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lIntreductioNVinarEnergy Research Group (WERG)

1990, Foundation by, Rrofildlinger

1997 Developing| Genesys, 600 kW
———————————
;2000 Foundation Vensys

;I )

Genesys 6 kw, 1997 | _ i
| cenesys soo kw1997 fy B | 4 2003 Vensys 62

2004/05 Vensys 90
B 2008 Chinese 2 MW

' - 2009 European 2.2 MW
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WinarturBineNevolution:  Enerconi 30/40/53... 1993

- Inner rotor
Wound rotor
Forced air cooling

i
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WinestuibinEevelution:  Zephyres

O
Inner rotor.

Permanentnet excitation
Passive air coo \g
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WinarturbIiRErevolution::  Vensys 62/70/77 2003

; et Wl R Ve n Outer rotor
["‘@ ) Permanent magnet excitation
Passive air cooling
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Winartuismesevoejution:  Direct drive WERG-85

In-hub generator
Outer rotor

Permantent magnet excitation . N
Active evaporation cooling [ B0
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dihENRERUPIGERERLO) concept
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nevnERuBNgeEnerator WERG:85

Diameter max. 5m
UESS 50t
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WERG=ESUIBIRE:
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PrincipIeleRtgeNEW, cooling system using CO,

i N | [ % [ [ %

Evaporation

g

Generator
Winding
System

/) /

. . ' . . | Insulator
Distributor line '
X 00000 * T=26°C
T = 46°C Collector line
v
Condenser

Condensing
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iHBleWICONEUEIEIWINAING System
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AdVentagesieiNinsiiub generator WERG-85
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i > 0 ENErgy. for excitation

B _ih'ced PEaring concept

=_.

->  minimized air gap deformation

—ﬂr---—

-—D’Rehable pitch system using tooth belt
->  nearly no maintenance

® Pitch control boxes can be reached from nacelle
->  maintenance friendly
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Advanadgestoieos cooling

SeelpeENitlVAclosed . generator —
= -> No Corms/ve GHIPIENL
->  [deal for OhiSHoRE applIcation
sLowy wrr mg temperature level
- == Jncreased winaling /e tme
== Reauced winding onmic res/starce

16E -evaporates In hollow conductors
' No hot spots
heat is directly absorbed where it
IS produced
Low winding temperature
Increased lifetime ofr insulation
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etalftewerNieadimass WERG=-685 110 t

Blades 24 t

| Generator 56 t

Total tower head mass 110 t

9000
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IGWERIEAENIIESSES Off direct driVes
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IGWERNEAENTIESSES Il comparison
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HIOWERWEEENIIESSES) I COMparison
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DirectidHVENUIINE market players

Player Country Rotor diameters .
Erercon Germany s 40, 53, 66, 70, 82,112, 126
Vernsys GEFManY, 62, 70, 77, 90) 100

Golelhyirle :

R 1D

EOZE]

;dfl

d/a

Aegn\/ﬁ INEtherl: /0

? Harakosan

= — XEMC
= el —Wlnd [caly 0270, 77
e = t;MT_rres Spain 82
= Impsa Argentinia
IVitStBIShI Japan 75
Unisen Korea 50, 54, 57
Scanwind Norway

Siemens  Germany (!)
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Iilianks for'your attention!

Contact:

“ Wind Energy Research Group

Saarland University of Applied Sciences

Postage Address:  Altenkesseler Str. 17/D2
66115 Saarbricken, Germany

Phone +49 681/970 425 0

Fax +49 681/970 425 28

Email info@wind-energy-research.de
Homepage www.wind-energy-research.de




