU KaBwC To cUOTNUA avadnpLoupyEel TNV
VEQ TOU popdr, N omola CUVASEL PE TNV VEQ TLUN TNG dldoTacn .

To AOyLOULKO EAEYXEL TNV VEA TLUN TNG Sldotaong Kot emMaAnBeveL OTL oL VEQ
TLUA auTn ival amodektr) anod tnv apxLkr tomoAoyia 1) 0tL Sev avalpel ANAEG TIUEG
OTO OXNO KOL OTNV GUVEXELO avadnULOUpYEL TO HoVTEND. KOTA auTov Tov TPOTo N
S10pBwoaon Kal n avanpocapuoyn Twv oxedlwv €yve TOAU Lo EUKOAN Kal apeon. Ot
S100TAOELG TOU KTiopatog AdOnkav urtoLv Kot amoTtéEAecay TEPLOPLOUOL Kal LETPA
OUYKPLONG YLO TNV TIOPAPETPLKN LovTEAOTIOINGN TNG CUVAPHOAOYNONG TNG
OVEHOYEVVNTPLOG, EHOOOV QUTH €XEL TNV cUUBaOH OTL Ba TpEnel va eykataotabel
OTOV ECWTEPLKO TOU HUAOU OTIWGE O TIPONYOUEVOC UNXOVLOUOC KoL va AELTOUPYEL 0G0
QoS OTIKA HAG ETUTPEMOUV OL TIEPLOPLOOL aUTOL.

MpwTto Bripa avoiyovtag to neptfariov tou Solidworks 2017, sival va
emAEEoL e amod TNV ypapun evtohwv New->Part->O0K. AkoAoUBw¢ avolyel To
napaBupo oxediaong onwg daivetal otnv elkova 4.1 MApAKATW.

‘;SSOL’DWORKS Y O-H-E-&- @' (-] & - Part3 Search Commands Q-l?2-_0x
S -@-N-E @ o -
. G Z @ <
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i
% Part3 (Defoult<<Default>_Display State

=

P

>| *Trimetric

1

Ewkova 4.1
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ApXKa oTo MAaiolo voupepo 1. TnG elkOvVaG BAEMOUUE TIC EMIAOYEC ETULITES OV
OUVTETAYUEVWYV OTO omolo Ba oxedidooue. H emidoyn emunédou eival Baotkn,
KaBwg mpemnel va tpoadlopilou e to eminedo oto omoio BEAouE va EpyacToUE
kAaBe popa mpLv apyxicoupe kamolo Sketch. Emiong, pnopei va ennpedosL tnv
Hopdoloyia tou teAkou oxediou i kat va pag SteukoAUvel otnv oxediaon epdoov
€XOUUE TNV SuvatotnTa va ETUAEEOUE CUCTHUOTO CUVTETOYUEVWY OF
OUYKEKPLUEVEC ATIOOTAOELS £lTe PETAEL TOUG, E(TE O OXEON UE KATIOLA ETMLDAVELA I
HOPPOAOYLKO XOPAKTNPLOTLKO.

210 mAaiiolo voupepo 2, BAémou e Tig evioAEg Sketch. Ma va apyiooupe kaBe
oX€610, matape tnv evioAn Sketch kat Staléyoupe TG KATAAANAEG EVTOAEG yLa val
OXEOLAOOUUE TNV YEWMETPLa TTOU BEAOUE 0TI SUO SLAOTACELS. EVOELKTIKA KATIOLEG
EVTOAEC TIOU UIMOPOUUE VA BPOULE KAl TLG OTIOLEG XPNOLLLOTIOL| CAE VLA T
efaptipata pag sivat:

Rectangle (yia tnv dnuioupyia opBoywviou)

Line (yta tnv dnuioupyla ypapupung)

Circle (yta tnv dnuoupyia kUkAou)

Arc (yta tnv dnuoupyia to€ou kKUKAoU)

Point (yta tnv tomoBétnon onpeiou)

Trim Entities (yia Tnv dtaypadn KAmoLlag yewUETPLOG)

YV VVYY

Ta e€aptrpata mou oxeSlacape lval LOVIEAQ OTEPEWVY, TIOU ONUALVEL TTWE O
H/Y €xeL yvwon tn¢ TomoAoylog TOU QVTIKELLEVOU TIOU BPLOKETAL TIPOG oxediaon,
SnAadn mou UTtAPXEL KEVOG XWPOG KAL TIOU TO AVTIKELMEVO. TEAELWVOVTACS TO OXESLO,
natdpe Exit Sketch katl mepvape ota popPoAoylkd XopaKTNPLOTIKA TOU LOVTEAOU
Features, onw¢ daivovtal oTo MAALOL0 TNG EIKOVAC 4.2 T OTol0 AVOTTOPLOTOUV TLG
dUOLKEG KaTEpYaoieg kKata TNV mapaywyn. OL eVTIOAEC AUTEC SnuLoupyouv
OUCLOOTIKA TNV TPpiTn dldoTaon Tou eEAPTAMATOC KOl OL TILO XOPOKTNPLOTIKEC ATIO
OUTEG elvat:

Extrude Boss/Base (E€wOnon)

Revolve Boss/Base (Anutoupyia otepeol HEOW TEPLOTPOPNG)
Revolve cut (Meplpetpikn komn)

Shell (Anuwoupylia keAUdouc)

Pattern Features (Anuloupyia potifou)

Lofted Boss/Base (Anuioupyia otepeol petatl SU0 emidpavelwv)

YV VYVYYVYYV

- 3
g U o
Etruded Revolved Eifs::;m iz Instant3D
Boss/Base Boss/Base v
Features | Sketch | Evaluate | DimXpert | SOLIDWORKS Add-Ins | SOLIDWORKS MED // Jo! fi i ﬁf rﬂg []] 4 *.]@} Ei!ﬂ D

Ewkéva 4.2



OAeg oL TapamAavw eVEPYELEG KoL omtolar AAAN €mAOYr) KAVOULLE OTO OXESL0
QUITOTUTIWVETOL OTO LEPaPXLKO §€VEpOo oxedlaong mou dnuLoupyeital autopATA KATW
amno ta enineda oxediaong (BAéne voupepo 1, otnv elkéva 4.1). Auto amnotelel éva
LEpapXLKO 6€vEpo To omoio Slatnpel Tn oepd Snuoupyiag Tou poviélou. To MpwTo
XQPOKTNPLOTLKO TIOU €LOAYETAL 0TO 8EVOPO, OVOUALETAL BOOLKO XOPAKTNPLOTIKO Kall
elval o yovéag yla ta umtoAouta xapaktnpiotnka mov Ba dnuioupynbouv otnv
OUVEXELQ, Ta oTola elval EcwTEPLKOL KOPBOL TOU BACLKOU XOPAKTNPLOTIKOU.

3.2 Meoboloyia ouvapuoAdynonc

H Stadikacio cuvappuoAdynong mou XpnoLULoToLBnKe yLo TNV AVELOYEVVATPL
pag, ovopaletal ano Katw-npog-Enavw (Bottom-Up) cuvappoAoynon. Auti n
HEBO0BOG elval n TiLo KAAoOLKN Kal eUKOAN, OTav OAa ta e€aptrata £XOUV
oxedlootel KAl N cuvapuoAdynon amoteAelTaL Ao OXETKA Alya Koppatia. Me tnv
HEBOSO aUTA SNULOUPYOUVTAL IPWTA TA LOVTEAQ TWV AVTIKELMEVWY EEXWPLOTA, OTNV
OUVEXELa SnLoUpYELTaL TO apXeio cUVAPUOAOYNONG KOL OE AUTO ELCAYETAL TO
BaolkO AVTIKEIPLEVO TTOU TTAVW O 0UTO Ba cuvappoAoynBoulv ta emopeva
avtikeipeva. (Ekovad.2)

i . z = | Anuioupyia
P |Anpiovpyia EEapTtripartog > Zuvcr:)“po)\g\\/(ncr]g
8 v
- e >ZuvappoAdynon
Anuioupyia MX == Egaptparog

v
AAAayn MNapapéTpwyv

TéAoOGg
ZuvappoAoynong
EapTnuaTtwy;

Ox1

y
Anuioupyia xediou
EgapTtrpartog -

L

Anpioupyia Zxediou
ZuvappoAdynong

TéAog
Anpioupyiag
EapTnudatwy;

A 4

Ewkova 4.2

KaBe edptnua mpooaptdtal mavw oto BaoLkO avTLKELEVO He TV BorBsla
Twv evtoAwv Assembly constrains, oL omoieg SnLoupyoUV XWPLKEG OXEDELG LETAEV
TWV KOppoTIwV. Eva e€dptnua pmopet va xpnotpomnolnBetl mapandvw and pa ¢opeg
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O£ pla cuvappoAdynon, evw Aoyw tng apdidpoun cuoxEtiong kabe popa mou
oAAAZeL KATL OTO apPXLKO e€dpTnua Ba aAAAleL Kal oTn TEAKH cuvapoAdynon Kal To
avtiotpodo. Emiong éva apketd xpriolpo epyaleio tou Solidworks 2017 sivat to
Assembly features, 1o omnoio Sivel tnv Suvatdtnta emhoyr¢ KoxALooUVSEDNG yLa pLa
ouvapuoyn Kat tnv oxedlalel autopata.

3.3 Aévébpo ouvaploAdynonc
' TNV EUKOAOTEPN KOLL TILO YPHYOPN CUVAPUOAOGYNGCN TOU TEAIKOU OVTEAOU
KAVOE xprion Tou 8évépou cuvappoloynonc. H cuvappoAoynaon SLeKMEpALWVETAL
amno Ta cuothuata Sloxelplong cuvapUOAOYHOEWYV TA OTola Elval evomoLnUEVa e
TOL CUCTAHATA OTEPEAC HLOVTEAOTIOLNGT, ELBIKA YLO ULKPOU PeYEBOUG
ouvappoAoynoswy, SekAdwv £wg ekaTovtadwy e€0pTNUATWV.

H Baotkn apxn Aeltoupyeiog Twv cUCTNUATWY AUTWV €ivatl, n Snuoupyia
HEPLKWV CUVAPUOAOYNOEWY OO Ta EMUEPOUC e€apTAATA KAl N Snoupyia tng
TEAKNC OUVOPHOAOYNONG ATO HEPLKEC CUVOPUOAOYNONG KOL ETILUEPOUG
e€aptnuatwv. Ol oxéoelg mou avamntuooovtol oto §€v6po cuvappoAdynong Unopet
elval ox€oelg Lepapyxlog 1) oXECELG TPOCAPOYNG.

» Me tic oxéoelc lepapyiag, mpoodlopiletal n oepad Pe TNV onoia
OUVOPHUOAOYOUVTAL TA EMUEPOUG ECAPTHUOTA OE UEPLKEG
OUVAPUOAOYNOELG I} OTNV TEALKN) CUVAPHOAOYNON KOl ATEIKOVIIETAL LE TO
6€vtpo ouvappoAdynongc.

> MEe TIc oX£0ELC TPOoAPUOYNG, MpoadlopileTal n ouvdean evog
e€apTAUATOC LE EVa AANO.

MNapakatw nopatibetal to 6€vEpo cuvapoAdynong TNG AVEUOYEVVITPLAC
TIou oxedLAcae To omolo amoteAeital amnod 5 enineda. Itnv kopudr tou SEvépou
010 1° eminedo, CUVAVTAUE TNV TEALKN ) CUVAPUOAOYNOH KAl 000 Ta nineda
TIPOXWPOUV, OUCLOOTIKA «OTIAVE» TIC CUVAPHOAOYNOELG OTA EMIUEPOUC E€aPT AT
Toug, ptdvovtag oto 5° eminedo, To omoio anoteAeital and tnv mo anin
ouvapuoyn.

1 eniebo 2 eninedo 3 enintebo 4 gniinebo 5 entintedbo

29



Wind turbine

Base Windspot

elikoptero

—{ main body

stratzaristo0.3

pterigio (3) ——
generator antibaro (3)
piraki (3) elathrio
tapa antaptoras
ntiza backpart
strtzaristo1.8
support kontra
gonia (2)
royleman (6) asfalia (2)

skoylariki (3)

stratzaristo0.96

30



3.4 TeAikrj biaraén

Mapakdtw Sivovtal ta LovtéAa tng TeAKN cuvapuoAldynong Wind turbine.
Eudlakpltn eivat véa Baon kabBwg Kal n emumAéov otiplén amno tov Bpayiova omicbev tng
otpLng.
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4° EmbLWEELG

4.1 OtkovouLKEC ETIBLWEELC

O ToupLopOG €XEL aLoBNnTh apouaoia oto vnol tng Kpntng, anoteAwvtag o
Tinyn €008wv TEPAOTLOG ONUACiag yla TOUG KATOKoug Tou vnotlol. QoTtoco, o
OPYOVWUEVOC TOUPLOUOG, TO £160¢ Touplopou dnAadr mou enikpatel otnv KpAtn,
TIAPOUOLATEL HETAEU GAAWVY KL L0 OELPA LELOVEKTNUATWY, OTIWG YLo TTAPASELY A TO
davopevo tNG eMoxLKNG {ATNONG, TNG UTIEPCUYKEVTPWONG POodOpPAC, TNG EVIOVNG
XPNONG ELOAYOLEVWY TIPOIOVTWVY KaL €V TEAN TNG UTOBABULONG ToU epLBAAAOVTOG
KalL TNG KOUATOUPOG TOU vNoLoU.

QG OVTIUETWIILON TWV TTAPOTAVW TIPOBANUATWY, TTapoucLAlETaL O
EVOANOKTLKOG TOUPLOMOG. O eVAANAKTIKOG TOUPLOUOG, UIopel va €xel SLadopeg
HOPPEC, OTIWC YLa TTAPASELY LA O OLKOAOYLKOG TOUPLOHOG, O TIOALTLOTIKOG I} O
BpPNOKEVUTIKOG TOUPLOUOG. AV elval amapaitnTo o€ pLa eploxn va epapuoleTal pa
HOVO popdn, KaBwe autod eaptdtal amo Ta WELaitepa XapaKTNPLOTLKA TOU TOMOU Kal
TO TL €XEL VA TIPOODEPEL AUTOG OTOUC ETLOKETEC TOU.

H ro Stadedopévn popdr evalhaktikol Touplopol otnv Kpitn, n omola
HOALOTA TTpOoWBOELTAL KPATIKA HECW TIPOYPOUMATWY, E(val 0 aypoTouplopds. O
0lYyPOTOUPLOKOC, CUVTEAELTAL OO ULIKPAG KALLOKOG TOUPLOTIKEG SpaoTNPLOTNTEG,
OLKOYEVELAKOU KOl CUVETALPLOTIKOU XOPOAKTAPA, TIOU WE OTOXO £XOUV TNV OLKOVOLKN)
gvioxuon KoL TNV eVAANQKTLKI) ETTAYYEALATIKI QTTOKOTAOTOON TWV OYPOTIKWV
mANBuopwv. Ze avtiBeon pe Tov Hallkd ToupLoUd, 0 AypPOTOUPLOUOG SeV amooKomel
otov MARPN BLOTIOPLOUO TWV EUTIAEKOUEVWY LECW TWV TOUPLOTIKWY ETTAYYEAUATWY,
oAAG otnV dnuoupyla evog emmpoobeTou €Ll00SNUATOC, UE 0EBACUO TAVTA OTO
YUpw TtepLBAaAAov.

H mapadoolakr) ToupLOTIKA KATOLKIO TTOU TIPOTEIVETAL HECO OTTO TNV Ttapoloa
epyacia, umopel va Aettoupyn o€l ota mAALCLA TOU OlyPOTOUPLOMOU UE TNV €EAQG

Hopdn:

«AYPOTIKEG EKUETAAAEUOELC TOU mapExouv Slapovn kal oition o€ EExwpLoto
olknua. Auth n LopEn aypoToupLouoU EXEL ouvexn avantuén Adyw twv
TIAEOVEKTNUATWYV TTOU TAPOUCLALEL TOOO YLa TOUG AYPOTEC ETLXEIPNUATIEC OO0 KoL yLa
TOUG Touplioteg medatec. OL UEV aypOTeC SLaTNPOoUV TNV AUTOVOULX TOUC KAl TNV
161wtikn touc {wr), ot 6& MEAATEC SLAUEVOVTEC OE ATOULKOUC OLKLOUOUC Eival EVTEAWC
aveéaptntol. MapaAinAa vnapyet kat 0An n vmodoun yio a9Antioud, puaotoAatpia,
TTAULOIKEC YaPEC KATT. H avantuén auTtwv TwV aypoTOUPLOTIKWY UOVASWV ATTALTE(
QPKETA ONUAVTLKN ETTEVOUON KOl UEYAAN QYPOTIKY EKUETAAAEUDN ».

onwg avadépete oto BLBAio «KaAokapdou P., KpavtoveAAng K, EVOANAKTIKEG LOPDEG
TOUPLOHOU KOl KPIOLUEC XWPNTIKOTNTEC OE TOUPLOTLKEG TIEPLOXEC TNG SUTLKAG
EAadag”, HELENCO ‘05, ABrva, 3-6 OeBpoudplou 2005 | »
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H 16€a tng mpoBoAng tou mapadootakol XapaKkIipa eVOG TOTOU, OMWE TwV
HUAWV oto ZeAl Aunélou, péow tng avaBlwong Toug WG TOUPLOTLKO KATAAUUA, EXEL
uTtapéel Kal oto apeABov. Hén €xouv mpaypatonolnBel mapopolou TUTou
npoonaBeleg avadel€éng Tou mapadoolakoU XapaKTHPa TG EUPUTEPNG TTEPLOXNG
HEOW TOUPLOTIKWYV HovAdwV. XapaKTnpLloTiko mapddelyua, sivat n Eevodoxelakn
povada «AacwvBoc» mou amoteAel mapadoolako OLKOAOYLKO TTAPKO KOl LECW TNG
T(POBOANG TOU TOTIOU £XEL SNLOUPYNOEL BETELG EpYACLaG yLO TOUG VTOTILOUG Kall
EVIOYUEL TNV TOTIKI olkovouia. I8laitepa BonBNTIkO elval KaL TO YEYOVOG OTL OPKETEC
EKTAOELG 0TO 0pomedLo AaotBiou avrikouv oto Siktuo «Natural 2000», yla TG onoleg
LOXUOUV aLOTIOLNOELG TWV TMOPWYV HECW TNG AVATTTUENG ATILWY HopdWV TOUPLOUOU
OTIWG AYPOTOUPLOUOU, TIEPLNYNTIKOU, TIEOTIOPLKOU KOlL TIOALTLOTIKOU TOUPLOUOU.

Z€ QUTO TO onuelo mpeEneL va avadepbel, 6TL mapd To WLlaitepo Tomio tou
0pPOTIESLO KaL TIG TTPOOTIAOELEG AVASELENC TOU PECW KATAAUUATWY aypOTOUPLOHOU,
1o A\aoiBL BplokeTal TeAeuTaio 0€ OlyPOTOUPLOTIKA KATAAU AT HETAEY TWV
TECOAPWV VOUWV TNG KpNtng, He HeyaAn paAlota dtapopd amo tov Voo Xaviwy
Tou Bploketal otnv mpwtn B€on. MNvetal £ToL AVTIANTITO WG, TETOLEG EVEPYELEG
EVOANOKTLKOU TOUPLOMOU OTWG N TIPOTELVOEVN, ELVAL AMOPALTNTO £WC KAl avayKaio
va Aappavouv xwpa, 8LotL avadelkvuouv Tov $puatkd TAoUTO Tou opomnediou,
powBouV Ta ToMLKA TpolovTa, evw apdaAAnAa oéBovtal to puaoLko mepLBaiiov,
Tou TpEmeL va StatnpnBet.

Aypotouplotikd KataAvpata KpAtng

Nouog PeBupuvou
Nouéc AaoBiou

Nouog Xaviwv

Nopoc HpakAeiov

Mnyn: O aypoToupousG KAl N TOTIKN avantnén atny meplpépeta te Kpntng. «Mtuxiakn epyacia Mndpaot Kpiot,
Maverntotiuto Atyaiou Tunua lewypaiag »
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H Aettoupyia AoLmOV TOU OLKUATOG HAG, WG AYPOTOUPLOTIKO KATAAU LA
anookomnel ota €€1G 0dEAN, TNV AVASELEN TNG TTOALTLOTIKAG KANPOVOULAG KOLL TNG
HOVASIKOTNTAC TOU 0pOoTeSIOU KaL TILO CUYKEKPLUEVA TOU LUAOTOTIOU 0TO ZeAl
AUTTEAOU Kal TAUTOXPOVA TNV AVATTTUEN TNG TOTUKNC Kowvwviag. H avamtuén dev Ba
EMENDEL pOvoV péoa amod Ta €008a TOU KATAAULATOG AAAG OTtO TNV YEVIKOTEPN
OVaTTTUELOKE OTPOTNYLKH TTOU TIPEGBEVEL O AYPOTOUPLOUOG, OTIWG TNV TIPOBOAN TwV
MapadooLloKwy PolOVIwY (X mapadocLakr HAyELPLKr, GOPECLEC, EPYOXELPA), TWV
TEXVWV KAl TNG LOUCLKAG, TwV NBWV Kal Twv 0wV mou xapaktnpilouv Tov Tono
oAAQ KOl TNV SLatrpnon T APXLTEKTOVIKNAG KANPOVOULAG.

ZTnV UAOTIOLNGCN TOU OTOXOU AUTOU, TPOCohEPOUV LEYAAN apwyr) Ta
Tipoypappata tou Yroupyeiou Aypotikng Avantuéng & Tpodipwy, ta omnola
XPNUOTOS0TOUV TETOLEG TPOOTIAOELEC. TO TLO YVWOTO AVATTTUELAKO TIPOYPAUA
aypotoupLlopou, eivat to CLLD/LEADER, To omoio aneuBUvVeTal O MIKPEG TOTILKEG
Kowwvieg, Eekivnoe amnod to 1991 kal cuveyilel pEXpL ONUEPQ, LE KUPLAL
XOPOKTNPLOTIKA:

»  JTPATNYLIKEC TOTIKN G AVATTTUENG OE TOTIKN BAon

» [oAutopeako oxeSlaouo Kal UAoToinon tng oTPATNYLKAG e Bacon TtV
oAANAemnidpaon HeTafl popEwv Kal Epywv SLadOpwV TOUEWV TNG TOTIKNG
olkovouiag.

» Edapuoyn KawoTopwy POCEYYIoEWV.

Edappoyn €pywv cuvepyaoiag.

»  AKKTUWON TWV TOTUKWV ETALPLKWY OXECEWV.

Y

4.2 MNoAttioTikeg embLWéELC

Itnv napovoa evotnta, Ba yivel ektevr¢ avagdopd otoug Adyoug, ou odrynoav
OTNV CUYKEKPLUEVN TOTIOBETNONG TNG OUYXPOVNG AVEOYEVVATPLOG EVTOC TOU
napadooLakol aveOUUAOU Kal TL okoTto eixe. Mapapepilovtag yia Alyo tnv 16€a tng
TPOOoBNKNG TOU VEWTEPLKOU OTOLXELOU, ElvaL ONUAVTIKO va avaAUCOUE ToV i6lo Tov
«MUAO» OTA CUCTATIKA TOU, £TOL WOTE va YiVEL KaTavontn N ocnupaocia tng «Aaikng»
OPXLTEKTOVLKNG OTNV orola Kol EVTACOETaL.

To peyalutepo Hépog Tou Sounpuévou meptfaiilovtog yupw pog Baoiletal otnv
Aaikni mapadoon, n omoia anaptiletal ano oTolXelo TEXVOAOYLKA OLKOVOULKA KOl
KOWWVLIKA. Ot pUAOL yeVIKOTEPO BewpoUvTaL TPOIOV TNG OVWVU NG OPXLTEKTOVLKAG,
n onoia 6ev cupPBadilel PE TIC EMITAYEG TNG AVAKUKAWGOLUNG LOSAC, AAAQ TTAPOEVEL
otaBepn Kal AUETABANTN YLO VA TIEPOTWVEL TOV OKOTIO TNG. 2€ QUTHV MEPLKAELETOL N
€VVoLa TWV ELSIKWV KATAOKEU WV, TIou Ywpiletal oe V0 Katnyopieg.

H mpwtn katnyopia, adopd kataokeuég Stapopdwong tou avbpwoyevoug
duoLKoU TomLov, evw n SeUTePn adpOopA KATAOKEVEC EEELOIKEUMEVWV KTLPLWV TTIOU WG
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OTOXO £XOUV TNV EKUETANAEUGN TNE TTIPOPBLOUNXAVIKAG TEXVOAOYLAC YyLa TV
enefepyaoia aypotikwv npoiovtwv. Ot pulol avikouv otnv §gUTepn Katnyopia,
OTIOU yLaL TNV AELTOUPYLA TOUG XPNOLUOTIOLOUVTAV HNXOVEC TTOAU TIAALAG
teXxvoloyiag, oL omoieg OpUwG Mpoodidouv oToug LUAOUC APETEC, OUOLEC UE TNV
TaPadooLaKN APXLTEKTOVIK. H TpWTOTUTN XPrion TWV TOTILKWY UALKWY, Bewpeital
W Kila TETola apeTH, N omola MPoEkU P e HEoa oo EpyaAEia KO KATAOKEUEC
ONUOVTIKAG AELTOUPYLKOTNTAG LECA OTNV APOS0 TOU XPOVOU.

Kateotpauévol aveuduvAot oto SeAi Aumédou. Mnyn: NUktapnc FaBptnA, Aoutkn amokataotaon Kot mpotaon
EMAVAYPNONG AVEUOUUAOU amo pépouca Atdoboun ZeAi AurtéAou — Opomébio Aaotdiou.

“H mapap€éAnon TwV aVWVURWV KTIOUATWY TTou cuvBETouV To mepBaAlov eixe
w¢ anotéAeopa va ¢aivetal to mepBAAAOV AUTO ACHUAVTO KAl YU auTo akpLlBwe n
UALKA TOU uTtdoTtaon MopapeAeite pe anotéAsopa va utoBabuiletat
ouvexwd.” (Anuntpng Onidng, oeA. 11). To mpoPAnUa mou meplypadetal
TIAPAAVW, €lval auTo Tou avileTwi{oupe oto ZeAl AuméAoU Kat To onoio
npoonaBol e va eMAUCOUUE, E OGOV TO SuvaTOV EPLOCOTEPO OEPACIO OTO YUpW
nieplBaAov. Elval onpavtikd va TOVIOTEL TG N TPOTELWVOUEVN TtapEpBaon ival
avaotpePun kat tkavni va adalpebet € oAokAnpou, edv autd kplBei avaykaio,
enavad€PovTag TO UVNUELD TNV TTPWTUTEPN TOU KOTAOTAON.

Ocov adopd TNV €MmIAOYr) TOU CUYKEKPLUEVOU TPOTOU TomoBEtnong tng A/T oto
EOWTEPLKO, EEUTINPETEL UL OELPA OoKOTIWV. ApXLKA, daiveTal o pOAOG TNG va lvat
OTTAQ TTPAKTLKOC, va Ttapayel SnAadr) evépyela, OTwE Kal 0 TTOALOG EUALVOG
HUNXOVIOUOG OMOOKOTIOUOE OMOKAELOTIKA OTNV AAECT oLTnPWV. QOTO00, 0 GKOTIOC TNG
Sev gival povo mpakTkoc. Eav otoxoc Atav amAwg n mapaywyn evépyelag, 6a
Umopouoe va eTuteuxOel pe tnv tomobEtnon plag avepoyevvntplag SimAa oto
ktlopa, otov e€wtepko mepBailovta xwpo.

AvTiBeTa, TOMOBETWVTAC TNV AVELLOYEVVHTPLO EOCWTEPLKA ETITUYXAVETOL, APEVOG
n dtatripnon tou maAalol poAou Tou eixe 0 aAeoTikdg LUAOC. O omoiog mpoPalAetal
TAEOV HEOQ OTTO TO KTLPLO Kal apeTépou, mpoadidetal pLa vewteplkn agia otov
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MUAo, n omoia avaBAUZeL oo Tov cUYXPOVo oTolxelo, SnAadn TNV avepoyevvnTpLA.
H ala autr tou okomol twv MUAwv, £XEL avayvwpLloTel Kal enionua, edocov To
MuAotomt, €xeL ouykatalexBel otov €Bviko katdAloyo AuAng KAnpovouldg. Me tnv
Soun TG VEWTEPLKNAC AUTAG TPoaBnKng Aomov, yivetal pla eméppoon nBeAnuévn,
TIOU WG OKOTIO €XEL HEoa armo TV Stadopd TNG MAAALOTEPNG KOL TNG VEAG LopdNG, va
avadeifel Toug SUO aUTOUG pOAOUG TOU KTLpiou.

EmutpooBETw , Pe TNV TOMOBETNON OTO ECWTEPLKO EMUITUYXAVETAL AAAOC €vag
ONUAVTLKOG 0TOX0G, AUTOC TNG OUAANC adOUOIWwoNG TOU VEWTEPLKOU OTOLKELOU, TOGO
oo TOo KTiopa 600 Kal anod to yUpw meplBaAlov. H elkova tou BAETIEL O EMLOKEMTNG
OTaV avtIKpUIeL ToV Mapadoolakd HUAO Ue Ta PeTaAAKA GpTepd, otnv B€on Tng
TAALAG GTEPWTNG KE Ta EVALVOL SoKApLa KAl TO TtavLd, SeV elval KpaUyaAéa, oUTE
aoUVEETN PETALL TNG, adoU n véa poobnkn &ev eMIOKLALEL TO KTiplo oUTE
Slatapdooel to meplBAAlov Tou, OMwe Ba EKave pia EEWTEPLKA KATAOKEUH TToU Ba
oTeKOTAV OMAWC SUmAa, xwpLig va utapxet o aAAnAouxio HETAEY, TWV TTPOG
ouvdeonc oToLyElwV.

Entiong pa akopn embiwén, ivatl n mAnpng dtadopomnoinon autig Tng
TPOoOoTABELAG Ao ToV «PETPO» TOUPLOUO. H ev Adyw cuyxpovn popdn
aypotouplopoU, BaaoileTal oTnV AMOUINGON TOU TTOALOU, £(TE HECW OVOKATAOKEUNG
KATIOLOU EYKATAAEAELLUEVOU OLKIUATOG I] OLKLOHOU, E(TE HECW KATAOKEUNG EK VEOU
OAOKANPWV XWPLWYV, WoTe va §ivouv tnv lkOva Tou «mtapadootakol». OUCLAOTIKA,
QmoTeEAOUV HLa amopipunon Tou mapeABoOvVTog, €va oknVviko to omoio dev eival
auBevtikd. H Sladopomoinon autr enMtuyXAavetal, HEow TNG OUAANG oUVEEDNG TwWV
SU0 otoelwv, Tou yivetal pe oefacpd otnv tonobeaia Kot TNV LOToPLA TNG KOL N
omola dev npoonaBel va punBel 1 var amokpUPEL TIC XPOVIKEG TiepioSoUG OTLG
OTIOLEC AVAKOUV T €T LEPOUG OTOLXELD TNC. AvTiBeTa, N oUvSeon auth MPoBAAEL Ta
HEPN TNG, Ta omoia eival eudlakpitwe Stadopetikad, mpoadidovrag tng to
XOPOAKTNPLOTIKO TNG ELNKPLVOUG KOTOLOKEUNG.

4.3 Syeblaotikeg embLWéEL

Ooov adopa tnv enavaocyxediaon e€aptnuatwv tng Windspot 3.5, onwg
TIOPOUCLAOTNKE EKTEVWG 0TOV 3° KEPAAALO, EYLVE yLa TIPAKTIKOUE AOYOUC, OTIWE TNV
OWOTH TOMoBETNONC TN OTO ECWTEPLKO Tou Boplvol mapabupou, Statdoswv 1m
(UYog) x 0.75m (unkog) x 0.65 m(mMAAToC), TNV eMTAEoV oTHPLEN TNG KOL TNV
LKOVOTNTO TIPOCAPOYHG TOU TIPOCOVATOALGUOU TOU POTOPA OTO UETWTIO TOU AEPQl.

H apyxwn oupd adalpédnke, epdoov otnv napoloa Epyacia N CUYKEKPLUEVN
QVEUOYEVVNTPLO BplOKETAL OE ECWTEPLKO XWPO, apa dev eEUMNPETEL KATOLOV pOAO.
EvaAAaktikd, otnv B€on tng oxedldotnke €va npocBeto koppaty, n «kontra» onwg
Bploketal ota ox€dla, to omoio e pia Bida kouunwvel Tavw otov odnyo
NULKUKALKAG Lopdn¢, ou Bpiloketat mavw otnv npoeoxn tng faong. Me autdv tov
TPOMO, Sivel TNV SuvaTtoTNTA OTNV AVELOYEVVNTPLA va oTpadel mpog ta Sg€la 1 Ta
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0pLOTEPQA, £TOL WOTE VA BPLOKETAL OTNV 0TN TTAE0V aMOSOTIKI KAloN amévavTtL oTnv
pON TOU QVEUOU KOL TAUTOXPOVA, VA TIOPEXEL TIOPATIAVW O0PAAELQ OTNV KATACKEUN,
EVOVTL KOKWV KOLPLKWY GUVONKwV.

Eniong yla tnv otaBepomnoinon tng, n xprion evog mupyou dev Ba NTav n mAéov
KATAAANAN emiloyn, KaBwg To TN A Tou KeAUDOUG oTo omoio cuvdedtav o MUPYOG
oTa aPXLKA OXESLA, TWPA ATIEXEL EKATOOTA OO TO ECWTEPLKO TN A TOU TOoixou
KAVOVTOC UL TETOLO CUVAPUOAOYNON apkeTd mepimAokn. Etol, n véa otnptén tng
yivetal pe pia véa Bacn oe popdr okaAwolag. Ot Adyol TngG emAOyNn G auTn¢ lvad,
TIPWTOV N KOAUTEPN EKUETAAAEUON TOU XWPOU, KaBwg yla tnv Stapdpdwon tou
MUAou o€ MapadooLaKn TOUPLOTIKN KaTolkia, dtatiBevral poAlg 11.64T. 4 mpog
EKUETAAAEUGN, CUVETIWG N XPON TOU XWPOU TPETEL VA YIVEL CWOTA KAl UE CUVEDT.
AgUtepov, n popdn okalag Ba eEunnpétnaon tnv euKoAdTEPN MPodoPBacn otnv
OVEHOYEVVATPLA O€ TiepimTwong BAABNG Kot LEAAOVTLKAG oUVTAPNONG.

4.4 NeptBardovtikéc emiOLWELC

H xwpa pag ta TeEAeutaia Xpovia XL KAVEL PLa TEPAOTLA oTpodr, OOV
adopa TNV xprnon twv AME, mpoodépel 1o 25,22% oT0 GUVOAO TNG MAPAYOUEVNG
EVEPYELAG, LE TO LEYOAUTEPO TTIOCOOTO VA TIPOEPXETOL A0 PpwToBOATAIKOUC
oTaBUOUC Kal ALOALKA TIAPKA, EVW HLKPOTEPO TTOCO EVEPYELOG TIPOEPXETAL ATIO
USPONAEKTPLKA TTAPKA KOL OTABUOUC YewBEPULOC, KUPATIKNG EVEPYELAG KOl

Blopalac.

AME otnv EAAada

3,94%

‘
® YEPONAEKTPLIKEG LOVASEC

28,40% AMME

ALYVLTIKEG LOVASEC
25,22% Duolko aéplo
® Metpelaikéc Movadeg

25,18%

Moo00oTo % 0TO CUVOAO TNG EYKATETTELUEVNC LOXUOC 0TO Alaiouvdeugvo Suatnua. fnyn:
Mapadooeig nAektpiLknc otkovouiac, MoAuteyvéio Kpntng ZxoAn Mnxoavikwv Moapoywync &
Atoiknong

Mdpa ToV OLKOAOYLKO TOUG XOPAKTHPA, N UTIEPUETPN XPHON TOUG OTNV Xwpa
HOG oNUePQ, EXEL IPOKAAETEL TANOwWpPA avTiSpAcewV Kot EPLBAANOVTIKWY
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Kataotpodwv. Mo cuyKeKPLUEVA TTIOANOL TTOAITEG EVOVTLWVOVTOL OTNV GUOTNHUATLKN
anoPiAwon TEPACTLWY EKTACEWY YNG TTOU WG OKOTIO £X0UV va PLAOEEVHOOUV ALOALKA
TIAPKA TEPAOTIWY SLACTACEWY, TNV OTLYHN TIOU N EYKATECTNMEVN LOYXUG Twv AMNE
dtavel ta 16GW, amno ta onoia xpelalopacte HOALS Ta 9IGW, toood oxedov Sumhacto
TOU avaykaiou. AKOUn, TEpa oo TNV AMoyUUvVWwon Tou Gpuaotkol meplBaAlovtog,
Bupa twv ANME eival kat n Tomkn mavida twv neploxwv. Meyahog aplOpog mtnvwy
Bavatwvetal kaBe xpovo AOyw POCKPOUCNE TOUG LE TLG OVELLOYEVVITPLEG, EVW
eniong n Aettoupyia TwV COAKWVY TTAPKWVY UTIOPEL va eTULPEPEL TNV PeElwoN EWG KOl
v e€adavion mMANBUoUWY, EVAAWTWVY N PO e€adavion edwv.

‘ETOL, €vag KON 0TOXOG UE TNV ETUAOYI HLKPOU HEYEBOUC AVEUOYEVVATPLOG
yla TNV MEPATWON TG Epyaciog, Atav n anoduyr Twv cofapwyv 0LKOAOYIKWY
ETWTTWOEWV TIOU TIOPOUGCLATOUV OL OVELLOYEVVATPLEG LEYAANG KALpaKaG. H mpotaon
ouTA PoodEPETOL WG EVOANAKTIKN) AUCN 0TO POBANUA TWV ALOAKWV TIAPKWV, TIOU
yla va ptiaxtouv Kataotpedouv tomia kat ToAAEG GOopEG KaTtaAryouv va yivovtal,
nepLBaANOVTIKA Kal aloOnTikr ANy yLo Tov TOTo.
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JuumEpAopaTa

H Siatrpnon kot n emavayxpnon KIpiwv, mou €xouv mapadoon Kot lotopia
yLol TOV TOTIO MO TIPETIEL VA ATIOTEAOUV UEANUA, TOCO YL TNV TOALTELQ 00O Kall yLa
TOUG aVBPWTOUG, TWV OTOLWV To TaPeABAOV cuvbEeTal pe autd. Ol pUAoL oto el
Aurmélou eival LAPTUPEG TNG KOWWVIKNG Hag eEEAENG LEoa oTOV XPOVO.
AnpoupynBnkav pe okomo va SleukoAUVouV Tov AvBpwTd e Bapleg epyacieg,
OTWG N AAECN OLITNPWV KoL TTPOCEDEPAV LEYAAN QKN OTNV TIEPLOXT TOU 0pOoTESLOU,
BonBwvtag oTNV AmooTPAyyLoN TOU Kal SNULoUPYWVTAC EKTACELG EUdOPNCE YN TIPOC
0delog Tou viomiou MAnBuaopuou.

Itnv napovoa epyacia eTAEXONKE n XProN TNG TOUPLOTIKAG TApadOOLOKNC
KaTolKiag e okomo va SwaoeL Tnv eukalpia o MARBO0G ETUOKENMTWY va BLWOooUV ToV
XWpPo Kot va €pBouv oe emadn pe tnv Lotopia Tou, {wvtag yla Alyo LECA O AUTOV.
MapdAAnAa LLE TOV TPOTO AUTO, anoteAel Eava nnyn 008wy, auth thv ¢opa HECW
TOU aypotouplopou. MeyadAn npocoxr §66nke T16oo otnv oxedlaon 6co Kal otnv
TOMOBETNONG TNG AVEUOYEVVNTPLAG, TTOU Ba €KaVE TOV LUAO AELTOUPYLKA OLUTOVOLO,
S10TL OMw¢ avadEPOBNKe apKETEG GOPEC OTNV Epyacia Bactkn HEPLUVA ATOV
omnoladnnote enépPfaocn va yivel pe oefaocpod oto nmeptBallovia Xwpeo Kal oTnv
lotopia Tou HUAOTOTOU.

H npooBrKkn TNG CUYKEKPLUEVNG OVEUOYEVVNTPLAG UTTOPEL v KOAUPEL TNG
OVAYKEC TOU OLKAUATOG 0To SUTAACLO, EVW TapAAANAa tpocdidel o auTo pLa
VEWTEPLKN afla, ovtag pa cuyxpovn Slatagn, xwpeig va dLatapacosl Tov
neplBaAlovta xwpo 1 va analtel £pya koAooolaiwy Sltaotacewyv Kal €66wv, Aoyw
TOU ULKPOU peyEBOUC TNG.

Ye KABe mepimTwon N mapovoa SUTAWUATLKA Epyacio Umopel va
EeKWVAEL QO TNV eMEUPAON OTOV £va ATTO TOUC ELKOCL TECOEPLG SLATNPNTEOUG
HUAOUG, OUWG OIMWTEPOG OKOTIOG TNG Elval vaL AMOTEAETEL EVOUOA YLa TNV
enmavayxpnon oAGKANPOU TOU GUVOAOU TwV HUAWV.
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BBALoypadia

EAAnVIKA

(1]

(2]

(3]

(4]

(5]

(6]

MrmAdAng NikdAaog — MapaBeldkng Eppavoun,(2014), Suatruata CAD/CAM kat
TPLOSLAOTATN AEIKOVION aVTIKEIUEVWY, ABRva: Ekddoeilg KPITIKH

NUktapng MaBptiA, emPAénovoa kabnyntpla: ZtaupouAdkn Mapia, MoAutexveio
KpAtng ZxoAn ApXLTEKTOVWVY pnxavikwy, Metamtuylakr Atatpipn: Aouikn
QTTOKATAOTAON KOL TIPOTACN EMAVAXPNONG AVELOUUAOU amo pépouca AtBodoun el
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Napaptnua 2

KATANAAQZH KAI KOZTOZ XPHZHZ OIKIAKQN ZYZKEYQN

JrciBe amyun oy oxolpa i gwTEnT.

FYSKEYH IEXYE KATANANOEH PECI)EELOEOE‘F KATHIOPIA XPONOE
W kWh N ENEPTEIAE™ AEITOYPTIAE
EYPQ
MAuvtipio Polywy
IH vmrohoviouévn koTavahwaon oTnEiferal o aToTeAéopara BoKPwy Tou 1020 214 3507 A 2,10 wpec/6 kg/
mpoypduparog BapBakepwv Of Bepuokpacia 60°C. H mpayuankn Karavaiwon ' ' 60°C /1mhoon
EEQPTAT ATTO TOV TPOTIO PRGNS TNC SUTKEURC.
MAuvtipio Mdrwy a6 herrrad
IH umohoyiopévn kaTavdakuan oTNRICETal OF amoTeAéouara Sokipwy Tou ., .
. . . . . . . 1050 15 24 59 A kpla vepd/
mpoypdupatod pe kplo vepd. H mpayuamkn karavdioon efaprdral amd Tov 1 G
TpATTO YPRGNC TNC CUTKEURC. TTAUGT]
LreyvwTipio Pooywy
IH umrohoviouévn kaTavdAwan oTnpiferal oE amoTehéguana SoKIPWY Tou 2960 392 6425 B T kg!
TpoypdupaTod "oTEyvwia Bappakepiov”. H Tpayuamkn KaTavdhwan eEaprdral ' ' 104 herrra
amo Tov TR ¥pACNG TNE CUTKEURC.
Wuyeio 1,35 (ypovog
iyl yian WUYEID JE KaTAwuEn ywpnmikdmrac 140 Aitpwv. H mpayuarikn hemoupyiag ,
Ikumvdhwr] £EQPTATA OO TOV TROTTO ¥PRaNE, TO TnUEiD TTOU Eival TOTTOBETNUEVN 90 gu i: 213 B 1 pépa
. PTTIECTH:
N ougkeun kol n pd8uon Tou BEpUoTTAaTn. 15hrs/ 24hrs)
KatawokTng 1,65 (ypdvoc
oy 0E1 i kamonpokTn 228 Aimpuwy. H Tpaypankn karavakwon eEapTaral amd Tov 110 hermoupyiag 97 04 A 1 pépa
Irpérro ¥ONoNC, TO ONUEQ TToU Eival TOTOBETNUEVN N CUTKEUN Kai n pusuian Tou CUPTTIEDTH;: '
BepUOTTAT. 15hrs/ 24hrs)
Kepapiki EoTia loyda dTav eival avaupéva 6ha Ta pdna. 2000 2 32,78 A 1 wpa
890/ pe 0,89/ pe 14,59/ pe
HAekTpikdg Qolpvog UUH[ZTTISO GUH[Z?TI:O GUHE:I‘TI:O
loylen yia wiogo atoug 200°C ge golpvo YwpnmKoTnTag 58 ATpuw yia o wpa. H'.ngfm DLIJ;S!“HS 1gq95}jps A 1 wpa
IH ummokoyiopévn katavdAwan gival Pe BAon TUTTOTToINUEVD QOPTIO. aepoBepyio aepoBeppo aepoBEpo
yrigipo yrigipo yigipo
AmoopnTipag 171 0,171 2,80 1 wpa
DpuyaviEpa 1500 15 2459 1 wpa
Avapeiktipac (Migep) 1200 1,2 19,67 1 wpal ¥wpnr.6,7L
HAekTpikd Lidepo 2400 24 39,34 1 wpo
HhekTpikég Bpaomipac Nepoo 3000 3 4917 1 wpa/ ywpnr.1,7L
Tnhedpaon Tuviibne 130 0,13 2,13 29-32 inch/1 wpa
TnAedpaon LCD 200 0,2 3,28 32-37 inch/1 wpa
Tnhedpaon Plasma 42 inch/
300 wi ~42 inches. H katavdAwan ¢ eEapTdra amd Ty eKova Tou TpoRdAAcTal 300 0,3 492 1 @pa
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Khipamiomikd 9000 BTU 800 08 131 A | tpa
Khipamorikd 12000 BTU 1150 1,15 18,85 A 1 wpa
Khipamoriko 18000 BTU 1650 165 2104 A 1 wpa
Khipamamika 22000 BTU 2200 22 36,06 A 1 wpa
Lreyvwripac Malhiov 2000 2 3278 1 wpa
HhekTpikoc Osppodipuvac 3000 3 4917 1 wpa/80 L/ 50°C
Pddio - Zumvipi 5 0,005 0,08 1 wpa
Hhekpikd Ewpa (Electric Heater) 2000 2 3278 1 wpa
Oeppdotpa Ahoyovou (Halogen Heater) 1100 1,1 18,03 1 wpa
HAexrpiki) Zkoma 2000 2 3278 1 tpa
DVD Player 15 0,015 025 1 wpa
DVD Recorder 50 0,05 082 1 wpa
Hhektpovikdg YmohoyioTiig 300 03 492 1 wpa
Ekrumwng (Printer) 150 0,15 246 1 wpa
Tuokeur O 150 015 246 1 wpa
Dwrorumkg Myyavi 300 03 492 1 wpa
Luviifng Aapmrmipac 60W 60 0,06 0,98 1 wpa
Luviifng Aapmrmipac 100W 100 0,1 164 1 wpa
Tupmayic Aapmripac Ddopiopod 21W 2 0,021 0,34 1 wpa
Lupmaync Aapmipag Phopiopou 18W 18 0,018 0,30 1 wpa
Adpmra Ahoyovou 35W 3% 0,035 057 1 tpa
ITepeopuvik Loompa 60 0,06 0,98 T wpa

Ormo mavw karavahwaeic Exouv Bobei faoe Twv avahoywy Odnyiev Evepyeiaknc Zpavang me Evpwmaikrg Evwong,

*To umohoyidyievo KGaToC YpAGNG Twv o THAV GUOKEUGY yel uiohoyiorei e Bdam T péan i e kikoParwpac (16,39 cent/kWh) v omiakav TeaTv yia Toug
privec louio ke Adyougto 2020, oupmepitapPavopévou Tou GNA (19%), e xpéwang yia Avavewaipes Mnyéc Evépyeac (0,5 centlkWh) kaBwg emiang ko g
ypéwang yia Y.AQ. (0,044 centkWh). H npr ¢ kWh auopeiverar kdbe priva avahoya pe v i Tou kavgipou 6mwc kaBopileral omic eykekpipévec amd my PAEK
Biampnoei,

** AvagépeTal oy kaTnyopioTaingn Tou YpnatoToieita gy umoypewnk amd Ty EE evepyeiakr afjuavan nAeKTpIKGY GUTKEUGY.
H kamnyopiomoinon autr diahappdve evvéa kamyopieg (A++, A+, A, B, C, D, E, F ki G) pe mv kamyopia A+ we my mhéov ammoBorik kan Ty kamyopia G m
hiydrepo amodorik.
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WIND

WELCOME

Thank you for choosing WINDSPOT.

You have selected the leading edge of small wind technology for distributed
generation applications. Windspot wind turbines are manufactured to the highest
standards in the small wind industry to assure quality, reliability and longer lifetime.

Before going any further, please read carefully the instructions on point 4.1
“Commissioning” and 4.2 “Warranty” to validate Sonkyo Energy’s warranty. Sonkyo
Energy obeys the law in force on protection of personal data.

If you have any comments or questions, please do not hesitate to contact our
customer service department: info@windspot.es

Reference of this manual: 50 030 002_C
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INFORMACION GENERAL

@ ABOUT THIS MANUAL

This manual contains important information about your Windspot wind turbine system and its
technical and operational characteristics. We strongly advise Windspot’s owners to read all
the contents carefully prior to start with the installation process.

@ ABOUT SONKYO ENERGY

SONKYO ENERGY strives to the transition towards a sustainable energetic model based on
renewable energies and distributed generation.

We want to help communities and individuals ending their reliance on carbon based fuels,
leading to more stable economies besides a large number of related benefits on their
surrounding environments.

SONKYO ENERGY is an ISO 9001: 2008 Certified company specialized in designing,
manufacturing and distributing Windspot small wind turbines ranging 1.5kw, 3.5kw, 7.5kw
and 15kw. Our R&D team has track record of more than 25 years experience in the small wind
industry.

We boast with 7000 m2 facilities located in the city of Santander (North of Spain) were design,
manufacture and quality control processes take place.

All our products are strictly tested and checked in our factory to later undergo further third-
party quality tests.

Poligono de Raos B-12
39600 Camargo-Spain

http://www.windspot.es/
info@sonkyoenergy.com

50030002_C 5
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@ ABOUT WINDSPOT

General description:
The WINDSPOT is a three-blade, upwind, horizontal-axis wind generator. The wind

generator’s rotating blades convert the wind’s kinetic energy into rotational momentum in a
shaft. The rotating shaft turns a permanent magnet generator, which makes electricity. This
electricity is transmitted through wiring down the tower as three-phase wild alternating
current (AC).

The tail directs the rotor into the wind and the yaw bearing will allow the turbine to track the
winds as they shift direction. The variable pitch system (governor) limits the rotor rpm as well
as generator output to protect the turbine from high winds.

The variable pitch system is protected with a cone.

Blades
body
Yaw control cover
\ Generator
¢ - Variable
< , pitch
/
Cone

Revolving axle

Tower

Variable pitch system:

The greatest innovation to our wind turbines is the incorporation of a new patented variable
pitch system which prevents, in the event of heavy winds, any surges that may damage both
the generator and the electronics.

By means of a simple robust and reliable dampener mechanism, this passive system uses the
centrifugal force created by the spinning of the wind turbine to change the angle of attack of
the blades. The straightforward design and the use of high-quality materials, such as stainless
steel, anodized aluminum and bronze, have resulted in a smooth working order even in gusty
situations.

6 50030002_C



Blades:

The blades are manufactured using RTM Light (Resin Transfer Molding) technology based on
the use of polyester resin with fiber glass. This results in lightweight components with greater
mechanical resistance. Using this manufacturing process based on the most advanced
technology used in utility scale wind turbines, the weight obtained is less than half of
common blades, providing enhanced mechanical resistance.

Tail:

Using the same technology as the blades RTM (Resin Transfer Molding), the tail boom and
vane are made in one piece. The tail is attached to the body of the turbine by an aluminum
insert, providing greater mechanical strength to the whole structure.

Generator:

Permanent magnet generator with a high number of poles to reduce the rated speed to 250
rpm. This reduced rotation speed considerably reduces materials wear and noise. A low cut-in
speed enables it to work with 3m/sec wind speeds.

Body:

Made in anodized aluminum and completely watertight design to prevent corrosion and dirt
in the inside parts of the generator, such as magnets, brushes and slip rings, therefore
ensuring proper operation with minimum maintenance.

Cone:

Made in ABS plastic and painted with UV resistant coating, it possesses outstanding impact
strength and high mechanical strength, which makes it suitable for protecting the variable
pitch system from the elements.

Yaw bearing:
Permits the turbine to rotate to face the wind.

50030002_C 7



@ LIFETIME

WINDSPOT has been designed to last more than 25 years, even in the most adverse weather
conditions, such as marine sites or high wind locations.

UV resistant coatings:
Paints used in WINDSPOT turbines are high quality UV resistant to prevent ageing and
discoloration caused by the sun.

High wind resistance:

WINDSPOT turbine will operate normally at punctual high wind gusts up to 60 m/s, 216 km/h
or 135 mph (Class | winds according IEC 61400-2 standard). These winds are classified as
hurricanes. The well built and rugged design will allow the turbine to withstand mechanical
stresses caused by sustained average high winds such as certain locations with 9 m/s (32 km/h
or 20 mph).

Corrosion resistance:

WINDSPOT are designed for coastal and offshore applications. All metal parts have been
coated with marine grade powder coat for ensuring superior protection from the
environment.

Parts Anti-corrosion protection
Made of aluminum Anodized + anti-corrosion paint
Cataphoresis + anti-corrosion paint
Made of steel or
Cataphoresis + galvanized + anti-corrosion paint
Standard hardware Stainless steel AISI 316

Watertight:

WINDSPOT wind turbines come in a waterproof enclosure to guarantee the watertightness.
Besides the characteristics like corrosion protection, stainless steel hardware, the
turbine features watertight housings seals.

Joint location Joint characteristics
Joint cone - variable pitch Toric joint (O-ring), @ 5 mm
variable pitch Radial shaft seal standard DIN 3760
Joint body - generator Toric joint (O-ring), @ 5 mm
Joint body - tail Toric joint (O-ring), @ 5 mm
Joint body - covers Neoprene joint
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OWNER’S MANUAL WINDSPAT

Joint
cone - variable pitch

Radial shaft seal
standard DIN 3760

Joint
cover-body

Joint
tail-body

Joint
generator-body
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@ POWER CURVE AND ANNUAL ENERGY PRODUCTION

The maximum voltage seen in the grid-tied version can be up to 500 V (voltage in
battery charging model will always be lower)

At those voltages, the variable pitch would control the rpm and thus preventing any
overvoltage that may damage the generator or the electronics.

Annual energy production and rated power were calculated using the power curve
and Weibull (K) probability density function for wind speed.

WINDSPOT 3.5: Power curve and annual energy production have been measured and
certified by CIEMAT-CENER (Spanish National Renewable Energy Centre) according to
IEC 61400-12-1 standards.

WINDSPOT 1.5: Power curve and annual energy production have been measured and

certified by SEPEN (Site Experimental Pour le Petit Eolien de Narbonne) according to
IEC 61400-12-1 standards.

50030002_C 1 1
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WINDSPOT 1.5 power curve (According IEC 61400-12-1 standards)
Power output at 11 m/s (24.6mph) at standard sea-level conditions is 1472 watts.

2000 WIND SPEED POWER
(m/s) (W)
0 0
1800 . 0
2 15
1600 3 65
4 180
5 380
1400 . 20
7 820
1200 8 1050
B 9 1250
e 10 1350
$ 1000 1 1430
& 12 1500
800 13 1550
14 1590
15 1630
600 16 1670
17 1720
400 18 1755
19 1785
20 1800
200 21 1785
22 1783
i 23 1781
24 1779
1 3 5 7 9 11 13 15 17 19 21 23 25 o T
Wind [m/s)

WINDSPOT 1.5 Annual Energy Production
Estimated annual energy production assuming annual an average wind speed of 5m/s
(11.2mph) is 3.945 kwh.
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Annual Energy Annual Energy Annual Energy Annual Energy Annual Energy Annual Energy Annual Energy Annual Energy
Production (Kwh) Production (Kwh) Production (Kwh) Production (Kwh) Production (Kwh) Production (Kwh) Production (Kwh) Production (Kwh)
4 m/s Average 5m/s Average 6 m/s Average 7 m/s Average 8 m/s Average 9 m/s Average 10 m/s Average 11 m/s de Average
wind speed wind speed wind speed wind speed wind speed wind speed wind speed wind speed

2410 3876 5295 6575 7696 8663 9489 10180
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WINDSPOT 3.5 power curve (According IEC 61400-12-1 standards)
Power output at 11 m/s (24.6mph) at standard sea-level conditions is 3472 w.

WIND SPEED POWER

4500 (m/s) (W)
0 0
1 1
4000 2 1
3 10
4 89
3500 5 o
6 566
3000 U 87
8 1279
9 1790
= 2500 10 2469
= 1 3207
2 12 3697
2 2000 13 3878
14 3967
15 4032
1500 16 4095
17 4140
18 4160
2000 19 4170
20 4180
500 21 4188
22 4196
23 4204
0+ 24 4210
1 3 5 7 9 11 13 15 17 19 21 23 25 25 g2

Wind [(m/s)

WINDSPOT 1.5 Annual Energy Production
Estimated annual energy production assuming annual an average wind speed of 5m/s
(11.2mph) is 4802 kwh.
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Wind (m/s)

Annual Energy Annual Energy Annual Energy Annual Energy Annual Energy Annual Energy Annual Energy Annual Energy
Production (Kwh) Production (Kwh) Production (Kwh) Production (Kwh) Production (Kwh) Production (Kwh) Production (Kwh) Production (Kwh)
4 m/s Average 5 m/s Average 6 m/s Average 7 m/s Average 8 m/s Average 9 m/s Average 10 m/s Average 11 m/s de Average
wind speed wind speed wind speed wind speed wind speed wind speed wind speed wind speed

2417 4802 7736 10839 13818 16488 18740 20515
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WINDSPOT 1.5 & WINDSPOT 3.5 power curve comparison:

4000 s
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@ NOISE

The noise measurements carried out by the certification institution GRONTMIJ CARL BRO
(Denmark) subject to IEC 61400-11 Standard for the 3.5KW WINDSPOT showed the following
results:

At 60m distance and with a constant wind speed of 8 m/s a 37 dB (A) noise level was
recorded.

. LpA pA . LpA pA . LpA LpA
Distance 6m/s A Distance 6mfs  8m/s Distance 6m/s 8m/s
m dB(A) dB(A) m dB(A) dB(A) m dB(A) dB(A)
25 40.7 43.4 100 30.0 32.6 175 24.9 27.2
30 39.6 423 105 29.6 32.2 180 24.7 27.3
35 38.5 413 110 29.2 31.8 185 24.4 27.0
40 37.6 40.6 115 28.8 31.4 190 24.2 26.7
45 36.7 39.4 120 28.4 31.0 195 23.9 26.5
50 35.8 38.6 125 28.0 30.6 200 23.7 26.3
55 35.1 37.8 130 27.7 30.3 210 23.2 25.8
34.4 37.1 135 27.3 29.9 220 22.8 25.4
65 33.7 36.4 140 27.0 29.6 230 22.4 24.9
70 331 35.8 145 26.7 29.3 240 22.0 24.5
75 325 35.2 150 26.4 29 250 21.6 24.1
80 31.9 34.6 155 26.1 28.7 260 21.2 23.7
85 314 34.1 160 25.8 28.4 270 20.9 23.4
90 30.9 33.6 165 25.5 28.1 280 20.5 23.0
95 30.4 33.1 170 25.2 27.2 290 20.2 22.7

The table below shows a reference of the different noise intensities recorded in common
situations:

dB(A) Table

Silence 0
Footstep 10
Tree leaves 20
Quiet conversation 30
Library 40
Quiet office 50
Conversation 60
Traffic 80
Vacuum cleaner 90
Motorbike 100
Rock concert 120
Pneumatic hammer 130
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@ TECHNICAL DATA SHEETS FOR END USERS

TECHNICAL DATA SHEET FOR END

USERS: WINDSPOT 1.5

MANUFACTURER: SONKYO ENERGY
MODEL: WINDSPOT 1.5

VERSIONS: OFF GRID (48 V),

ON GRID (110V AND 220V)

POWER:

Generated power for a 11 m/s wind speed (24.6 mph,
39.6 km/h). Air density at sea level and a Rayleigh wind
speed distribution. The generated power will be
determined by the installation site specific conditions.

ANNUAL ENERGY OUTPUT:

Yearly output for a 5 m/s average wind speed (11.2
mph, 18 km/h)l. Air density at sea level and a Rayleigh

wind speed distribution. Output will be determined by
the installation site specific conditions.

ACOUSTIC NOISE LEVEL:

Noise level recorded at a 60 m distance from the rotor
center with a constant wind speed of 8m/s (17.9 mph,
28.8 km/h), air density at sea level and a Rayleigh wind
speed distribution.

OPERATING LIFE:

Estimated operating life in the harshest conditions,
extremely saline environments or locations with high
average wind speeds.

16
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TECHNICAL DATA SHEET FOR END
USERS: WINDSPOT 3.5

MANUFACTURER: SONKYO ENERGY
MODEL: WINDSPOT 3.5

VERSIONS: OFF GRID (24V AND 48 V),
ON GRID (110V AND 220V)

POWER:

Generated power for a 11 m/s wind speed (24.6 mph,
39.6 km/h). Air density at sea level and a Raleigh wind
speed distribution. Generated power will be
determined by the installation site specific conditions.

ANNUAL ENERGY OUTPUT:

Yearly output for a 5 m/s average wind speed (11.2
mph, 18 km/h). Air density at sea level and a Rayleigh

wind speed distribution. Output will be determined by
the installation site specific conditions.

ACOUSTIC NOISE LEVEL:

Noise level recorded at a 60 m distance from the rotor
center with a constant wind speed of 8m/s (17.9 mph,
28.8 km/h), air density at sea level and a Rayleigh wind
speed distribution.

OPERATING LIFE:

Estimated operating life in the harshest conditions,
extremely saline environments or locations with high
average wind speeds.

50030002_C
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@ CERTIFICATIONS, TESTS AND STANDARDS

WINDSPOT has been designed according to the technical standards in force for the
design of small wind turbines. Tests for data collection have been undertaken by
outstanding international institutions.

Power curve and annual power output for WINDSPOT 3.5: obtained at the CIEMAT
(Spanish Research Center for Energy, Environment and Technology) according to IEC
61400-12-1 standard.

Power curve and annual power output for WINDSPOT 1.5: obtained at the SEPEN (Site
Experimental Pour le Petit Eolien in Narbonne, France) according to IEC 61400-12-1
standard.

WINDSPOT 3.5 acoustic noise level: Measurements done by the Certification
Institution GRONTMIJ CARL BRO (Denmark) according to IEC 61400-11 standard.

WINDSPOT 1.5 AND 3.5: CE Declaration of Conformity.

WINSPOT 1.5 AND 3.5 DESIGN: according to IEC 61400-2 standard (Class |}, IEC 61400-
1 and UNE-EN 1SO 12100-1.

SONKYO ENERGY: Quality Management System 1SO 9001.

3 v

UKAS
2006/42/CE MANAGEMENT
2006/95/CE SYSTEMS
200 /108/CE 001
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B oEcLaARACION CE DE CONFORMIDAD

DECLARATION OF CONFORMITY WINDSPOT c €

SONK'IOENE RGY SONKYOENERGY S.L.

Pol. de Raos. P12 Nave B3.
39600 Maliafio. CANTABRIA

Hereby declares that the following models:

WINDSPOT wind turbines
1.5 KW 7.5 KW
3.5KW 15 KW

Meet the essential European Union requirements of design and construction. The
products comply with the following European Directives:

-Machinery Directive 2006/42/EC

-Low Voltage Directive 2006/95/EC
-EMC Directive 2004/108/CE

The following harmonized standards were applied:

- UNE-EN 61400-2:2006 : Wind turbines. Design requirements for small wind
turbines.

- UNE-EN IS0 61400-1:2006 : Wind turbines. Design requirements.

-UNE-EN IS0 12100-1:2004 : Safety of machinery. Basic concepts, general ‘
principles for design. Part 1: Basic terminology, methodology.

Dated, 6th of July 2010

Name: Ifigo Gonzapf__,% -
Manager=
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@ CERTIFICACION ISO 9001: SONKYO ENERGY

20

®

CERTIFICATE OF APPROVAL

This is to certify that the Quality Management System of:

SONKYO ENERGY, S.L.
Maliano, Cantabria
Spain

has been approved by Lloyd's Register Quality Assurance
to the following Quality Management System Standards:

ISO 9001:2008

The Quality Management System is applicable to:

Design and manufacturing of small wind turbine generators.
Commercialization of towers for small wind turbine
generators.

Approval Original Approval: 18 October 2010
Certificate No: SGI 6010073
Current Certificate: 18 October 2010

Certificate Expiry: 17 October 2013

A leneh

Issued by: LRE, S.A
On behalf of Lloyd's Register Quality Assurance Limited

This document o subyect 10 the prowision on the reverse
1 Fenchureh Street. London EC3M ‘SJn!cd\n::)c:‘ REQAVATON Numder 5 7-
OV - BT .Al—"'v'lrvf"i'\l.l -‘
o Vigh At M pwmiiaty .t e
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@ WINDSPOT APPLICATIONS: TYPICAL INSTALLATIONS

WINDSPOT is a small wind turbine both for domestic and industrial use, it can be installed on
grid or off grid using batteries. Some of the Windspot most common applications are telecom
towers, water pump systems and hybrid systems that combine wind and solar energy.

Business Residential

N LIFE2S
sl A

y
AMBULANCE

Farms and industries

f 4T
2 - -

. .
| {

ana (Kenia) =7 -

Hybrid systems

Alicante (Espafia)

50030002_C 2 1



WINDSF

@ WINDSPOT APPLICATIONS: CONNECTION DIAGRAMS

AC-1PHASE =

Off-grid b

AC-3 PHASE

Windspot turbines
15,35and 7.5kw

¥
PP = Dump Load
ok .
I

=
1

Brake switch Batteries Generator

On-grid e

BC e

AC-3 PHASE

Windspot turbines
15,35,75,15kw |

- Dump Load

Wind Inverter

Brake switch
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Microgrid AC-1PHASE =

Windspot turbines
15,35,7.5, 15kw

)

Wind Inverter | Web box

Grid
Brake switch

Telecom towers
PV array

Solar inverter

Windspot turbines
15,35,7.5, 15kw H’

&

Grid controller Wind inverter

Brake switch
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BEFORE THE INSTALLATION

@ TECHNICAL FEATURES

POWER 1.5KW @ 250rpm 3.5KW @ 250rpm
ROTOR DIAMETER 4.05m 4.05m

ROTOR SWEPT AREA 12.88m’ 12.88m’

CUT IN SPEED 3m/s 3m/s

RATED SPEED 12m/s 11,5 m/s
WEIGHT 165kg 185 kg
TOTAL LENGTH 3.17m 32m
ESTIMATED ANNUAL ENERGY 3.945-6.622 kWh (5-7 m/s) 4.802 - 10.839kWh (5-7 m/s)
OUTPUT

CO2 SAVED 2.621-4.966 kg (57 m/s) 3.610-7.350kg (57 m/s)
e o) o et
TYPE Up-wind horizontal rotor

YAW CONTROL Passive system: yaw tail

POWER CONTROL Passive variable pitch system, centrifugal and absorbed (patented design)
TRANSMISSION Direct

BRAKE Electric

CONTROLLER On-grid or off-grid connection option

BLADES Polyurethane core + polyester resin +fiber glass

INVERTER Efificiency = 95% ; Algorithm MPPT

NOISE 37 dB (A) from 60 m (65 yd) with a wind speed of 8 m/s
ANTI-CORROSION PROTECTION Sealed design + e-coat + galvanizing + anodizing + UV resistant paint
TOWER 12, 14 and 18 m (39, 46 and 59 ft); hydraulic or mechanical lay down system
DESIGN According to IEC61400-2

SURVIVAL WIND SPEED 60 m/s ( class 1 according to IEC 61400-2 )
TEMPERATURE RANGE -20 C /50 C ( extreme conditions according to IEC 61400-2 )

24
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@ MEDIDAS GENERALES

WINDSPOT 3.5

3200

2260

]
1

470

—_—

74050

WINDSPOT 1.5

k’

4050
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WINDSPOT will be supplied in a 2260 x 930 x 750 mm box that includes:
- Main body + generator + variable pitch

- Hardware (please see all details below)

-1 Tail

- 1 Blades set (3 blades)

- 1 Controller (off-grid or on-grid)

- 1 Inverter (optional)

-1 Dump Load

Generator VaﬂaMe Blades
pitch

Main
body
covers

T

Tail body

Yaw
bearing

750 mm
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Manual Main body + generator

+ variable pitch
Packing Blades set

case Controller

Dump load Torsion

Tail
Inverter levers

Hardware + stainless plates on
root of the blade

Note: Two torsion levers are supplied in a package. The other one is already
assembled in the variable pitch.

50030002_C 2 7
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Hardware: specifications and quantities
Hex head bolt A4 DIN 933 M12x50 4

Allen bolt A4 DIN912 M10x45 8 Hex nut A4 DIN934 M12 4

Flat washer A4 DIN126 M10 8 Flat washer A4 DIN126 M12 8

Hardware

. Hardware
tail

torsion

Hardware Hardware
tower blades
Hex head bolt A4 DIN 933 M14x60 8 Allen bolt A4 DIN912 M10x90 15
Hex nut A4 DIN934 M14 8 Hex nut A4 DIN934 M10 15
Flat washer A4 DIN126 M14 16 Flat washer A4 DIN126 M10 30

Note: Hardware in stainless steel AISI 316 (A4).
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INSTALLATION

@ LOCATION

The correct location of the WINDSPOT wind turbine is as important as the wind speed
resources available. Some of the following considerations should be taken into account:

The ideal location for WINDSPOT usually is the : Height of the closest obstacles,
distance from these obstacles, height of the tower installed or the space available for the
installation.

CAUTION: Your installer may give you technical assistance to find the best

location for your WINDSPOT.

Height of the tower:

In general you will get more power from your wind turbine as higher is the height of
your tower, as the wind speed increase with height, but a taller tower is also a bigger
investment.

Terrain shape:
Usually the highest location has the best wind conditions, however, the areas around
rivers, valleys, hills, mountains or forests may affect the wind speed available.
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Prevailing winds:

It is important to know where the most frequent winds and the strongest winds come
from in the area where WINDSPOT will be installed. As far as possible this area should
be clear of obstacles.

A wind study with an anemometer of wind speed and wind direction during a certain
period of time, sometimes is required to know the above mention information. With
this data we will get what it is called a compass rose.

See below an example of the mentions compass roses. These two compass roses are
from the same location but in different seasons, one in summer and the other in
winter. As you can see, both compass roses are completely different. So, a detail study
of the wind characteristics and electricity demand during these two seasons will be
useful.

R JuLIo
N ENEROD ]

NO NE

Building roofs:
WINDSPOT can be installed in the roof of big buildings.

As a general rule the first thing to consider is the direction of the prevailing wind. We
may try to avoid any obstacle from this direction.

Then, you shall consider the effects of the roof edge. This area creates turbulent air
flow movements; the rotor of WINDSPOT must be place high enough to avoid this
turbulent area.

We advise a minimum tower height of 10m over the roof; this height should be
increased for bigger buildings.

50030002_C 3 1



Obstructions:
An obstruction is considered to any obstacle interfering from the wind direction that

affects the direction and the speed of the wind. The most common obstructions are
houses or trees.

It is impossible to fully avoid all the obstacles but we can reduce the turbulence factor
as maximum following some easy rules during the location of WINDSPOT.

Areas without a clear prevailing wind direction:
As a general rule WINDSPOT rotor should be place 10m over any obstacle and a

minimum distance of twice the height of the obstacle far from the base of the wind

turbine.

Areas with a clear prevailing wind direction:
Around an obstacle there is turbulent air:
- The dimensions of the turbulent area depend on the height of the obstacle.
- Turbulent area direction is defined b the prevailing wind direction.
The dimension of the turbulent area at leeward (more than 10H) depends on the
obstacle’s width (A):
- Si A>3H - The dimension of the turbulence at leeward area is 20H.
- Si A<3H - The dimension of the turbulence at leeward area is 10H. (This is the
most common situation)

By the way, the best situation for the better production of WINDSPOT is when the
rotor is completely out of any turbulence.
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@ TOWER: GENERAL COMPONENTS

Flange between the revolving axing and the tower:

For customers who have their own tower we have included a drawing of the flange
that connects the revolving axle and the tower. That connection should be welded to
the top part of the tower and screwed to the wind generator’s revolving axle.

U

A

U 1A

Minimum distance between WINDSPOT’S blade and the tower:

---..-.\“.

Remarks to take into account
during the installation:

No matter what kind of tower is ;ﬂ&n';mu
installed, the minimum distance M
between the blade and the tower
must be at least 30cm.
Data for the towers design:

WINDSPOT WEIGHT THRUST OVERTURNING MOMENT

1.5 KW 165 kg 4500 N /650 N ( fatigue ) 1700 Nm /500 Nm ( fatigue )

3.5KW 185 kg 4500 N /650N (fatigue) 1700 Nm / 500 Nm ( fatigue )

f CAUTION: The data supplied have been obtained using IEC 61400-2

standard and does not include security factor.
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@ INSTALLATION: SAFETY RECOMMENDATIONS

Safety requirements should be taken into account during the installation and
maintenance of WINDSPOT:

o WINSPOT fulfills all the international rules about safety. So, the installation should
be dangerous.

e WINDSPOT has being designed for a safe installation but there are some risks
coming from all the electro mechanic equipments operation.

e WINDSPOT should be installed following the instructions of this manual as well as
fulfill all the local and nationals rules.

e WINDSPOT installation must be carry out by qualified staff.

¢ During the installation you must assure the wind turbine is braked (The 3 phases of
the generator short circuit) and disconnected from the grid.

¢ Make the installation and maintenance works during wind calm conditions. Wind
should be less than 6m/s.

¢ Don’t stay at the tower bottom during the installation and maintenance operations.
* Two persons are necessary for the safe installation and maintenance of WINDSPOT.

¢ During the installation you must always use the correct safety equipment: Hamlet,
safety footwear, globes, safety glasses, etc.

CAUTION: SONKYO ENERGY does not take the responsibility of the
inappropriate use of the generator. WINDSPOT shouldn’t be
manipulated without the permission of the installer or the

manufacturer. Do not make the proper use of the wind turbine may end
on electrocutions and burns. A non authorized manipulation will void
automatically the warranty of the small wind turbine.
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@ ASSEMBLY

At the moment the foundation is finished and the tower installed WINDSPOT will be
ready for the installation in the tower.

WINDSPOT is designed for an easy, fast and safe installation.

Torque:
& CAUTION: In order to apply the correct torque, use a torque wrench.

Torque recommended

Metric Nm Lbf.ft
Ma
M6 7 5
M8 17 13
M10 33 24
M12 57 2
M14 91 67
M16 140 104
M20 273 203

If the torque applied is more than recommended there is a risk of damage in the

pieces join by the screws.

If the torque applied is less than recommended there is a risk of vibrations.

35

50030002_C



WIND

WINDSPOT assembly:
In order to proceed with the assembly of WINDSPOT there are 5 steps. You must
follow the steps in the correct order.

STEP 1: Electrical connections:

Using three electrical connectors joint the cables coming
from the slip rings with the cables going down the tower.

In order to avoid overvoltage in the joint between these
two cables due to the weight of the cables, you should fix
the cables in the hook inside the top of the tower.

STEP 2: Bolting WINDSPOT to the tower:

Hardware:

Hex head bolt A4 DIN 933 M14x60 8
Hex nut A4 DIN934 M14 8
Flat washer A4 DIN126 M14 16

Tools:

22 wrench, 22 hex socket and a torque
wrench.

RE——

Torque: 91 Nm 6 67 Lbf.ft
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STEP 3: Torsion levers

Hardware:

Hex head bolt A4 DIN 933 M12x50 4
Hex nut A4 DIN934 M12 4
Flat washer A4 DIN126 M12 8

Tools:
19 wrench, 19 hex socket and a torque wrench

Torque: 57 Nm 6 42 Lbf.ft

CAUTION: There are three torsion levers. One of them is place during the
manufacturing but the second and the third must be place during the
assembly. The three torsion levers are identify with the numbers 1, 2
and 3. The three levers are not interchangeable.

STEP 4: Blades

Hardware:

Allen bolt A4 DIN912 M10x90 15
Hex nutA4 DIN934 M10 15
Flat washer A4 DIN126 M10 30

Tools:
22 wrench, 22 hex socket and a torque
wrench.

Torque: 33 Nm 6 24 Lbf.ft
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The blades should be assembly with the stainless plates in
the root of the blade. You will find the plates in the hardware
kit.

CAUTION: The holes of the blade and the screws are tight so it is
recommended to use an electrical drill with a 10 bit to rethread the
blade holes.

In order to warranty the correct assembly of the blades, the holes in the root of the
blade are place to allow just one position of the blade in the blade holder.

STEP 5: Tail
Hardware:
Allen bolt A4 DIN912 M10x45 8
Flat washer A4 DIN126 M10 8

@,

Tools:
8 hex socked, wrench extension and torque
wrench.

Torque: 33 Nm 6 24 Lbf.ft
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@ ELECTRICAL SCHEME

CAUTION:
The installation needs grounding.
The information in the scheme is just for guidance.
Each installer should calculate the wires dimensions and the

equipment protection following the electromagnetic
installations law.

SONKYO ENERGY does not take any responsibility of the
installation.

Battery charging connection:

3 phases AC

Conftroller

Rectifier Dump load

i 24148
Batteries VOC
Inverter 2207110V AC;
50/60 Hz
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On-grid connection:

WINDSPAT
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OPERATION AND MAINTENANCE

@ SITE COMMISSIONING

Site commissioning certificate:

You will find it in our website:
www.windpot.es, then you shall fill in
correctly and send it to
info@sonkyoenergy.com . You have 10 days
to from the installation date to send us the
site commissioning form.

Serial number:

You will find it at the characteristics plate
inside the body, at the interior side of the
right lid looking at the wind turbine from the
back. You will find also the serial number in
the documentation attached with the wind
turbine.

Before installing your WINDSPOT you shall
check the serial number in the plate and the
serial number | the documentation is the
same.

[S—

T rr—
-.."_'.'-'--W\ 1\
e S D

WIND C€

MODEL VOLTAGE (V) MANUFACT
DATE

WS

POWER (KW)

SERIAL NUMBER CONTROL NUMBER

www.windspot.es

@ WARRANTY

Warranty has a validity of 2 years from the purchase date (Warranty period extension
is negotiable) and you will find it in our web site: www.windspot.es

Terms for warranty validity:

- Payment should be done.

- Site commissioning form should be sent (See part 4.1”Site commissioning “,

page 41).

- Correct maintenance with the correct frequency corresponding to the location
of the wind turbine should be done (See part 4.3 “Maintenance”, page 42).

50030002_C
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WINDSPOT esta disefiado para funcionar de manera 6ptima con un mantenimiento minimo.

CAUTION:Before any maintenance operation, please check apart 3.3

“Installation: Safety Recommendations” (Page 34)

WINDSPOT components just can be handled by capable technical people. Under any
circumstances no capable people will take part in the maintenance operations, unless
a qualified technician manages the procedures.

All the screws hardware handled during maintenance should be adjusted with a
torque wrench with the correct torque as it is specified on apart 3.4 “Assembly” (Page
35).

Maintenance frequency depends on the wind class in your location.

Wind class:
Average wind speed in the installation lotation
Wind class

m/s Km/h Mph
1 <5.6 <15 <0.9
2 56-6.4 1.5-1.7 09-1
3 6.4-7 1.7-19 1-1.2
4 7-175 19-21 1.2-13
5 75-8 21-22 13-14
6 8-8.8 22-24 14-15
7 >8.8 >2.4 >1.5

4 2 50030002_C



Maintenance planning:

Wind class

Visual inspection (Both the

WINDSPOT and the
tower), Check uncommon
noise and vibrations.

1-Check the screws of the
blades, torsion levers and
the revolving axle.

2-Check other screws.

3-Variable pitch bearings
grease.

4-Whole variable pitch
grease.

5-Visual inspection of the
blades, particularly
focusing on the leading
edge.

6-Check the correct
movement of the variable
pitch system.

7-Check the paint looking
for flaws or rusty spots.

8-Check brushes, slip rings
and electrical connections.

9-Replace brushes.

One month after the installation and each time a big storm
come through or wind speeds of more than 25m/s(90km/h,

Each 18 months

Each 9 years (aprox)

56Mp)

Each 12 months

Each 7 years (aprox)

50030002_C

43



WIND
How to position the turbine to carry out the maintenance service?
The position of the turbine depends on the type of tower it is installed.

- Tower with mechanical or hydraulic lifting: In case of a hydraulic tower you
will need a diesel generator and a hydraulic pump.

| Tm aprox.

- Lattice/Guy wired tower: You will need to use an elevator platform to elevate
the personnel. The position of the platform depends on the wind direction,
always placed windward from the turbine.

Viento

CAUTION: Fix one WINDSPOT blade to the elevator platform to prevent

turbine rotation during the maintenance.
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Access to the interior of the machine:
To carry out the maintenance, it will be necessary to remove the cone and at least of
the covers on the side of the turbine’s body:

Cone

A
Hardware: Tools: Torque:
Allen bolt A4 DIN912 M8x30 3 Hex socket 6, wrench extension 17 Nm d
Flat washer, broad side A4 DIN9021 M8 3 and torque wrench 13 Lbf.ft
Spring washer A4 DIN127A M8 3

€& =

Tapas laterales

Iia O3

Hardware: Tools: Torque:
Flat Allen bolt A4 DIN7991 M6x16 4 Hex socket 6, wrench extension 7Nmd
and torque wrench 5 Lbf.ft

0 =
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1-Tighten the bolts: Make sure that the following screws have the torque specified

below.

Blades
Tools:
17 wrench, 17 hexagon Socket and torque
wrench

—
)

Torque: 33 Nm 6 24 Lbf.ft

Tools:
19 wrench,19 hexagon socket and torque

wrench

Torque: 57 Nm 6 42 Lbf.ft

Tail

Tools:
8 hex socket, wrench extension and torque
wrench

S——rg

Torque: 33 Nm 6 24 Lbf.ft

Tower

Tools:
22 wrench, 22 hexagonal socket and torque
wrench

¢
—_—

Torque: 91 Nm 6 67 Lbf.ft
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2- Check the bolts: Simply check that none of these bolts get loose. You should never
exceed the recommended torque, according to the bolt metrics.

Slide

Tools:
19 wrench, 19 hexagon socket and torque
wrench

> |
" —

Torque: 57 Nm 6 42 Lbf.ft

Tools:
17 hexagon socket, wrench extension and
torque wrench

—. &
S

Torque: 57 Nm 6 42 Lbf.ft

Tools:
Llave fija de 24, vaso hexagonal de 24,
alargador y llave dinamométrica

———

Par de apriete: 57 Nm 6 42 Lbf.ft

Generator

Tools:
17 hexagon socket, wrench extension and
torque wrench

—. &
S

Torque: 57 Nm 6 42 Lbf.ft
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3 — Grease the bearings of the pitch system: Inject the grease through the 3 greasing
holes indicated. You should fill them up until the grease overflows at the side of the
inner bearings.

Oilers

Grease overflow

4 8 50030002_C
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4 - Grease the pitch system: Grease the whole pitch system as shown in the photos.

Grease type: Lubricating grease for extreme pressure and high temperatures.

CARACTERISTICAS FiSICAS DE LA GRASA

Appearance/physical state Grease

Colour Bluish green or brown
Classification NL6Z Grade 2

Work Penetration (60 cycles) 280 1/10 mm

Dropping point 230°C

Soap type Aluminum Complex Grease

5 — Check the status of the blades: Check the surface of the blades, paying special
attention to the leading edges. A light wear on them is normal. If you see large surface
defects, replace all the 3 blades.

Leading
edge

50030002_C 4 9
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6 — Check the proper operation of the pitch system:
1. - Press (between 2 persons) the 3 counterweights at the same time. You will
notice the resisting force of the spring.
2. - The counterweights should be pressed down until their limit position.
3. - Release gently the counterweights to get back to the initial position.

l

Pressing the 3
torsion levers at the
same time

Limit position of the
torsions levers

7 —Check for the painting, small defects and rust: Look through the entire exterior
surface of WINDSPOT, repaint if necessary.

CHARACTERISTICS OF THE PAINT

White paint Poliurethane paint, RAL 9003 High resistance to corrosion
Black paint Poliurethane paint, RAL 9004 and ultraviolet radiation
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8 — Check the brushes, slip rings and connecting cables:

Springs Electrical connections

Check the spring tension, the correct connection of the brushes with the rings and the
wire connections. Clean the set if necessary. In case the set is not in good condition
replace the brushes. (See point 9 of this section, “Replacing the brushes”).

9 — Replacing the brushes: The brushes and slip rings are exposed to a continuous
wear. You will need to replace the brushes if the wear reaches the marks or the whole
set is in an unsatisfactory condition.

Signs of wear limit
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@ FAQ

1. What is the right turbine size for my installation?

The following table is a guide on what wind turbine to choose depending on the wind
and energy consumptions. As a reference,a normal house uses about 4000
kWh annually, while a large consumer might consume around 6000 or 8000 kWh.

Purpose Required power
Energy saving 1.50r3.5kW
Self-sufficient normal household 3.50r 7.5 kW
Self-sufficient household with high consumption 7.50r 15 kW
Energy saving for a small industry or farmer 1.5,3.5,7.50r 15 kW

2. Is my site suitable for a wind turbine?

Ideally a turbine works the better, the less obstructions can be found in the direction
from where the wind is coming. Although at a sufficient distance buildings, trees and
other obstructions have almost no effect on the performance of the turbine.

As a general rule WINDSPOT rotor must be 10 m above any obstacleand to a
minimum distance of twice the height of the object.

3. Are wind turbines noisy?

WINDSPOT wind turbines have been especially designed to avoid noise with a rated
speed between 200 and 250rpm depending on the model. The height at which they
are placed makes them almost impossible to be heard by someone staying beside
them.

Moreover, the relatively slow rotation, compared to other wind turbines on the
market, increases the performance and durability while also reduces the mechanical
stress on the components.

4. Will WINDSPOT affect birds?

It is unlikely that a bird hits the blade of a small wind turbine like WINDSPOT, since it
works at low revolutions (between 200 y 250 rpm depending on the model) and it is
not placed to the height where migratory birds make their long journeys.

5. Can | use WINDSPOT for heating?

Yes, you can use the turbine for heating water. Simply connect the controller output to
an electric heater. However, the energy required for heating is normally much
higher than that of electricity, so you might need a larger turbine to heat a building.

5 2 50030002_C



6. Can | connect WINDSPOT to the grid?

Yes, WINDSPOT wind turbines can be connected to the local electricity network. You
need to use an inverter compatible to the grid and the installation has to be approved
by the local utility company to meet the standards and to be assigned to a point of
connection to the network.

7. When do WINDSPOT wind turbines produce electricity?

It depends on the wind turbine location, the wind speed and the quality of that wind
(the more turbulence the less efficient the system will be).

On a proper place, a wind turbine generates electricity around 75% of the time,
although not always at the rated power. Usually, over a year, a small wind turbine can
generate about 20% or 30% of the amount it would generate working at constant
rated power. It is called capacity factor.

8. How long do WINDSPOT wind turbines last?

WINDSPOT wind turbines are designed to last more than 25 years. This is possible
because of their robust design, high quality materials, anti-corrosion treatments and
also due to the fully sealed body that prevents the entrance of water, dust and other
particles into the wind turbine. That’s why our design resists even in harsh
environments like next to the sea.

9. Can | have my own WINDSPOT?

Small wind turbines are a good deal for householders, communities and small energy
consumers to use for on-site energy generation. Your site characteristics (average
wind speed, location and local landscape) will determine the size and type of the wind
turbine in each case.

10. How | know | have wind enough?

The wind flow can be highly variable and very turbulent, so in any doubt take expert
advice and contact professionals dedicatedto the installation of small wind
turbines. Generally, with an average of 5 m/s it is worthwhile to install a small wind
turbine.
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11. How does a wind turbine make electricity?

Broadly speaking a wind turbine works in the following way:

The blades take advantage of the wind energy and generate a torque force on the
generator. The generator, depending on the rotation speed and the force exerted by
the blades on its shaft, generates electricity that reaches the controller and the
inverter. These electronic components transform electricity to direct current (DC) to
charge/store in batteries; and to alternate current (AC) to inject it to the main grid.

12. At what height must small wind turbines be installed?

Tower height varies according to wind turbine model and the wind speed at site,
normally ranging from 10 to 25 meters. Generally the higher the tower, the higher the
average wind speed and the smoother the wind.

Furthermore, to determine the total height of the system you must take into account
the diameter of the turbines, which typically ranges between 1.5 and 10 m.

13. Do | need a planning permission?

Small wind energy installations may require planning permission and you should
always consult the planning officials. It depends mainly on the height and the legisla-
tion of each country. The best option is to ask for professional advice if you have any
doubts.

14. What are wind turbines made of?

The structural parts of our turbines are made of stainless steel and aluminum while
the blades and other components of polyester resin, glass fiber, plastic and copper. All
of them are properly protected against corrosion either by hot dip galvanized or via
other surface treatments to ensure adequate protection even in saline environments.
Besides, the whole system is sealed in order to avoid the entrance of water, dust or
any other particle. This way the electrical components are safe and well protected.

15. What is the maximum wind speed that WINDSPOT can support?

In heavy winds WINDSPOT patented variable pitch system prevents overcurrents that
could damage both the generator and the electronic components.

WINDSPOT wind turbines are designed according to the IEC 61400-2 standards for
maximum wind speeds of 60 m/s (216 km/h or 134 mph).
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