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Wind Solutions

Improving wind turbine reliability and performance

m ENGINEERING YOUR SUCCESS.



Together, we can improve wind turbine
reliability and performance. ..
one function at a time!

Parker wind solutions touch
virtually every functional
aspect of today’s wind
turbines. From integrated
Lube Oil Filtration Systems
that make drivetrains and
gearboxes more reliable...

to compact blade actuation
systems that maximize rotor
efficiency and minimize
vibration,...to sealing
systems that ensure bearings
operate like new,... to two-
phase evaporative cooling
technology for power
conversion systems, in
scalable, lighter and more
efficient designs, and more.

Experience Parker Renewable
Energy Solutions today!

v

www.parker.com/windpower




Hydraulic Solutions
For Pitch Control & Brake Systems

<« Hydraulic Pitch Systems

utilize heavy duty cylinders combined with integrated valve blocks and position
transducers. An integrated package ensures maximum pitch control accuracy,
reduced leak points and ease of service.

Specially designed cylinders, Parker’s hydraulic cylinders for wind turbine
applications deliver reliable performance under tough operating conditions.
Typically, cylinders incorporate a manifold with control valves and feature a
built-in position sensor. The system maintains selected rotor pitch during
normal operation. In the event of e.g. grid loss, the rotor blades are quickly
feathered.

<« Hydraulic Accumulators
encompass the industry’'s broadest
range of piston and bladder styles.
Available in steel, stainless steel,
and carbon fiber construction, with
optional high and low temperature seal
compounds and special coatings for
extreme duty service. With CE, ASME,
CRN, and SELO certifications, Parker
accumulators are the logical choice
for maintaining or upgrading your wind
turbine fleet.

V¥ Hydraulic Power Units
units are designed with reliability, ease of maintenance and a wide
operating temperature gauge in mind. Incorporating quality Parker
valve, pump and filtration products assures the end user a package
that works right the first time.




Filtration Solutions

Integrating real-time intelligence in the gearbox filtration system
for Total Gearbox Health Management

» Lube Oil Filtration System

Parker engineered Filtration Systems for wind
turbines are proven to be effective in positively

influencing the life of gearbox and bearings.

Specifically designed filter elements extend

filter element life and reduce the number
of change-outs, thus increasing uptime and

reducing service costs. Incorporating sensing

and communications modules offers
straightforward integration with the turbine
control unit, and promotes what Parker has

termed “total gearbox health management”.

Magnetic pre-filtration ensures ferrous

particles are minimized in the oil circuit, thus
ensuring that oil and circuit filter life are further
extended, while progressive degradation in the

bearing/gearbox is minimized.

» Condition Monitoring Solutions

Our condition monitoring systems provide accurate and
real time data on the condition of the lubrication fluid,
providing critical information on the help of the gearbox.
This monitoring provides feedback that enables the
customer to make proactive changes and preventative
maintenance, saving both time and expensive repairs.
The sensing and communication modules offer plug-and-
play functionality with the turbine control unit.

V¥ ParFit

hydraulic filter elements are designed to upgrade non-
Parker filter housings with world class MicroGlass Il media.
Characterized by excellent dirt holding capacity, low clean
pressure drops and high Beta ratios, the ParFit elements also
give wind turbine service companies the ability to consolidate
filter purchases for better inventory management.

V¥ Guardian

filter system incorporates a transfer pump and high quality hydraulic
filter into one compact, easy to use assembly. Ideal for service
technicians, the Guardian will ensure your gearbox and hydraulic
fluids are at the optimum cleanliness level for maximum uptime.




Fluid Connectors

Comprehensive solutions for demanding Wind Turbine applications

» Unique Parflange® F37 technology

makes welding unnecessary

With the new Parflange® F37 system you are signalling
the future: from now on, non-welded tube connections
for the largest tube dimensions and pressures up to 420
bar (6,000 psi) can be prepared quickly, cleanly and with
reduced costs. Traditional welding is a thing of the past.

V¥V Tube Fittings

are the industrial standard when it
comes to durability and value. With
the largest selection of English
and Metric sizes, Parker Tube
Fittings are the best option for the
demanding environments wind
turbines must survive.

Parflange

non-wekded flange system

» Hydraulic Hose and Fittings
The most comprehensive range of hydraulic hose and fitting
product is available from Parker to minimize your wind turbine
downtime. Compounds for media compatibility, UV resistance
and maxium flexibility plus standards that meet or exceed 1SO
and EN specifications make Parker your one stop hose source.
If you need guaranteed cleanliness or special tracking numbers,
Parker has you covered.

» Parker Tracking System
(PTS)

Parker helps you easily identify
and order replacement custom
hose assemblies, faster - with
an efficient barcode identification

Fast. Easy. Exact.

Mo waiting - callahead Noneed toremoveyour  No guessing - PTS
for replacementhose  old assembly before  assemblies are 100%
assembly orders. ordering a new one. accurate every time.

l@ullll-
labeling system for every product, . _n
minimizing downtime, Find out 4

more at: www.parkerhose.com

V Subsea power cables

Parker Scanrope is a global supplier
of subsea power cables and
associated termination equipment
to the offshore wind turbine and
wave power industry. With our
Engineering and Development
staff, we have the experience and

» Diagnostics Tools:

Senso Control

diagnostic equipment can identify
hard to detect variations in
pressure, temperature and flow 4
quickly and easily. A wide variety 4

of mounting styles and pressure
ranges makes the SensoControl
an indispensible tool for all field
service technicians.

« Steel and stainless

steel quick couplings

A complete range of quick couplings
for any tough environment
application.

technical qualifications to supply
customers with the necessary
information for choosing the best
design, customized to meet specific
needs.




Seal Solutions

Sealing and Shielding solutions for today’s Wind Turbines

V Seals

Parker’s sealing and shielding capabilities include a unique combination of manufacturing expertise, materials experience, innovation
and engineering excellence to fully support our customers’ sealing requirements. Parker specializes in developing seals which
extend the life of system components, from our non-contacting, labyrinth seal technology, to our corrosion resistant easy to install

split radial seal designs. Our continuous molding technology produces O-rings in standard or custom sizes, in a variety of materials
including FKM, HNBR, NBR & EPDM.

Rotary Seals Labyrinth Seals

0-Rings

V Adhesives
Parker’s adhesive family includes retaining compounds, Parker offers Pitch Bearing Seals, Labyrinth Seals and Rotary Seals

instant adhesives and gasket sealants, thread lockers and
A Extruded Seals ‘

thread sealants, and are effective in temperatures ranging
Parker uses computer design simulation, material science,

from 50 - 1500 C
simulation testing and precision molding technology to
create extrusions and spliced custom profile seals for
challenging applications. Extruded pitch and yaw bearing
seals can be vulcanized from a variety of cross sections and
materials and are designed to yield high wear resistance
AU and low torque.

Premier Conductive

Soft Shield

_Extruded
Elastomers

"" <« Chomerics EMI Shielding and Coatings
Parker Chomerics is uniquely positioned to
ENL Sheided offer expertise in application design and

products that enhance customer value through
vertical integration of EMI Shielding, Thermal
Management, Thermoplastic Components,
Conductive Coatings and Elastomers.

Knitted Wire
Mesh
Foil Tape & Lusp_' abl -3”1'w mal
Peel Off Mask Heat Spreaders 5ap Fillers




Thermal Management Solutions

Featuring 2-Phase Evaporative Cooling

Evaporative Cooling System

Benefits:

e Overall lower system cost due to

increased power density

e Upto40% higher power
throughput

Safer due to nonconductive coolant

Reduced energy consumption

Lower maintenance

Scalable design -- Available in 18kW,

50Kw, 100kW or 200 kW cooling

capacity
Two-phase * Rack Integrated configurations also
Evaporative cooling available

e Ability to mountin the nacelle, or at
base tower (inside or outside mount)
I ¥

NEW!
Stand-Alone Cooling Unit for wind

converter and related systems : _ : ;
Featuring two-phase evaporative cooling Available in a rack integrated design or as

a stand-alone unit with capacities for 18KW
to 200 KW of cooling, Parker’s two-phase
evaporative cooling system delivers!

Capable of cooling Power Conversion
equipment, and other wind turbine systems
including the reactor, transformer and
generator, the inherent efficiencies of this
thermal technology enable up to twice

the power density or up to 40% higher
throughput from existing electronics, at
lower system cost.

Precision Cooling is ideal for large wind
turbine systems that have outgrown air or
water-cooled systems. Visit:
www.parker.com/pc for more information.




Parker Worldwide

AE - UAE, DubaiTel
Tel: +971 4 8875600
parker.me@parker.com

AR - Argentina, Buenos Aires
Tel: +54 3327 44 4129

AT - Austria, Wiener Neustadt
Tel: +43 (0)2622 23501-0
parker.austria@parker.com

AT - Eastern Europe, Wiener
Neustadt

Tel: +43 (0)2622 23501 970
parker.easteurope@parker.com

AU - Australia, Castle Hill
Tel: +61 (0)2-9634 7777

AZ - Azerbaijan, Baku
Tel: +994 50 2233 458
parker.azerbaijan@parker.com

BE/LU - Belgium, Nivelles
Tel: +32 (0)67 280 900
parker.belgium@parker.com

BR - Brazil, Cachoeirinha RS
Tel: +55 51 3470 9144

BY - Belarus, Minsk
Tel: +375 17 209 9399
parker.belarus@parker.com

CA - Canada, Milton, Ontario
Tel: +1 905 693 3000

CH - Switzerland, Etoy
Tel: +41 (0) 21 821 02 30
parker.switzerland@parker.com

CN - China, Shanghai
Tel: +86 21 5031 2525

CZ - Czech Republic, Klecany
Tel: +420 284 083 111
parker.czechrepublic@parker.com

DE - Germany, Kaarst
Tel: +49 (0)2131 4016 0
parker.germany@parker.com

DK - Denmark, Ballerup
Tel: +45 43 56 04 00
parker.denmark@parker.com

ES - Spain, Madrid
Tel: +34 902 33 00 01
parker.spain@parker.com

Fl - Finland, Vantaa
Tel: +358 (0)20 753 2500
parker.finland@parker.com

FR - France, Contamine s/Arve
Tel: +33 (0)4 50 25 80 25

parker.france@parker.com

GR - Greece, Athens
Tel: +30 210 933 6450
parker.greece@parker.com

HK - Hong Kong
Tel: +852 2428 8008

HU - Hungary, Budapest
Tel: +36 1 220 4155
parker.hungary@parker.com

IE - Ireland, Dublin
Tel: +353 (0)1 466 6370
parker.ireland@parker.com

IN - India, Mumbai
Tel: +91 22 6513 7081-85

IT - Italy, Corsico (M)
Tel: +39 02 45 19 21
parker.italy@parker.com

JP - Japan, Fujisawa
Tel: +(81) 4 6635 3050

KR - South Korea, Seoul
Tel: +82 2 559 0400

KZ - Kazakhstan, Almaty
Tel: +7 7272 505 800
parker.easteurope@parker.com

LV - Latvia, Riga
Tel: +371 6 745 2601
parker.latvia@parker.com

MX - Mexico, Apodaca
Tel: +52 81 8156 6000

MY - Malaysia, Subang Jaya
Tel: +60 3 5638 1476

NL - The Netherlands, Oldenzaal
Tel: +31 (0)541 585 000
parker.nl@parker.com

NO - Norway, Ski
Tel: +47 64 91 10 00
parker.norway@parker.com

NZ - New Zealand, Mt Wellington
Tel: +64 9 574 1744

PL - Poland, Warsaw
Tel: +48 (0)22 573 24 00
parker.poland@parker.com

PT - Portugal, Leca da Palmeira
Tel: +351 22 999 7360
parker.portugal@parker.com

RO - Romania, Bucharest
Tel: +40 21 252 1382
parker.romania@parker.com

RU - Russia, Moscow
Tel: +7 495 645-2156
parker.russia@parker.com

SE - Sweden, Spanga
Tel: +46 (0)8 59 79 50 00
parker.sweden@parker.com

SG - Singapore
Tel: +65 6887 6300

SK - Slovakia, Banska Bystrica
Tel: +421 484 162 252
parker.slovakia@parker.com

SL - Slovenia, Novo Mesto
Tel: +386 7 337 6650
parker.slovenia@parker.com

TH - Thailand, Bangkok
Tel: +662 717 8140

TR - Turkey, Istanbul
Tel: +90 216 4997081
parker.turkey@parker.com

TW - Taiwan, Taipei
Tel: +886 2 2298 8987
UA - Ukraine, Kiev

Tel +380 44 494 2731
parker.ukraine@parker.com

UK - United Kingdom, Warwick
Tel: +44 (0)1926 317 878
parker.uk@parker.com

US - USA, Cleveland (industrial)
Tel: +1 216 896 3000

US - USA, Lincolnshire (mobile)
Tel: +1 847 821 1500

VE - Venezuela, Caracas
Tel: +58 212 238 5422

ZA - South Africa,Kempton Park
Tel: +27 (0)11 961 0700
parker.southafrica@parker.com

Parker Hannifin Corporation
6035 Parkland Boulevard

Cleveland, OH 44124-4141, USA

Phone: 216-896-3000
Fax: 216-896-4031
www.parker.com/windpower
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Your local authorized Parker distributor



