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[MPOAOIO2

H paydaia aténon xpAong Twv avavewoitdwy TTNYWV eVEPYEIAG KaBWG Kal n Kabiépwaon Twv
QEPOUETAPOPWV WG TTAPADOCIOKOU PECOU PETAPOPAS Ta TEAEUTAI XpOVIa dnuioUpynoe TNV avaykn
onuIoupyiag TTNYWV TTANPOYOPIWY KABWGS Kal TNV avAYKN HETAPPOONG TEXVIKAG OpoAoyiag aTnv ayyAKn)
YAWooa, kaBoTi ival 1BV YAWOOa ETTIKOIVWVIAG.

To Tapdv Ae€IkS atroTeAeiTal atrd dUO KUpIa PEPN, TO Eva aPopd Ta DOUIKA OTOIXEIO AEPOTKAPWY KAl TO
GAAO Ta BopIKG OTOIXEIO AVEPOYEVVNTPIWV.

2KOTTOG TOU gival va PHETAPPATEl Kal va EpUNVEUCEl Ta Baaikd SOMIKA OTOIXEIO AEPOTKAPUWV KOl
QVENOYEVVNTPIWV Kal Va BonOrioel aTnv PEAETN eKUAONoNG TNG dIEBVAG TEXVIKAG OpOAoYiag e OKOTTO TV
avamTuén NG SIOKPATIKAG ETTIKOIVWVIOG yIa TNV TaXUTEPN AVATTTUEN Kal HETASOON TWV VEWV TEXVOAOYIWV.



EAAHNOAITAIKO AE=ZIKO

A

aywyog Bepudtnrag heat duct 32
aspaywyog air inlet 49
QEPIWV AVEPOYEVVATPIO gas turbine generator 60
QEPOOUVAUIKA KAAUUUaTA KivATHPA engine nacelles 47
aEPOBUVAUIKOG OTPORINOG turbine aerodynamics 74
adipouBiog KivnTApag (opIfovTia

atTokAion) azimuth motor 73
QIOAIKN eVEPYEIQ wind energy 59, 73
aixun eopTiou peak load 63
QKMI EKQUYNG trailing edge 25
QKMI TTPOCGBOANG EEWTEPIKAG ETTIPAVEIAG leading edge outer skin 31
OKMA TTPOOROARG TITEPUYAG wing leading edge 34
OKMI EKQUYNG TTACICIO O€ KATOOKEUA JE 34
TapdAAnAa oTpwuara trailing edge sandwich panels

QKMI EKQUYNG CPAVa TTAdiICIO O€ trailing edge wedge sandwich 34
KATaoKeun Ye TTapdAAnAa oTpwuara panel

aKPOTITEPUYIO wing tip 30
QKPOPUQOIO KAUGIilIOU fuel nozzle 49
aAAayn BApATOG GEIprvag TITEpuyiou blade pitch change horn 51
QUEPIKAVIKO TTOAUTITEPUYIO american multiblade 77
AUECOG-N-0 direct 71
avakAaoTApag diwaTthpa (paRdog) reflector rod 32
avaoTpo®n TUTTOU YAGPOU inverted gull 26
QVOCUPUEVO retracted 41
QVOCUPHEVO TITEPUYIO EAEYXOU AVTWONG retracted flap 42
QvVOCUPOUEVO PIVAIiO retractable nose 42
QVOTOWIa KIBWTIOU TAXUTHATWY gearbox anatomy 57
Avepo TITePUyIO wind vano 69
QVEUOYEVVATPIA wind turbine 59,61, 63, 69
QvENOOEIKTNG wind vane 76
QVEUOUETPO anemometer 68, 73, 76
QVEPOUNXaV windmills 56
AVEUOG wind 56, 61, 62, 69
avBOeKTIKO QOpPTIO resistive load 72
avTiBeTn KaTewbuvon opposite direction 43
QvTIOTABOUIOTIKA TTAGKA balance panel 44
QVTIOTABUIOTIKG TITEPUYIdIA trim tabs 36
QVTI-UTTNPETIKO TITEPUYIOIO antiservo tab 45
avTAia/eg pump/s 60
avtwaong (duvaun) lift (F) 43, 54, 69, 74
avw upper 31
avw emeaveia upper skin 31
Avw TTWPA OKOG upper cap member 28
Avw PIoO aTTd GTPOKTOG upper half of fuselage 47
avw veupwong dlapikn Sokou upper spar web 29




Avw TTWa dlapnkn okou upper spar cap 29
a&ovag aAAayng TTpoveuong pitch change axis 52
A&oVaG QVEPOYEVVATPIAG turbine generator shaft 65
a&ovag aTpogeiou rotor shaft 73
agovag/eg shaft/s 61
atrd AVEUOYEVVATPIO OTPOYEIO from wind-turbine rotor 57
atrokAion deflection 43
aTTOpPEUNA KUPIOU OTPOYEiOU main rotor wake 54
ATTO0RECTHPAG damper 52
OTTWAEID OTAPIENG, MIKPO Qpayua stall fence 45
apBbpwon hinge 44
apBpwan ommobéAKoucag drag hinge 52
apBpwaon TndaAiou KAiong aileron hinge 30
apBpwan TTndaAiou KAiong-ocuvapuoyn 37
TTeipou aileron hinge-pin fitting
ApBpwan TITEPUYIOU EAEYXOU AVTWONG flap hinge 52
apBpwaon TITEpwaong feathering hinge 50
apIoTEPA TITEPUYQ left wing 27, 47
ATPOAKTOG nacelle 69, 70, 75, 77
ATPOAKTOG fuselage 22, 48
auéavw increase 59
auéavw TaxuTnTa speed increase 62
APOPTOU evépyelag AsiIToupyia Idle running 63

B
Baon Tpooapuoyng, Xwpeog £dpacng pad mount 62
Baaikr avepoyevvATpIa basic wind turbine generator 61
Brpa €AIkag pitch 76

I
YEVVATPIO/EG generator/s 56,58,66,68,70,73,75,76
ywvia Tpéveucng pitch angle 62

A
OeATaTITEPUYO delta wing 25
0e€Id TITEPuya right wing 27, 47
d1aywvIog CWAAvVaG diagonal tube 28
SIaywvIa VEUPWONG HEAWV diagonal web members 23
O1dKevo eEagpiguoU vent gap 44
O1aKOTTA NAEKTPOVIKNG dlafifaong cut-in 67
OIaKOTIA KIvNTAPA engine stop 63
OIGUETPOG TITEPUYiOU OTPORiAou turbine blade diameter 66
OIAUETPOG OTPOPEIOU rotor diam 75
dlapnRkng 6oKOG longeron 23, 24, 36,
dlapnRkng 6oKOG spar 37
diavoun, karavoun distribution 56
OIaVUGHATIKA TaXUTNTA QVEUOU velocity of wind 66
O1dppayua, GPAKTN bulkhead 24, 36
diedpog dihedral 26
O1eUBuvaon avépou wind direction 68, 77
OikTUO OUVOEDNG grid connection 71
OITTANG OTTEipag 080VTWTOG TPOXIOKOG double helix pinion 57
dokida stringer 24, 28, 36
OouN aEPOOKAPOUG/AEPOTKAPOG (XWPIG airframe 48




KIVNTAPEG)/

E
gloaywyn agpa air intake 54, 58, 60
EICEPYOUEVOG AEoVaGg input shaft 57
€i0000¢ agpiou gasin 60
£10poN input 71
EKKaBApIon wound 72
€KKIVNON Twv oTpoRiAwyv start up the turbines 64
EKAETITUVOUEVN OKMI EKQUYNG tapered trailing edge 25
EKAETITUVOUEVOG TTUPAVAG tapered core 33, 34
EKAETITUVOUEVN TTPOXWPNON tapered leading 25
EKAETITUVOUEVN OKUI TTPOCBOANG tapered leading edge 25
EKTETAPEVO TITEPUYIO EAEYXOU AVTWONG flap extended 42
eKTOCEUON AEPa air jet 54
EKTPOTTH) 0dnyou yaw drive 68, 76
EKTPOTTH KIVNTHPO yaw motor 68, 76
eAarrpio spring 43
£Aeyx0G control 43
ENeYXOG KUKAIKNAG euTTPOOBI0G Kivnong cyclic control stick moved 55
XEIPIOTNPiou forward
€NeyX0g KUKAIKNG TTAEUPIKNAG Kivnong cyclic control stick moved 55
XEIpIoTNPIoU sideways
£Aeyxog BripaTog pitch control 62
€AeUBEPOG OUVOETOG free link 42, 43
€ANIKOEIONG YEWMETPIO WG TTPOG TOV 77
KATAKOPUQO GEova darrieus
€AIKOEIOEIGC OOOVTEG helical teeth 57
EUTTPOOBIa diapnkng doKoG front spar 28, 30
EUTTPOOBIa TITHON forward flight 55
evOIAUECOG 00OVTWTOG TPOXOG intermediate gears 57
EvEPYOTTOINON CoeIprvag (Képvag) actuating horn 37
EVIOXUTIKO OOKidIO stiffener 29
eVIoYUpEVO Pe dlaywvia oUppata dITAdvo | wire braced biplane 27
ecayouevo Output to PCC 71
ecayouevol AEoveg OTIC YEVVATPIEG output shafts to generators 57
ecaywyn, €¢aruion exhaust out 60
€€eTACOVTOG AVOAUTIKOTEPO take a closer look 64
£EEPYXOUEVOG 0OOVTWTOG TPOXIOKOG output pinion 57
£€000¢ aEpa AVEUIOTAPA EVIOXUTH) air exit booster fan 58
£€000¢G GEova output shaft 49
£€000¢ £Eaywyr apa exhaust air outlet 49
eEWTEPIKO TTNOAAIO KAioNg outboard aileron 39
€EWTEPIKO TITEPUYIO EAEYXOU AVTWONG outboard flap 34
ETTAYWYIKA YEVVATPIA induction generator 62
ETTAYWYIKOG KAWROGS KpuoTaAAikou 72
TTAEYPOTOG squirrel cage
ETTAQEAG YEVVATPIAG generator contactor 62
ETTIUNKAG OTNPIYUOTA EVIOYXUPEVA UE 27
TTPOXEIPA OTNPIYUATA long struts braced with jury struts
emMTTEDO TITEPUYIO EAEYXOU AvVTWONG plain flap 41
EMQPAVEIQ skin 24, 28, 33, 36
EM@AVEIQ EAEYXOU YpauUnNG Gpbpwaon control surface hinge line 42
E0WTEPIKO TTNOGAIO KAIONG inboard aileron 39




E0WTEPIKO TITEPUYIO EAEyYOU AVTWONG inboard flap 34
euBeia TTpoXwpENCN straight leading 25
€UBEgia aKUA EKQUYNG straight trailing edge 25
€uBgia akuA TTPOCTITWOEWSG straight leading edge 25
EQOATITOMEVIKY dUvVAUN tangential (F) 69
Z
ZHvN-£C | zone-s 47
H
NAEKTPIOPOG electricity 59
NAEKTPOVIKA electronics 59
NAEKTPOVIKG eAEyXOU control electronics 73
Aol rivets 29
NUIKUKAIKAG YEWMETPIAG WG TTPOG  TOV 77
KaTakdpugo dtova savonius
NUITTPOROAOG semi-cantilever 27
©
BUpeg | doors 47
I
10ewdeg ENKa ideal propeller 77
10X0UG power 63, 67
I0XUG avéuou wind power 63
10XUG eVOANGKTN power inverter 61
I0XUG oTOV AVEUO power in the wind 66
K
KOAUTITPQ TITEPUYAG wing cap 32
KaAwdia TdaAIou avodou-kabddou elevator cables 38
KATaKOPU®N VEUPWONG PEAWV vertical web members 23
KATAKOPUQYOG OTABEPOTTOINTHG vertical stabilizer 36
KATAKOPUPOG CWARvVAG vertical tube 28
KATAAOITTa EVEPYEIQG KIVNTHPA waste energy-engine 63
KATAVOAIGKOUEVO (OPTIO consumer load 63
KATW lower 31
KATW TTWPO SOKoU lower cap member 28
KATW WI06 a1Td ATPAKTOG lower half of fuselage 47
KATW veupwaong diaunkn dokou lower spar web 29
KATw 1TNOAAIO KAIGNG down aileron 37
KATW TTWPG dlauikn doKou lower spar cap 29
KATWPEEUMNA downwash 54
Kauoaépia exhaust gases 49
Kauon aépiwv combustion gases 49
KIBWTIO TaXUTATWV gearbox 62, 68, 70, 73, 76
KIVNTEG YPINIEG louver 31
KIVNTAPOG motor 61
KIVNTIKI) EVEPYEIQ kinetic energy 59
KopdovI oPrvag cord wedge 35
KUMOTOEIBNG ECWTEPIKN ETTIQAVEIQ corrugated inner skin 31
KUpIog aEovag main shaft 58
KUupiog 0dovTWTOG TPOXOG O€ oUCTNUA 57
EMTTAOKAG bull gears
KUWEAOEIDEG TTUPHVAG OE KOTAOKEUN UE 35
TTaPAAANAG aTpWHATA honeycomb sandwich core
KWvwaorn apbpwaong coning hinge 51
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A

AiTpo/a Kaugipou fuel litre/s 63
Awpida akunG TPooBoARG leading edge strip 30
M
MEYAAOG PHETAOYXNUATIOTAG large converter 72
MEoO TITEPUYIO EAEyXOU AvTwong mid flap 41
MECOTTITEPUYO mid-wing 26
peTadoon transmission 48, 71
METAdOON KIBWTIOU TOXUTHTWV gear-box transmission 58
METAANIKAG TITEPUYAG DIAUNKNG BOKOG metal wing spar 35
METOANIKO PEAOG OUVOEDENEVO OE metal member bonded to 35
KATaokeun Pe TTapdAAnAa oTpwuara sandwich
METAOXNUATIOTAG transformer 56, 60, 62
METOOXNMATIOTAG aUgnong Tdong 61
(avuywoewg) step-up transformer
fuel to mechanical power 60
METATPOTTH) KAUGIOU O€ UNXavikh 10X0G conversion
mechanical to electrical power 60
METATPOTT UNXAVIKAG O NAEKTPIKN 1I0XUS | conversion
convectional synchronous 71
METAPOPIKOG GUYXPOVIOUEVEG UNXAVEG machines
METEWPOAOYIKOG 0TABUOG weather station 70
METPO aépa wind meter 73
MNXavEG ETTAYWYAS induction machines 71
MNXavikn evépyela TNyNG METABANTAS mechanical energy source 71
TaxuTnTag variable speed
MNXaviouds YPAPMIKAG Kivhong actuator 42
MNXavIoUOS EPTTAOKNG GUOTNUA TPOXWV gear mechanism 71
Mia oTabepd a constant 66
MIKPOG JETOOYXNUATIOTAG small converter 72
MOVIMOG JayviATNG permanent magnet 71
HJop@oTToINTAG former 24
MOXAOG eAEyxou 10XU0G throttle control 54
N
veupa ribs 28
VvEUPO SIappAyuaTog bulkhead rib 30
vEUPO BAIYNGg compression rib 30
VvEUPO TTPOTKOAANUEVO ywvia rib attach angle 29
VEUPO TITEPUYAG N ETTITTEDO VEUPO wing rib or plain rib 30
VEUPO piCag TITEPUYAG wing butt rib 30
EUAIVa PEAN KOTA PrKOG TOU Wooden members spanwise and | 35
EKTTETAOMATOG Kal TNG XOpONg chordwise
O
00NyOG EKTPOTING yaw drive 76
OAAavOIKOG TEOOEPIG BPAXIOVES Dutch four arm 77
ohokivnTo opiovTio TTNOAAIO aKIdWTAOG 45
aoviokog stabilator pivot point
OVOMOOTIKH 10XUG rated power 67
OVOMOGTIKA TaxUTNTA rated speed 67
OTTA KEpauUVOU (aoTpaTTAG) lightning hole 37
oTTIoBéAKoUCa drag 74




o1TioBI0 TITePUYIo AEyXOU AVTWONG aft flap 41
oT1TioB10G dIauRKNG doKoOG rear spar 28, 30
OTTIo00KAIVEIG TITEPUYEG sweptback wings 25
o6pia "Betz" betz limits 77
opIfovTIog agovag horizontal axis 69
opIf6VTIOg 0TABEPOTTOINTAG horizontal stabilizer 36
oupaio TTESIAO tail skid 48
oupaio TITEpwA empennage 47
oupaio oTpoPEio tail rotor 48
oupaio pdyua tail boom 48
i
Tédvw TTNOGAIO KAioNng up aileron 37
médnon brake 58,68,73,76
Tedio EAEyXoU field control 72
TEPIBANMa housing 58
TTEPIOPIOTAG Kivhong TTndaAiou 40
dievbuvong ruddervator
TTEPIOTPEPOUEVO AKPOPUTIO rotating nozzle 54
TTEPIOTPEPOUEVOS AEovag rotating shaft 60
TTEPIOTPOPH TITEPUYIOU blade rotation 53
m™yn DC source 72
TTNY NAEKTPIKAG EVEPYEIAG electrical energy source 72
NOGAI0 avodou-kabddou elevator 36
mN&A&AI0 S1EUBuvong rudder 36
TNOGAI0 KAioNg aileron 30,44
TTAQicI0 frame 36
TIAQOTIKA evIOXUuéva he BahovAiuaTa o€ 35
Kataokeun pe TTapdAAnAa otpwuara otov | glass reinforced plastics
TTUpfvVa sandwich the core
TTAEUPIKNA TITHON sideware flight 55
TTAEOVAO A AIONIKNG EVEPYEING surplus wind energy 63
TTAQUVN hub 58,69,70,75
TTARPNG TTPOBOAOG full cantilever 27
TTOAUTTOAIKEG GUYXPOVIOUEVEG INXAVEG multipole synchronous machines | 71
TTPOEEEXOVTA KAAWDIO pendant cables 62
TTPoveEUON, BrAua (EAIKAG) pitch 68
TTPOoG de€apevr) atTobrikeuong 60
agpiou/TTnyn to gas storage tank/ source
TTPOG TTNOGAIG KAIoGNG to ailerons 38
TTPOG TO BIKTUO to the grid 60
TTPOCOPTW CUVAPUOYEG TITEPUYAG wing attach fittings 30
TTPOaRacn TTAQIgiou access panel 31
TTPOCBIo TITEPUYIO EAEYXOU AVTWONG fore flap 41
TITEPUYaA TUTTOU YAGPOU gull wing 26
TITEPUYA-£G wing-s 22,44
TITEPUYIA KAiong/ KaummuAdTnTag flaperons 40
TITEPUYIA KUPIOU OTPOPEIOU main rotor blades 48
TTEPUyidia CuyooTabuIong trim tabs 36
TITEPUYIOIO tab 43
TITEPUYIOIO EAEYXOU control tab 44
TITEPUYidIo TTNOAAIOU KAIoONG TTAQiCIO O€ 34
KATaoKeUn Ye TTapdAAnAa oTpwuaTa aileron tab sandwich panel
TTEPUYidIo pe ypavalwTwv peiwTApa yia | tab geared to deflect 43




va atrokAivel Kat'avaloyiav oTov EAeyX0
aTTOKAIoNG AAAG OTNV avTIOETN
kateubuvon

proportionally to the control
deflection but in the opposite
direction

TITEPUYIO EAEyXOU AVTWONG oXIoToU 41
TUTTOU split flap
TITEPUYIO EAEyxoU AvTwaong fowler fowler flap 41
TITEPUYIO/a oTpoRilou turbine blade/s 65
TITEPUYIO-a (ENIKOG, CUMTTIECTNG) blade-s 58,68,70,75,76
TITEPUYIO OTPOPEiOU rotor blade 73
TTEPWOoN feathering 52
TTUKVOTNTA aépa density of air 66
TTUAN 81660U wicket gate 65
TTUAWVAG pylon 48
TTUPYOG tower 58,68,70,73,75,76
TTUpAvVag core 33

P
pivaio veupo nose rib 28, 30
pIvVaiog Kwvog nosecone 70
por avéuou wind flow 74
por) vepou water flow 65
poT1TA OTPEWNG torque 53
pUBUIoN NAEKTPIKOU TITEPUYIOU electrical blade adjustment 73
PUBUIOTAG, EAEYKTHPAG controller 68,76

2
oeipfva (képva) TTpoveUONS pitch horn 50,52
gnueia amoé 1o TpocdpTnua amd 31
MTTPOCTA Kai OTTiIo0IEG CUVAPUOYES points of attachment to front and
Olaunkn dokou rear spar fittings
anueio apbpwaong hinge point 42
onueio TTou B€TEl O€ eKKivnan Tov 63
KIVNTAPQ set point for engine start
onueiwon agdévwy Oyl TTAVw OTO KEVTPO 38
Tou GEova note pivots not on center of shaft
oTIvOnpIoTAG igniter plug 49
oTa0epn EMEAVEIQ fixed surface 43
oTabepPS auUXVOTNTAG fixed frequency 73
oT1aBepd TTéX0G constant thickness 33
oT1aBepd TTéY0G TTUPAVA constant thickness core 34
OTABEPOTTOINTIG-£G stabilizer-s 22, 48
oTaBepod, oTATNG stator 49, 65,71,
OTOTIKOI OVOOTOAEIG static stops 50
oTeyavotroinuévn dour degapevng 32
KQUGilou sealed structure fuel tank
OTEYAVOTTOIW KEVO TITEPUYIdIO aileron gap seal 46
aTEYAVOTTOIW KEVO TTNOAAIO KAIGNG tab gap seal 46
oTEPEAS OPvVag solid wedge 34
oTpOBIAog turbine 56, 65
OTPOYEIO rotor 49,65,69,71,75,76
oTpoPeio ekkabBapiong wound rotor 72
OUYKPOTNUA TTAAPVNG KUPIOU OTPOPEioU main rotor hub assembly 48
gUAAoyIKOU collective 54
OuUMBaTIKA €TTIAUCNG ETTAYWYIKNAG conventional induction generator | 62

YEVVATPIOG

solution
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OUMTTIECTAG EKKEVWONG aépa compressor discharge air 49
OUMTTIECTAG OTPOPEiou compressor rotor 49
CUNTTIEOTAG WUENG cooling compressor 58
ouvoeon OI'eTmBEPaTOg splice 29
oUVOECHOG TTPOVEUONG pitch link 51
ouvouaopéva TTnOAAIa avodou- KaBddou 39
Kal KANioewg elevons
ouvIoTapévn poTrr oTpéwng atrd To KUpIo | resultant torque from main rotor | 53
OTPOYEIO TITEPUYIWV blades
OUVTEAEDTAG 1I0XUOG d16pBwang power factor correction 62
TTUKVWTWV capacitors
oUpua pUPOUAKIONG 1 EAACTIKOU 30
EMOWTPOU PARdOg drag wire or tire rod
ouUpuaTéOXOoIVa EVIoXUONG KATA TwV 30
Ouvdpewyv otmIoBéAKoUTag 1 EAACTIKOU
ETMOWTPOU pAfdou anti-drag wire or tire rod
OUOKEUR avaxaITioewg stop 38
oU0TNUA OTTOUOVWOEWG, BIOKOTITNG cut-out 67
oloTnPa gkkivnong starting apparatus 60
ouoTtnua g€ENIENG system evolution 59
oUoTNPG I0XU0G, Hovada 1IoxUog powerplant 22
oU0TNPG PETATPOTTAG conversion system 59
oUCTNPA 0OOVTWTWY TPOXWV gear 49
oUoTnPa TPOveEUCNG pitch system 76
oUoTNPaO TTPOCYEIWONG landing gear 22
oUOoTNPA TTPOCYEIWONG 1 AVACTAATIKO 48
ESIAO landing gear or skid
oUoTNPa TTPoCyEiwong Bupwv landing gear doors 47
oUoTNPa TTPOCYEIWONG e TTESIAQ 48
oAioBnong skid
oUoTNPa YUEng YeEvvhTPIAS generator cooling system 73
OXOIVi CUGTHATOG QVaXAITIOEWG tether stop 38
T
TaAavTeudpuEVn GpBpwaon teetering hinge 50, 51
TAAQVTEUOUEVOG BIOKOG swash plate 51, 55
TaxUpEUPa aEpa air jet 54
TaxUTNTa QAVEUOU wind speed 63, 67
TEXVOAOYIO XWPIG WAKTPEG brushless 72
TUAMG KAUoNGg combustion section 49
TUAMG KIBWTIOU TaXUTATWY gearbox section 49
TUAMA aTpoRilou turbine section 49
TUAPA CUPTTIEONG compression section 49
TpIBéag oTpoPeiou TITEPUYIOU rotor blade bearing 73
TUTTOG PUNXavig machine type 71
Y
uypn TITépuya wet wing 32
UTTOCWVEG subzones 47
uynAn potir oTpéyng XaunAng taxutntag | high torque low speed 62
uynAng toxutnrag éAIka high speed propeller 77
uynAng TaxuTnTag aéovag high speed shaft 58,68,76
UWNAOTITEPUYO high wing 26
)

QAIVOAIKN oprva

| phenolic wedge

34
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@BopEag TTACICIO OE KATAOKEUN HE 34

TTapdAANAa oTpwuaTa spoiler sandwich panel

@Bopeic TITAONG flight spoilers 39

PopTio KIVNTHPO engine load 63

QW¢ TTAOYNONG aKPOTITEPUYIOU wing tip navigation light 31
X

XOPNANG TaXUTNTOG GE0Vag low-speed shaft 68, 76

XOPNAOTITEPUYO low wing 26

XaunASéTEPN TTiEON lower pressure 44

XEIPIOTAPIA TTITACNG flight controls 22

XEIPIOTAPIO EAEYXOU control stick 42,43

XEIPOAAPH TITEPUYioU blade grip 51

XITWVIO Kauong combustion liner 49

XwpnTikéTNTA capacity 59

XwpnNTIKETNTA KIVNTHPA engine capacity 63
W

WeudodOKAG 1 dlapnkng ok TTNOaAioU 30

KAiong false spar or aileron spar

weudoveupo false rib 30
Q

()ON OUPCIOU GTPOPEIOU | tail rotor thrust [ 30
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ATTAOEAAHNIKO AE=IKO

A
a constant pia oTaBepd 66
access panel TTPOCRacn TTAAIGiou 31
actuating horn gvePYoOTTOIiNON OEIPAVAG (KOPVAQ) 37
actuator MNXAVIOUOG YPAUMIKAG Kivhong 42
aft flap oT1TioB10 TITEPUYIO eAEyXoU AvTwong 41
aileron TTNOAAI0 KAioNg 30,44
aileron gap seal OTEYQAVOTTOIW KEVO TTNOAAIOU KAIONG 46
aileron hinge apBpwaon TndaAiou KAiong 30
dpBpwan TTndaAiou KAiong-cuvapuoyn
aileron hinge-pin fitting TTEipou 37
TrTepuyidio TNOAAIou KAiong TTAdiolo o€
aileron tab sandwich panel KATOOKEUNR PE TTApAAANAQ oTpwuaTa 34
air exit booster fan £€000¢ aépa AVEUIOTAPA EVIOKUTH 58
air inlet aspaywyog 49
air intake gloaywyn aépa 54, 60
air jet EKTOEEUTNPOG N EKTOLEUON aEPa 54
AEPOOKAPOGS (XWpIg KIVNTAPES) doun
airframe QEPOTKAPOUG 48
american multiblade QUEPIKAVIKO TTOAUTTTEPUYIO 77
anemometer QVEUOUETPO 68, 73,76
OuUpPaTOOXOIVA EVIOXUONG KATA TWV
Ouvdapewyv otmIoBéAKoUTAG 1] EAACTIKOU
anti-drag wire or tire rod ETMOoWTPOU PaRdou 30
antiservo tab QVTi-UTTNPETIKO TITEPUYIDIO 45
(opi¢évTia atrékAion) adiuoubiog
azimuth motor KIVNTAPOS 73
B
balance panel avTIOTAOUIOTIKA TTAGKA 44
basic wind turbine generator Baoikn avepoyevvATpia 61
betz limits opla "Betz" 77
blade grip Aafn Trrepuyiou 51
blade pitch change horn aAAayn BruaTog xodvng TITEpuyiou 51
blade rotation TTEPIGTPOPH TITEPUYIOU 53
blade-s TITEPUYIO-A (EAIKOG, CUMTTIECTHG) 58, 68, 70, 76, 78
brake méEdNon 58, 68, 73, 76
brushless TEXVOAOYIOQ XWPIG WAKTPES 72
bulkhead O1dppayua, QPAKTH 24, 36
bulkhead rib VEUPO dlappAyuaTog 30
bull gears KUPI0G 000VTWTOG 0UCTNUA TPOXWV 57
C
capacity XwpNTIKOTNTA 59
collective OUAAOYIKOU 54
combustion gases Kauon aépiwv 49
combustion liner XITWVIO Kauong 49
combustion section TUAUA Kauong 49
compression rib VEUPO BAIYNg 30
compression section TUAPA CUPTTIEONG 49
compressor discharge air OUUTTIEOTNG EKKEVWONG 0épa 49
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compressor rotor OUMTTIECTAG OTPOPEIOU 49
coning hinge KWvwaon apbpwong 51
constant thickness oTaBEPO TTAXO0G 33
constant-thickness core oTaBePO TTAXOG TTUPAVA 34
consumer load KATAVOAIOKOPEVO (OPTIO 63
control EANEYXOG 43
control electronics NAEKTPOVIKA eAEyXOU 73
control stick XEIPIOTHPIO EAEyXOU 42, 43
control surface hinge line EMQAveIa EAEyXOoU ApBpwaon YPAPKAG 42
control tab TITEPUYIOIO EAEYXOU 44
controller PUBUIOTAG, EAEYKTPAG 68, 76,
convectional synchronous 71
machines METOQPOPIKOG TUYXPOVIOUEVEG UNXAVEG
conventional induction OUPBATIKA €TTIAUONG ETTAYWYIKAG 62
generator solution YEVVATPIOG
conversion system oUoTNUA JETOTPOTTAG 59
converter METOOXNUATIOTAG 73
cooling compressor OUMTTIECTAG YUENG 58
cord wedge Awpida oprvag 34
core TTUPAVOG 33
corrugated inner skin KUPOTOEIBNG ECWTEPIKK ETTIPAVEIQ 31
cut-in O1aKOTTA NAEKTPOVIKNG dlafifaocng 67
cut-out OIaKOTITNG, CUCTNUA OTTOUOVWOEWS 67
cyclic control stick moved €AeyX0G KUKAIKAG ePTTPO0BIag Kivnong 55
forward XEIpIoTNPIoU
cyclic control stick moved 55
sideways £AEYX0G KUKAIKAG KivnONng XEIPIGTNPIOU
D

damper aTmmooRE0TPOS 52

€NIKOEIONG YEWMETPIO WG TTPOG TOV 77
darrieus KATakOpu@o GEova

ATTOKAIVW, TTAPEKKAIVW, ATTOKAIOIG 43

MayvNTIKAG BEAOVNG, EKTPETTW, KAWTITW,
deflect KAUTITOMAI
deflection atrokAIon 43
delta wing deATaTITEPUYO 25
density of air TTUKVOTNTA aépa 66
diagonal tube d1aywvIog CwAAvag 28
diagonal web members SlaywvIa VEUPWONG HEAWV 23
dihedral diedpog 26
direct AUECOG-N-0 71
distribution diavoun,karavoun 56
doors BUpeg 47
double helix pinion OITTANG OTTEipag 080VTWTOG TPOXIOKOG 57
down aileron KATW TTNOGAIO KAIoNG 37
downwash KATWPEUMQ 54
drag o1mIoBéAKouCca 74
drag hinge apBpwan omoBEAKOUCOG 52

oUppa pUPOUAKIONG A EAAOTIKOU 30
drag wire or tire rod ETMOWTPOU PARdOG
Dutch four arm OMavdIKOG TEGOEPIG PBpayioveg 77

E

electrical blade adjustment | pUBUION NAEKTPIKOU TTITEPUYIOU | 73
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electrical energy source TTNYN NAEKTPIKAG EVEPYEIAG 72
electricity NAEKTPIOPOG 59
electronics NAEKTPOVIKA 59
elevator TTNOGAI0 avodou-Kabddou 36
elevator cables KaAwdia TdaAIou avodou-kKabddou 38
ouvduaouéva TndaAIa avodou- 39
elevons KaB6dou Kal KAIoEWG
empennage oupaio TITépwua 47
engine capacity XwpNTIKATNTA KIVATHPA 63
engine load PopTio KIVvATHPA 63
engine nacelles agPOdUVANIKA KOAUPPaTa KIVATHPA 47
engine stop OIaKOTTA KIVNTHPA 63
exhaust air outlet £€000¢ £Caywyn aépa 49
exhaust gases Kauooépia 49
exhaust out egaywyn, €¢aTuion 60
F
false rib WeudoveUupo 30
WeudodOoKAG 1 dlapnkng dokog 30
false spar or aileron spar TndaAiou KAiong
feathering TITEPWON 52
feathering hinge dpBpwan TITEpwang 50
field control edio EAEyXou 72
fixed frequency oTaBepr auxvoTnTag 72
fixed surface oTa0epr ETTIPAVEIQ 43
flap extended EKTETAPEVO TITEPUYIO EAEYXOU AvTwong | 42
flap hinge dpBpwaon TITepUyIou eAéyxou dvtwong | 52
QVOOUPHEVO TITEPUYIO EAEYXOU 42
flap retracted avtwong
flaperons TITEPUYIA KAIoNG/ KAUTTUAGTNTAG 40
flight controls XEIPIOTAPIA TITAONG 22
flight spoilers @Bopeic ITAoNGg 39
fore flap TTPOGOI0 TITEPUYIO EAEYXOU AVTWONG 41
former Mop@OTTOINTAS 24
forward flight eUTTPOCOIa TITACN 55
fowler flap TITEPUYIO €AEyyou AvTwaong ‘fowler’ 41
frame TTAQiCI0 36
free link eAeUBEPOG OUVOETOG 42,43
from wind-turbine rotor atrd AVEPUOYEVVHTPIA OTPOYEIO 57
front spar eUTTPOOBIa dlaunkng OoKOG 28, 30
fuel to mechanical power 60
conversion METATPOTTH KAUGIYOU O€ PNXavikn 1I0XUg
fuel litre/s AiTpo/a kauaiuou 63
fuel nozzle aKPO@UQOIO KAUGiloU 49
full cantilever TTANPNG TTPOROAOG 27
fuselage ATPAKTOG 22, 48
G
gasin €i0000¢ agpiou 60
gas turbine generator aEPiWV aveUoYEVVATPIO 60
gear EUTTAOKI) CUCTNUO TPOXWV 49
gear mechanism MNXOVIOUOG EUTTAOKNG oUoTNUa TpoXwy | 71
gearbox KIBWTIO TaXUTATWV 62, 68, 70, 73, 75, 76
gearbox anatomy QVOTOUIa KIBWTIOU TAXUTHATWY 57
gearbox section TUAMO KIBWTIOU TaXUTATWV 49
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gear-box transmission METAOOON KIBWTIOU TOXUTHTWV 58
geared TOUPUTTIVA JE YpavalwTov PEIWTHPA 43
generator contactor ETTAPEAG YEVVATPIOG 62
generator cooling system ouoTnua Yigng YeVVATPIAG 73

generator/s

YEVVATPIO/EG

56,58,65,68,70,73,75,76

glass reinforced plastics
sandwich the core

TIAAOTIKA evIoXupéva peBaloviuara
O€ KATAoKeUN Pe TTapdAAnAa oTpwpaTta
aToV TTUPAVA

35

grid connection OiKTUO oUVdEONG 71
gull wing TITEPUYA TUTTOU YAGPOU 26
H
heat duct aywyog Bepudtnrag 31
helical teeth €AIKOEIOEIG OBOVTEG 57
high speed propeller UWnARG Taxutntag EAIKa 77
high speed shaft UWnARG TaxuTnTag GEovag 58, 68, 76,
UYNAR poTT oTPEWNG XaUNANG 62
high torque low speed TaXUTNTAG
high wing UYnAOTITEPUYO 26
hinge dpbpwon 44
hinge point onueio apBpwong 42
KUWENOEIBEG TTUPVOG O€ KATaoKeUr Ye | 35
honeycomb sandwich core TTapAAANAa oTpwpaTa
horizontal axis opIfovTIog dgovag 69
horizontal stabilizer opICOVTIOC OTABEPOTTOINTAG 36
housing TTEPIBANUa 58
hub TTAQUVN 75
I
ideal propeller 10edeC EAIKQ 77
Idle running ApopTOoU evEpyelag AeiIToupyia 63
igniter plug oTIvenpIoTnG 49
inboard aileron £0WTEPIKO TTNOGAIO KAIONG 39
inboard flap EOWTEPIKO TITEPUYIO EAEYXOU AVTWONG 34
increase auéavw 59
induction generator ETTAYWYIKA YEVVATPIA 62
induction machines MNXaVEG ETTAYWYNG 71
inlet air gloaywyn aépa 49
input €10p0N 71
input shaft €10epXOuEVOS GEovag 57
intermediate gears eVOIAUETOG 0DOVTWTOG TPOXOG 57
inverted gull avaoTpo®n TUTTOU YAGpPOU 26
K
Kinetic energy | KivnTIKA evépyeia 59
L
landing gear oUoTNUa TTPOCYEIWONG 22, 47
landing gear doors oUoTnNUa TTPooyeiwong Bupwyv 47
ouoThUA TTPOCYEIWONG ] AVOOTOATIKO 48
landing gear or skid TEDIAO
large converter MEYANOG NETAOKNUOTIOTAG 72
QKM TTPOCOBOANG EEWTEPIKNG 31
leading edge outer skin ETTIPAVEIOG
leading edge strip Awpida aKung TPooBoARg 30
left wing apIoTEPA TITEPUYQ 27, 47
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lift (F) avTwaong (duvaun) 43, 54, 69, 74
lightning hole OTTH KEpaUVOU (aCTPATIAG) 37
long struts braced with jury ETTIUNKAG OTNPIYHOTA EVIOXUMEVA UE 27
struts TTPOXEIPA OTNPIYUATA
longeron dlapnKNG dokKoG 23, 24, 36
louver KIVNTEG YPINIES 31
low wing XOUNAOTITEPUYO 26
lower KATW 31
lower cap member KATW TTWPA doKoU 28
lower half of fuselage KATW PI0G OTT0 GTPOKTOG 47
lower pressure XaunAéTEPN TTiECN 44
lower spar cap KATW TTWPa diauAkn dokou 29
lower spar web KATW veupwong dilauikn dokou 29
low-speed shaft XOUNAAG TaxuTnTag agovag 68, 76,

M
machine/s type TUTTOG UNXAVAG-£€G 71
main rotor blades TITEPUYIA KUPIOU OTPOPEIOU 48
main rotor hub assembly OuyKpOTNUA TTAAUVNG KUpPIoU aTpogeiou | 48
main rotor wake ATTOPPEUNA KUPIOU GTPOPEIOU 54
main shaft KUplog &Eovag 58
mechanical energy source MNXaVIKH eVEPYEIQ TTNYAS METARANTAG 71
variable speed TaXUTNTAG
mechanical to electrical power | JETATPOTI) PNXAVIKAG O NAEKTPIKN 60
conversion 10X0G
metal member bonded to METOAAIKO pEANOG OUVOEDEUEVO OF 35
sandwich KATAOKEUNR PE TTapAAANAQ oTpwuaTa
metal wing spar METOANIKAG TITEPUYAG BIAUAKNG BOKOG 35
mid flap MECO TITEPUYIO EAEYXOU AVTWONG 41
mid wing MECOTITEPUYO 26
motor KIVNTAPOG 61
multipole synchronous 71
machines TTOAUTTOAIKEG GUYXPOVIOUEVEG NXAVES

N
nacelle ATPOAKTOG 69, 70, 75, 76
nose rib pIvVaio VEUPO 28, 30
nosecone PIVOIOG KWVOG 70
note pivots not on center of onueiwon agdévwy Ol TTavw OTO 38
shaft KEVTPO TOU GEova

@)
opposite direction avTiBeTn KaTeubuvon 43
outboard aileron €EWTEPIKO TTNOAAIO KAioNg 39
outboard flap €EWTEPIKO TITEPUYIO EAEYXOU AVTWONG 34
output at PCC eEayopevo ato PCC 71
output pinion £EEPXOPEVOG 0DOVTWTOG TPOXIOKOG 57
output shaft £€000¢ atova 49
output shafts to generators e€ayopevol AEOVEG OTIG YEVVIATPIEG 57

P
pad mount Bdaon Tpooappoyng, Xwpog £dpacng 62
peak load aIxun gopTiou 63
pendant cables TTpoeEExovTa KaAwdia 62
permanent magnet MOVIPOG JayVATAG 71
phenolic wedge PAIVOAIKI) GQAVA 34
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pitch mpbéveuan, Brpa (ENKAG) 68, 76
pitch angle ywvia mrpdveuong 62
pitch change axis agovag aAhayng TTpoveuong 52
pitch control £Aeyxog BAuaTog 62
pitch horn ogiprfva (képva) TTpéveuong 50, 52
pitch link OUVOETHOG TTPOVEUONG 51
pitch system oloThUa TTPOVEUONG 76
plain flap eTTITEdO TITEPUYIO EAEYXOU AVTWONG 41

onueia atrd 1o TPoodpTNUA aTTd 31
points of attachment to front MTTPOOTA Kal OTTIOBIEG CUVOPUOYEG
and rear spar fittings dlapnkn dokou
power 10X0G 63, 67
power factor correction OUVTEAEDTNG 10XU0G B16pBwong 62
capacitors TTUKVWTWV
power in the wind 10X0G oTOovV AvENo 66
power inverter I0XUG EVOANGKTN 61
powerplant oloTnua IoXU0g, povada IoxUog 22,48
proportionally avaAoyikwg, Kar'avaloyiav 43
pump/s avTAia/eg 60
pylon TTUAWVAG 48

R

rated power OVOMAOTIKA 10XUG 67
rated speed OVOMAOTIKA TaxUTNTA 67
rear spar oT1TioB10g diauAkng 60KOG 28, 30
reflector rod avakAaoTHPAG paRdog (SiwaThpag) 31
resistive load avOEeKTIKO QOpTio 72
resultant torque from main OuVIOTAPEVN POTTH OTPEWNG aTTO TO 53
rotor blades KUPIO aTpOQEio TITEPUYIOU
retractable nose avacupoOuEVO pIvaio 42
retracted QVOOUPUEVO 41
rib attach angle VEUPO TTPOCOKOAANUEVO ywvia 29
ribs veupa 28
right wing 0e€Id TITépuya 27, 47
rivets nAol 29
rotating nozzle TTEPIOTPEPOUEVO AKPOPUTIO 54
rotating shaft TTEPIOTPEPOUEVOGS AEOVOG 60
rotor OTPOYEiO 49, 65, 68, 71, 76, 77
rotor blade TITEPUYIOV OTPOPEIOU 73
rotor blade bearing TPIBEAG OTpOPEiou TITEPUYIOU 73
rotor diam OIAUETPOG OTPOPEiOU 75
rotor shaft aéovag aTpoPeiou 73
rudder NOGAIo dievbuvaong 36

TTEPIOPIOTAG Kivnong TTndaAiou 40
ruddervator dielBuvong

S

NUIKUKAIKAG YEWPETPIOG WG TTPOG 77
savonius TOV KATOKOPU®O Géova

oTeyavotroinuévn dopr| deEapeving 32
sealed structure fuel tank KQugigou
semicantilever NUITTPORoAOG 27

onueio TTou BETEl O€ eKKivnon Tov 63
set point for engine start KIvnTApQ
shaft/s agovag/eg 61
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sideware flight TIAEUPIKI TITAON 55
skin ETTIPAVEIA 24, 28, 33, 36
small converter MIKPOG JETOOYXNUATIOTASG 72
solid wedge oTEPEAG OPRvVag 34
source DC ™nyn 73
spar SlapnKNG dokKoG 37
speed increase auéavw TayxuTnTa 62
splice ouvdeon OI'emBéPATOG 29

TITEPUYIO EAEYXOU AVTWONG OXIoToU 41
split flap TOTTOU

@Bopéag TTACICIO O€ KATOOKEUNA HE 34
spoiler sandwich panel TTapAAANAa oTpwpaTa
spring eAatApIo 43

ETTAYWYIKOS KAWRSOS KpuoTAAAIKOU 72
squirrel cage TIAEYHATOG

oAokivnto opi¢ovTio TNdGAI0 okIdwTdg | 45
stabilator pivot point a&oviokog
stabilizer-s oTaBepoTToINTAG-£G 22,48
stall fence ammwAeia oTAPIENG MIKPS Ppdyua 45
start up the turbines €KKIivnon Twv oTpoRiAwyv 64
starting apparatus OUOKEUN €KKivnong 60
static stops OTATIKOI AVOOTOAEIG 50
stator oTdTng 49, 65, 71

METOOXNUATIOTAG alénong Taong 61
step-up transformer (avuywoewg)
stiffener EVIOXUTIKO OOKidIO 29
stop oU0TNUA AVOXAITIOEWS 38
straight leading guBeiag TTpoxwpEnNoNn 25
straight leading edge €uBeia akur TPOaBoANg 25
straight trailing edge €uBeia aKur EKQUYNS 25
stringer dokida 24, 28, 36
subzones UTTOCWVEG 47
surplus wind energy TIAEOVAO A AIONIKNG EVEPYEING 63
swash plate TOAQVTEUOUEVOC BICKOG 51, 55
sweptback wings OTTIGOOKAIVEIG TITEPUYEC 25
system evolution ouoTtnua €€ENENG 59

T

tab TITEPUYidIo 43
tab gap seal OTEYOVOTTOIW KEVO TITEPUYIBIO 46
tab geared to deflect TITEPUYIBIO PE ypavalwTwy PEIWTHPA 43
proportionally to the control yla va aTTokAivel KaT' avaloyiav oTov
deflection but in the opposite €Aeyxo atrokAiong aAAG oTnv avTiBeTn
direction KaTeubuvon
tail boom oupaio epayua 48
tail rotor oupaio oTpoEeio 48
tail rotor thrust ON 0UPOIOU GTPOPEIOU 53
tail skid oupaio TTESIAO 48
take a closer look £EETACOVTAG AVAAUTIKOTEPQ 64
tangential force (F) EQATITOMEVIKA OUVAUN 69
tapered core EKAETTTUVOUEVOG TTUPAVAG 33, 34
tapered leading EKAETITUVOUEVN TTPOXWPNON 25
tapered leading edge EKAETTTUVOUEVN AKWI TTPOCBOANG 25
tapered trailing edge EKAETITUVOUEVN OKUI EKQUYAG 25
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teetering hinge TOAQVTEUWMPEVN ApBpwaon 50, 51
tether stop OXOIVi CUOTAPATOG avVaXAITIoEWG 38
throttle control HoxAGG eAéyxou 10x00G 54
to ailerons TTPOG TTNOAAI KAIoNG 38
TTPpogG deCapevr) amobrkeuong 60
to gas storage tank/ source agpiou/TTNyn
to the grid TTPOG TO DIKTUO 60
torque poTTH OTPEWYNG 53
tower TTUPYOG 58, 68, 70, 73, 75, 76
trailing edge-s OKMN-£G EKQUYNAG 25
OKMI EKQUYNG TTACiOIO O€ KaTaoKeuA pe | 34
trailing edge sandwich panels | TapdAAnAa oTpwuara
trailing edge wedge sandwich | akur ekQuyng o@rvag TTAaIciou o€ 34
panel KATOOKEUNR Y€ TTApAAANAQ oTpwuaTa
transformer METOOXNUATIOTAG 56, 60, 62
transmission peTadoon 48, 71
trim tabs QVTIOTABUIOTIKA TITEPUYIdIA 36
turbine oTPORIAOG 56, 65
turbine aerodynamics agPOdUVANIKOG 0TPOBIAOG 74
turbine blade diameter OIGPETPOG TITEPUYIOU OTPORiAou 66
turbine blade/s TITEPUYIO/a OTPORiAou 65
turbine generator shaft Agovag avePoyevvATPIAS 65
turbine section TUAPa aTpofilou 49
U
up aileron Tavw TTNOGAI0 KAioNng 37
upper avw 31
upper cap member Avw TTWPA BOKOG 28
upper half of fuselage Aavw U1o6 atd ATPOKTOG 47
upper skin Avw ETIPAVEIN 31
upper spar cap Aavw TTWPa dilauAkn oKou 29
upper spar web avw veupwong dilauikn dokou 29
\%
velocity of wind TaXUTNTa avEPou (S1IavUGUATIKN) 66
vent gap Kevo Avolyua ammokaTtdoTaong Tieong 44
vertical stabilizer KATAKOPUYOG OTABEPOTTOINTHG 36
vertical tube KATAKOPUPOG GWARvVAG 28
vertical web members KATaKOpu®n veupwong JEAWV 23
W
waste energy-engine KOQTAAOITTO EVEPYEIAG KIVNTHAPO 63
water flow por] vepou 65
weather station METEWPOAOYIKOG OTABUOG 70
wet wing uypn TITépuya 32
wicket gate TTOAN d1600U 65
wind AVEUOG 56, 61, 62, 69
68, 77
wind direction O1evBuvaon avéuou
59, 73
wind energy QIOAIKN EVEPYEIQ
74
wind flow por] avéuou
73
wind meter METPO aépa
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63

wind power 10X0¢G avéuou
63, 67
wind speed TaxUTNTA QVEUOU
59, 61, 63, 69
wind turbine avePoyevvATpIa
76,
wind vane avePodeikTNg
69
wind vano Aavepo TrrepuyIo
56
windmills QvEUOUNXavh
30
wing attach fittings TIPOCAPTW CUVOPUOYES TITEPUYAG
30
wing butt rib veUPO pifag TTITEpuyag
31
wing cap KOAUTITPO TITEPUYAG
34
wing leading edge QKMN TTPOCBOARG TITEPUYAG
30
wing rib or plain rib VEUPO TITEPUYOG 1] ETTITTESO VEUPO
30
wing tip AKPOTITEPUYIO
31
wing tip navigation light QWS TTAOYNONG aKPOTITEPUYIOU
22,44
wing-s TITEPUYO-EG
gvioxupévo e dlaywvia  oUppara | 27
wire braced biplane OITTAGvVO
wooden members spanwise §0Awa peAn KaTd HKog Tou 35
and chordwise EKTIETAOUATOC KOL TNG XopSN¢
72
wound EKKaBApIoN
72
wound rotor oTpoYEio ekkabdpiong
Y
68, 76,
yaw drive 0dnNyo¢ EKTPOTTAG
68, 76,
yaw motor EKTPOTTI KIVNTAPQ
Z
47
zone/s {wvn-€¢
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AEPOZKA®OI — AIRCRAFT

_ = Flight
é = controls

=

—

_alll

" Fusdlage
Flight controls

l Stabilizers l

Landing gear

Wings = MTéPuyeg

Powerplant = cUotnua Loxuog
Landing gear = cUOTN O TPOCYELWONG
Fuselage = dtpaxtog

Flight controls = xelplotipla mtrong

Stabilizers = otaBepomnolntég
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Longeron = Staunkng 60kog
Vertical web members = katakdpudn velpwong peAwv

Diagonal web members = Staywvia velpwong peAwv
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Skin = emudavela
Former = popdomnointrg

Bulkhead = &iadpayua, ppaktn

Longeron = Staunkng 60kog
Skin = emudavela
Bulkhead = ladppayua, bpaktn

Stringer = Sokida
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Tapered leading edge = ekAemTUVOUEVN AKUA TIPOCPBOANG
Straight trailing edge = euBeia akun ekduyng

Tapered leading = ekAemtuvoEevn IpoXwWpPNoN

Trailing edge = akpun ekdpuyng

Delta wing = deAtantépuyo

Sweptback wings = orioBokALveig mtépuyeg

Straight leading = euBela mpoxwpnon
Trailing edges = akpEG ekduYNG
Straight leading edge = euBela akur mpooPBoAng

Tapered trailing edge = ekAemtuvouevn akur ekpuyng
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Low wing = XapunAontépuyo

High wing = YyinAomntépuyo

Gull wing = mtépuya tuTou yAdpou

Mid wing = Mecomntépuyo

Inverted gull = avaotpodn toMou yAdpou

Dihedral = 6iebpog¢
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Left wing = aplotepd nmtépuya

Right wing = 8gfLd ntépuya

o

ks

Full cantilever = mA\fipn¢ mpoBoAog
Semi cantilever = nuutpoBoAog
Wire braced biplane = evioxupévo pe dtaywvia cupuota SumAavo

Long struts braced with jury struts = emunkn¢ otnplypato eVIoXUUEVA LE TIPOXELPA OTNplyaTa
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_Rear spar
_ﬂ,-\

Ribs = veUpa

Rear spar = omnioBlog Stapnkng Sokog
Nose rib = pwaio veupo

Front spar = eunpooBila SLapnkng okog
Stringer = Sokida

Skin = emupavela

| Upper cap member I
I Diagonal tube I
T —

Upper cap member = dvw nwpa Sokog
Vertical tube = katakopudog cwAnvag
Diagonal tube = dtaywviog cwAnvag

Lower cap member = Katw nwpa Sokou
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Upper spar cap

Stiffener = evioyutiko Sokidlo
Upper Spar cap = avw nwpa dtapnkn Sokol
Rib attach angle = NeUpo npookAnuévo ywvia

Lower Spar cap = KATw WA Stapnkn Sokou

Upper spar cap

Splice = oUvdeon U emBEpatog

Lower Spar cap = KATw nMwua dtapnkn Sokol
Upper Spar cap = avw nwpa Stapnkn dokol
Rivets = Aot

Upper Spar web = avw veUpwong Staunkn dokol

Lower Spar web = kdtw veupwong Staunkn Sokol
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. Leading edge strip . ' Nose rib or false rib »

" Wing tip |

Front spar ‘ | Anti-drag wire or tire rod Drag wire or tire rod [ Wing attach fittings

False spar or aileron spar " Rear spar | Wing rib or plain rib

Ailerdn ' Aileron hinge : ‘ Wing butt rib (or compression rib or bulkhead rib)

Leading edge strip = Awplda akung npooBoAng
Wing tip = akponteplylo

Nose rib or false rib = pwvaio vetpo | Peudovelpo
Front spar = eunpooBia SLapnkng okog

Anti-drag wire or tire rod = cupuOTOOYOLVA EVIOXUONG KATA TwV SUVAREWY OTMLoBEAKOUOAC 1) EAAOTIKOU
EMLOWTPOU paBdou

Drag wire or tire rod = cUppa pUPOUAKLONG 1} EAACTLKOU EMLOWTPOU pAPSOG
Wing attach fittings = mpocoppUolw cUVAPOYEC TITEPUYAS

False spar or aileron spar = peudobokog | dtapnkng dokdg mndaliov kAiong
Aileron = mn&aAto kAiong

Aileron hinge = dpBpwon nndaliou kAiong

Rear spar = omnicBiog¢ Stapnkng okog

Wing rib or plain rib = velpo mtépuyag f emninedo velpo

Wing butt rib = veUpo pilag mrépuyag
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Compression rib = veUpo BAlPNG

Bulkhead rib = veUpo Stadpdypatog

Points of attachment to front and rear

spar fittings (2 upper, 2 lower)

 Reflectorrod | Heatduct  Wing cap

Access panel = mipocBaon mAatoiou
Upper skin = avw enipavela

Points of attachment to front and rear spar fittings = onueia anoé to mpoodpTnUA Ao UNPOCTA KOl
omnioBlec cuvappoyEg Stapnkng Sokol

Upper = dvw

Lower = kdtw

Louver = KvnTteg ypiAleg

Wing tip navigation light = pw¢ mAoriynong akpomteplyLou

Leading edge outer skin = akpun mpooPoAng e€wTepLkng emidpavelag
Corrugated inner skin = kupatosldng sowteptkn emipavela
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Reflector rod = avakAaotipag papsdog (Swwaotrpog)
Heat duct = aywyog Bepudtnrog

Wing cap = kaAUTTTpa TéPuyag

Sealed structure fuel tank = oteyavomnolnuévn Soun de€apevng kauaoipou

Wet wing = uypn mtépuya
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T

Core = upnvag
Constant thickness = otaBgp6 mdyog
Skin = emudpavela

Tapered core = EKAEMTUVOEVOG TIUPAVOG
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Trailing edge sandwich panels

onstant-thickness core

Wing leading edge

onstant-thickness cor

Trailing edge sandwich panels = akung ekpuyng mAaiola o KATOOKEUH UE TIOPAAANAQ oTpw AT
Constant -thickness core = otaBgp6 mayog nupnva

Wing leading edge = akur mpocBoArng mtépuyag

Spoiler sandwich panel = $Bopéag mAaiclo og kKataokeur| pe MapdAANAa ocTpwUOTA

Tapered core, solid wedge = eKAEMTUVOUEVOG TIUPNVOC, OTEPEAC OhNVaG

Inboard flap = ecwtepkod replyLo eAéyxou AvTwong

Outboard flap = e€wtepiko mreplyLo eAéyxou Aviwong

Aileron tab sandwich panel = mtepuyiblo mnddAiou kAiong mAaiclo o KATAOKeUT) He TtapdAnAa
oTpwuOTA

Tapered core, Phenolic wedge = ekAemtuvopevoc nupnvag, Qawvolikn ohnva
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Trailing edge wedge sandwich panel = akun ekpuyng odprivag mhaiolo os KaTaokeun pUe mapaAnia
oTpwHOTA

Tapered core, cord wedge = eKAeMTUVOUEVOG TTUPHAVOLC, KOPSOVL adprvacg

L Honeycomb sandwich core J I - Wooden members spanwise and chordwise J

' Glass reinforced plastics sandwich the core

Metal wing spar = HeTaAALKA G TTEPUYOC SLapnkng SoKOG

Metal member bonded to sandwich = petaAAiko pélog cuvdedepévo og KOTAOKEUN e TTapAAANAQ
oTpwuOTA

Honeycomb sandwich core = ku)eA0ELSEC TTUPNVAG OE KATOOKEUT UE TIAPAAANAD oTpwUOTA
Wooden members spanwise and chordwise = EUAlva PéAN KATA UAKOG TOU EKTIETACKATOC KaL TG XOPSAG

Glass reinforced plastics sandwich the core = mAaotikd evioxupéva pe BaloviaTa O KATAOKEUT LE
TMapAAANAa CTPWHATO OTOV TTUPHVA
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Frame = mAaiolo

Longeron = Stapnkng 0kog
Skin = emudavela

Stringer = Sokida

Bulkhead = iadpayua, ppaktn

Vertical stabilizer = katakopudog otabepomnolntrg
Horizontal stabilizer = opl{évtiog otaBepomnointig
Rudder = ntndaAto teBuvong

Trim tabs = avtiotaBuloTikd mrepuyidla

Elevator = mn6aAto avodou-kabodou

36



Aleron hinge-pin fiting |

Aileron hinge-pin fitting = apBpwon nnddAlou kAion¢—ouvapuoyn neipou
Actuating horn = gevepyomnoinon oslprivag (képvag)
Spar = Stapunkng 50Kog

Lightning hole = onr} kepauvoul

Up aileron

Down aileron = katw nnddAto kAiong

Up aileron = mavw mn&aALo kAiong
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| Note pivots not on center of shaft

Stop = cuoTnua avayaLtioewg

Elevator cables = kaAwd&la mnddaAlov avodou-kabodou
Tether stop = ooVl GUCTHMATOG AVOXALTIOEWS

To ailerons = mpo¢ mnddaALa kKAlong

Note pivots not on center of shaft = onueiwon afovwv o)L MAvw oTo KEVTPO Tou dfova
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Flight spoilers = pBopeic mtriong
Outboard aileron = e€wtepikd mndaAilo kKAiong

Inboard aileron = ecwtepikd MNSAALO KALONG

Elevons = cuvbuaopéva nndaiia avodou- kaBodou kat KAoEwG
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Ruddervator = meploplotig kivnong nndaAiou dtevBuvong

Flaperons = mtepUyLa kAionc/kapmuAdtntag
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Plain flap = eminedo mrepuylo eAéyxou AvTwong
Split flap = mrepUyLo eAéyxou AvTwong oXLoTOU TUTIOU

Fowler flap = mteplylo eAéyxou dviwong ‘fowler’

Aft flap = onioBLo mrepuyLo eAéyxou dvtwaong
Mid flap = péco mrepuyLo eAéyxou aviwong
Fore flap = mpooBLo mteplyLo eAéyxou aviwaong

Retracted = avacupuévo
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‘ Flap extended

I
i
1
i
\

v
1

Flap retracted
" \—{ Retractable nose ]

i1
W
X I

Actuator = unXaviopog ypapuLKAG Kivnong

Hinge point = onueio apBpwong

Flap extended = ektetapévo nteplylo eAéyxou dviwong
Flap retracted = avacuppévo nteplyLo eAéyxou Avtwong

Retractable nose = avacupduevo pvaio

Control stick

i
N
T .
>/
| Control surface hinge line M

Control stick = xelplotriplo eAéyxou
Free link = eAelBepoc cuvdeopog

Control surface hinge line = emidavela eAéyyou ypapung apbpwaong
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Tab geared to deflect proportionally to the
Lift ' control deflection, but in the opposite direction

Fixed surface @
Co
~ ’711'0/

Lift = dvtwon

Fixed surface = otaBepn emudavela

Control = é\eyxog

Tab = nitepuyidlo

Tab geared to deflect proportionally to the control deflection but in the opposite direction =

MtepuylSLo pe ypavalwTwy HELWTHPA YLa Va ammokAlvel kot avaloyiav oTov EAeyxo amokAlong oaAAd
otnv avtiBetn katevBuUvoN

.
Spring

e
(’ﬁ,. @\ e;)‘

Control stick = yelplotrplo eAéyxou
Free link = eAelBepoc cUvdeopog

Spring = eAatrplo
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Hinge = dpBpwon

Balance panel = avtiotaBuLotikr mAdka
Vent gap = dldkevo eEoeplopou

Control tab = mtepuyidlo eAéyxou
Aileron = mn&aAto kAiong

Wing = ntépuya

Lower pressure = XapnAotepn mieon

Balance panel = avtiota®uiotikr mAdka
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Antiservo tab = avti-unnpetiko ntepuyidlo

Stabilator pivot point = oAokivnto optlovTio MNSAALO aKLOWTOC aEOVIOKOG

Stall fence

Stall fence = anwAsla otRPLENG,ULKPO Ppdyua
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Aileron gap seal = oteyavonolw Kevo mndaAlou KALong

Tab gap seal = oteyavomnolw kevo ntepuyiblo
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Zone- zones = {wvh — {WVEG

Subzones = untolwveg

Empennage = oupaio ntépwua

Right wing = 8gLd ntépuya

Left wing = aplotepd mrépuya

Engine nacelles = agpoduvaplkd KaAUHATO Klvntrhpa

Upper half of fuselage = dvw pLoo and atpaktog

Landing gear and landing gear doors = cUotnuo mpooysiwong Kot cUoTnua mpoaoysiwong Bupwv
Lower half of fuselage = katw U006 amd ATPAKTOG

Doors = B0peg

47




Main rotor blades

Landing gear or skid

Main rotor blades = ntepUyla kUplou otpodeiou
Main rotor hub assembly = cuykpotnua MARUVNG KUpLlou otpodeiou
Tail rotor = oupaio otpodeio

Tail boom = oupaio Pppayua

Tail skid = oupaio médido

Stabilizer = otaBepomnolntng

Pylon = muAwvag

Powerplant = povada Loyuog

Airframe = Soun agpookddoug

Fuselage = atpoktog

Transmission = petadoon

Landing gear or skid = cUotnuo mpooysiwong | avaoTtaATiko eSIAo
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Gearbox
Section

Exhaust air outlet

Compressor rotor

Compression Section Turbine Section Combustion Section

' N2Rotor | Stator N1 Rotor

e
Air inlet e!

w— - Fuel nozzle
[T Inlet air

- Compres'sor discharge air Output Shaft'— Combustion liner
[0 Combustion gases

I Exhaust gases

Compression section = TU\ O CUUTILEONG
Compressor rotor = GUUMLECTAC otpodeiou
Air inlet = agpaywyog

Compressor discharge air = GUUTTLEOTN G EKKEVWONG 0EPQL
Combustion gases = kalon agplwv

Exhaust gases = kavoaépla

Gearbox section = TUA A KIBWTLOU TAXUTATWY
Exhaust air outlet = €€080¢ e€aywyn agpa
Gear = cUOTNUO 050VTWTWVY TPOXWVY

Output shaft = €€0do¢ dfova

Turbine section = tunua otpofilou

rotor = otpodeio

Stator = otaBepo

Combustion section = Tuuo kawong

Igniter plug = oruvBnplotig

Fuel nozzle = akpodUcLo Kauacipou

Combustion liner = xttwvio kavong

49




Static stops

Teetering hinge \

L M

C"< Y
\\
—

R
;

| S
— -

Feathering hinge

Static stops = otatikol avaotoAeig
Teetering hinge = taAavteuopevn apbpwon
Pitch horn = celpriva (kdpva) mpdveuong

Feathering hinge = apBpwon Mtépwong
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| Coning hinge l Teetering hinge J

Blade grip

Blade grip

Blade pitch
change horn

Coning hinge
. Swash plate

Coning hinge = kwvwon apbpwong

Teetering hinge = taAavteuopevn apbpwon

Blade grip = xelpoAar) ntepuyiou

Blade pitch change horn = aA\ayr Bripatog oslprvag ntepuyiou
Pitch link = cUvdeopog mpdveuong

Swash plate = talavteuopevog diokog
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Pitch change axis (feathering)

Pitch horn l

 Flaphinge "I _> Drag hinge

Pitch change axis (feathering) = d€ovag aAhayn¢ nmpoveuong ( mtépwon)
Flap hinge = @pBpwon mrteplylou eAéyxou Aviwaong

Damper = anooBeotipag

Pitch horn = oelpriva mpoveuong (kopva)

Drag hinge = apBpwon omoBéAkouoag
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tation
de 1©
o

% ll
% BI de Ca

Tail rotor thrust
-’

Resultant

1
torque from 1
main rotor { =

blades

Blade rotation = meplotpodn mrepuylou
Torque = pomr oTpeYng

Resultant torque from main rotor blades = cuviotapévn pomnr| otp€YPng anod to kUpLo otpodeio

TEPUYLWV

Tail rotor thrust = won oupaiou otpodeiou
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Downwash

Air jet

Rotating nozzle

Main rotor wake = andppeupa kKUplou otpodeiou

Air intake = eloaywyn agpa

Rotating nozzle = meplotpedouevo akpodpuoLo
Air jet = exto€euon agpa

Downwash = katwpeupa

Lift = avtwon

Throttle control

Collective

Throttle control = poxAo¢ eAéyxou Loxuog

Collective = cuA\oytkoU
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Swash plate

Cyclic control stick moved sid y Cyclic control stick moved forward

Swash plate = talavteuopevog diokog

Cyclic control stick moved sideways = €é\eyx0¢ KUKALKNG TTAEUPLKAG Kivnong XElpLotnpiou
Cyclic control stick moved forward = €éAeyxo¢ KUKALKNG EUMPOoBLOG Kivnong XelpLotnpiou
Sideware flight = mAeupikn mtrion

Forward flight = eunpdoBia mtrion
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ANEMOTENNHTPIEZ - WIND TURBINES

\
N\ WINOMILLS GENERATOR  TRANSFORMER ° Y you

D\
R, : gﬂUBUno
\ ’ > PN~

\\
\
‘o
7 P
~V/

57 ) /fi

NV

> Al

1.Wind blows.. 2. across tall 3.totum 4, which spin S5 Atransformer 6. distribution 7. for you
windmills... tha blades of generstors 10 increases the lines. Thenlocal  touse.
huge turbines_.  create electricity. woltage to send transformers
clectricityover...  reduce tha voltage...

Wind = avepog

Windmills = avepopnyavn
Turbine = otpoBLhog

Generator = yevvntpla
Transformer = petaoxnpatLoTng

Distribution = Stavopn
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Gearbox anatomy

Double-
helix pinion

Input shaft

Intermediate
gears

Output
pinion,
helical teeth

From
wind-

turbine Bull
rotor

generators

gears

Gear box anatomy = avatopio KLBWTLOU ToXUTHTWY

Double helix pinion = 8utAng oneipag 0dovtwtog Tpoyiokog
Input shaft = eLoepyouevog agovag

From wind-turbine rotor = ané avepoysvvntpLa otpodeio
Bull gears = kUpLog 0860VTWTOG TPOXOG

Intermediate gears = evdLAUECOC 060VIWTOG TPOXOG
Output pinion = e€epxduevog 05ovTwTog TpoXiokog

Helical teeth = eAikoeldeic 0606vTeC

Output shafts to generators = e€ayopevol AEOVEC OTLC YEVVHTPLEG
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Main Shaft Brake

Gear-box  /
Hub Trans;nssoon Ger:erator
5 N
Ho‘using High S\peed Shaft
Blades
Tower
Hub = mARuvn

Main Shaft = kUplog a€ovag

Gear-box Transmission = petadoon kBwtiov ToxuTATWY
Brake = médnon

Generator = yevntpla

Blades = mteplyLa

Housing = mepifAnua

Tower = UpPYOG

High speed Shaft = upnAng toxuTntag déovag
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WEEGTITECH
Wind turbine system evolution

T-T5 MW
D16dm

“* Wind energy conversion system
convert kinetic energy of the
wind into electricity or other

forms of useful energy Dl

*“* Increased wind turbine size over £00 W
the years, larger capacity , S“fa‘f\ E
turbines reaching 5-7 MW level 331?: ;%“:\ i @

“* Increased the use of power \(? - (P = I
electronics, allows more control - - >
of the power generation o T - L "[“ - ”E - ”l“ ';;’:'

*“+ Rapid growth for variable-speed  Elctonts pete 1 Ror | fatorpower | Py p—
wind turbine system with full- s S
capa City power converter F. Biaabjerg and Z. Chen, Power Elecironics for Modern Wind Turbines " Morgan & Clayp ool

Publishers, 2006, pp. 3055

Wind turbine = avepoyevvitpla

System evolution = cUotnua EEALENG
Wind energy = aLoALKr) evépyela
Conversion system = cUOTN O LETATPOTING
Kinetic energy = KvnTtikr evépyela
Electricity = nAektplopog

Increase = au&avw

Capacity = xwpntkotnTa

Electronics = NAeKTPOVIKA
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To the grid

Gas Tu rbine Gene rator Transformer

air intake

exhaust out

starting gasin
apparatus Rotating
I Shaft
pumps
_ logas storage tank/source Mechanical to electrical power conversion
Fuel to mechanical power conversion ww. EdisonTechCenter.org

Gas turbine generator = agpiwv avepoysvvitpLa

Pumps = avtAleg

Starting apparatus = cuokeur ekkivnong

Air intake = eloaywyn agpa

Gas in = eloodoc¢ aepiou

Exhaust out = e€aywyn

Fuel to mechanical power conversion = LETOTPOT KAUGLHOU OE NXAVLKH LOXUG
To gas storage tank / source = npog de€apevr anobrikeuong agpiouv / mnyn
Rotating shaft = meplotpedouevog afovag

Transformer = petaoynuatiotng

Mechanical to electrical power conversion = LETATPOTM UNXOVIKAG O NAEKTPLKN LOXUG

To the grid = mpog to diktUOo
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Wind Turbine Step-up

Wind q Shaft Transfarmer
— +ye DC to AC 150VAC
o M atar Power 12‘-!% EI Sv | B0HE
- e Irverter Grid

Basic Wind Turbine Generator

Basic wind turbine generator = Baoukr avepoysvvntTpLla
Wind turbine = avepoyevvntpla

Wind = @vepog

Shaft = afovag

Motor = kwntrpoag

Power inverter = LoxU¢ evaA\aktn

Step-up transformer = petaoynuatiotng avénong taong (avuPwoswc)
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High Torque
Low speed |
18-28 rpm
-«
GEARBOX
Generator Pendant 50:1
Contactor Cables Speed increase
P o e e e
' ' il
] < NI Il
"
| / | 11
1 ]|
7ra:sfo:1er- = Induction —
e sl Generator o
(pad mount) m 4-pole, 1800RPM 60Hz A—
480V, 575V Wye 6-pole,1200RPM 60Hz  Pitch
12,13.4,354kVDelta  Power Factor Control .
Correction
Capacitors
\_ Fig. 1 - Conventional Induction Generator Solution )

Conventional induction generator solution = cuppatiki eniAuong EMAYWYLKAG YEVVNTPLAG
Transformer = petaoxnpatLotng

Pad mount = Bdaon npooappoyng, xwpog €5paacng

Power factor correction capacitors = ouvteAeoTr ¢ LOYUOG S510pBwoNC MUKVWTWV
Generator contactor = emadéag yevvntpLog

Pendant cables = mpoe€éxovta kaAwdia

Induction generator = emaywyLkn yevvntpLa

Gear box = KLBWTLO TOXUTATWV

Speed increase = auavw TayxutnTa

Pitch control = é\eyxog Brpatog

Pitch angle = ywvia poveuong

Wind = avepog

High torque low speed = unAn porr otpédng xapunAng toxuTnTog
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Fuellitres’h  Power kW
100 %
A A wind power

Wind turbine: 850 kW =

=115 % of engine capacity
Surplus wind energy

221 4 850

199 765 Peak load; 740 kW =
100 % engine load
177 4 680 | / Set point for engine start
. . = — Max load: 592 kW =
. 5
155 505 80 % engine load
133 510
111 425
88 340
Waste energy - engine
86 -} 255
Min. consumer load: 222 kW =
30 % engine load
44 170
—» Engine stop
22 - 85
: Idie running: 8-10 KW = 0-2 % engine load
S o Y P Wind speed
y T T T T T ' Y ' T Y T T T T T T e
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 18 17 18

Fuel litres = Aitpa kavoipou

Power = Loyug

Waste energy-engine = KATAAOLIO EVEPYELAG KLVNTHpa
Wind power = LoU¢ avélou

Surplus wind energy = MAeOVAOUA OLLOALKIG EVEPYELAG
Set point for engine start = onueio mou B£tel og ekkivnon Tov KVNTRpa
Engine stop = Slakomr Kwntnpa

Idle running = ddoptou evépyelag Asttoupyia

Engine load = ¢optio kvntrpa

Wind turbine = avepoyevvitpla

Engine capacity = xwpnTkOTNTA KLYNTHpQA

Peak load = awun ¢poptiou

Consumer load = katavoAlokopevo GopTio

Wind speed = tax0tnta avépou
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Start up

Start up the turbines = ekkivnon twv otpofilwv

Take a closer look = e€etalovtag avaluTtikotepa
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Genator

e ——

Stator 8 ' ©— | (’
Turbine
Rotor Generator Shaft

. ——\.

urbine
A

'R

Turbine Blades

Turbine = otpoBLhog

Turbine generator shaft = a€ovag avepoyevvitplag
Generator = yevviTpla

Stator = otatng

Rotor = otpodeio

Wicket gate = mOAn 61660u

Turbine blades = ntepuyla otpoBilou

Water flow = ponj vepol
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2
TURBINE
POWER IN —  fDENSITY VELOCITY
tHEwinD — \oF AR )X (g};ﬁggr“) X (OF WIND ) X (A CONSTANT)

2 3
v = o x D x V x C

©WWV/.FTEXPLORING.COM

Power in the wind = Loxu¢ otov aveuo

Density of air = mukvotnta agpa

Turbine blade diameter = dlapetpog mrepuyiou otpofilou
Velocity of wind = dlavuopatikn Taxutnta avéuou

A constant = o otaBepd
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Rated

Cut-out

Cut-in speed
s
=
:
[S)
Q.
I 11 I11

Rated Power

Wind Speed (m/s)

Power = Loyug

Cut-in = Stakomnr nAektpovikng Stafifacng
Rated speed = ovopaotikr TaxlTnTA

Cut-out = cUCTNUA ATIOUOVWOEWC, SLOKOTITNG
Rated power = ovopaoTIKA LOXUG

Wind speed = tax0tnTa avéuou
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Lonw-spead
shaft

- = 'I"/

Gear box

Generator

Anemometer
Cantraller

¥

Yaw drive 5 !
E Wind Vane|
Yaw motor A High-speed

shaft
Blades m—

Pitch = mpdveuon

Rotor = otpodeio

Brake = médnon

Wind direction = teUBuvon avépou
Yaw drive = ektpornr odnyou

Yaw motor = ektponr] Kwvntnpa
Blades = mteplyLa

Tower = UPYOG

Low-speed shaft = xapnAng toxvtntog afovog
Gearbox = KIBWTLO TAXUTATWV
Generator = yevntpLa

Controller = puBuiotng
Anemometer = AQVELOUETPO

High-speed Shaft = unAng tayvtntag dfovag
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Nacelle = dtpaktog

WindVano = @vepo ntepuylo

WIND TURBINE

HORIZONTAL AXIS WIND TURBINE (HAWT)

Wind turbine = avepoyevvitpla

Horizontal Axis = opl{ovtiog dovag
Wind = avepog
F lift = avtwong Suvapun

F tang = tangential force = edantopevikr SUvapn
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Blade = nitepuylo

Tower = mUpPYOG

Nosecone = pwvaiog Kwvog
Hub = mARuvn

Gearbox = KIBWTLO TAXUTATWVY
Nacelle = dtpaktog
Generator = yevntpLa

Weather Station = petewpoAoyLlkOG oTaBUOC
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Transmission

Machine Type

Grid Connection

Output at PCC

bag by

Input = elopon

Transmission = petadoon

Machine type = TUTIOG HNXQVNG

Rotor = otpodeio

Stator = otatng

Grid connection = 6iktuo cuvdeong

Output at PCC = e€ayouevo

Mechanical energy source variable speed = unxavikr evépyeta mnyng HetafAnThg taxvtnTag
Direct = auecog

Gear mechanism = pnxaviopog eUmAOKN ¢ GUCTN A TPOXWVY

Multipole synchronous machines = TOAUTIOALKEG GUYXPOVIOUEVECG LNXAVEC
Convectional synchronous machines = petadpopLkdg cUYXPOVIOUEVEG UNXOVEG
Induction machines = pnyavec emaywyng

Permanent magnet = udvLUog HayvATng
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Wound rotor = otpodeio ekkabapLong

Field control = me&io eAéyxou

Squirrel cage = emaywyLkog KAWBOG KpUOTOAALKOU TIAEYLATOG
Brushless = texvohoyila xwpig PrRKTpeg

Wound = ekkaBapion

Resistive load = avBektiko poptio

Large PE converter = ueyaAoOG ETOOXNUATLOTAG

Small PE converter = LKpOG LETACYNUOATLOTAC

Electrical energy source = mtnyr NAEKTPLKNG EVEPYELAG

Fixed frequency = otaBepr¢ ouxvotntog

source = nNyn
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Wind energy
Two different design principles have established themselves for wind turbines: Systems with
gearbox (1.) increase the low speed of the generator to a favourable speed for the generator.

1. Example of a system with gearbox Rotorblade ———« 2. Example of a system without gearbox
Output: 2.0 Megawatt Output: 5.0 Megawatt
Rotor diameter: 80 metre | Rotor diameter: 114 metre
Tower height: approx 80 metre Anemometer Tower height: approx 124 metre
Speeds 8- 19 revolutons Sember. {wind meter) /' Speed: 8 - 13 revolutions per minute
per minute /
/
| 1 Anemometer
e S (wind meter)
& P Control electronics |

Rotor blade "—-‘

|

- Azimuth motor
rotates the whole
nacelle in the wind

Generator
cooling system

Generator

Control
Rotor blade electronics
bearing

Rotor shaft

Brake

locks the
rotor during
maintenan
work or storm

" Brake
locks the
rotor during
maintenance
work or storm

rotates the whole
nacelle in the wind

Electrical blade adjustment
In pitch-controlled systems the "angle
of attack" (rotor pitch angle) can be
changed to achieve a constant, uniform
rotational speed at different wind speeds.

The wind turbine is connected to the grid via an intermediate Tower
direct current circuit. The alternating current generated by the made of concrete
jenerator is first converted into direct current and is then converted or steel

ack into alternating current with the correct frequency and
voltage. This enables variable-speed operation of the wind turbine
and the mechanical stresses are minimised.

Wind energy = ALOALKN eVEpyELa

Rotor blade = nteplylov otpodeiou

Gearbox = KIBwTLO TAXUTATWV

Rotor blade bearing = tpLpéag otpodeiou mreplylou
Rotor shaft = &€ovag otpodeiou

Brake = médnon

Anemometer = aveULOHUETPO

Wind meter = pétpa agpa

Control electronics = nAektpovikd eAéyxou
Generator = yevvntpla

Generator cooling system = cUotnua YPuéng yevvntplag
Azimuth motor = allpoUBLog KlvnTAPAG

Tower = UpPYOG

Electrical blade adjustment = pUBpLon nAekTpLlkoy ITEPUYLOU
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How Wind Power Wol }s Turbine Aerodynamics

Turbine Aerodynamics = AepoSuvauikog oTpoBLAog
Wind flow = porj avéuou
Lift = avtwon

Drag = onoBéAkouoa
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Rotor diam = Stduetpog otpodeiou
Hub = mAnuvn

Blade =mteplylo

Gearbox = KLBWTLO TOXUTATWV
Generator = yevntpla

Nacelle = dtpaktog

Tower = mUpPYOG
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wind.energy.gov

A

Wind direction

Wind vane

“Nacelle
High-speed shaft

Yaw motor—
Tower-

Generator

Blades = mteplyLa

Rotor = otpodeio

Pitch system = cUotnpa mpoveuong
Low-speed shaft = xapunAng taxvtntag atovog
Gearbox = KIBWTLO TAXUTATWVY

Brake = médnon

Yaw drive = 06nyo¢ eKTpomng

Yaw motor = ektponr] Kwntipo

Tower = UPYOG

Generator = yevntpLa

High-speed shaft = upnAng tayvutntog dfovag
Controller = puBuiotng, eAeyktnpag
Anemometer = aveLOUETPO

Windvane = avepobeiktng
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Nacelle = dtpaktog

Wind direction = 8telBuvon avéuou

$CP  Betz 599 Limits

0o —
o5l Ideal propeller Hioh speed
propeller
044
0.3
0.2
0.1
tsr
-
I 1
0 B

Betz limits = 6pla ‘betz’

Savonius = NUKUKALKNG YEWUETPLAG WG TIPOG TOV KaTakopudo afova
Ideal propeller = 16ewdeg Aka

American multiblade = apepikavikd MOAUTITEPUYLO

Darrieus = eALKOELONC YEWUETPLO WG TIPOC TOV KATAKOpU PO dfova
Dutch four arm = OAavSLkO¢ TEooeplg Bpayioveg

High speed propeller = unAng taxvtntog Aka

Savonius-Rotor Darrieus-Rotor
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