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Consortium Meeting — Dec 2014

In December 2014, a MARINCOMP
Consortium Meeting was hosted by the
University of Ulster. The meeting took
place in the Northern Ireland Advanced
Composites & Engineering (NIACE)
facility in Belfast. Running over two days,

the meeting involved discussions on
specific project work packages and
researcher secondments as well as

administrative issues. The attendees were
also treated to a tour of the NIACE facility.
The next meeting is scheduled for
EireComposites facility in Inverin, Galway
on February 19-20t 2015.

Project Website Launched

The MARINCOMP Project Website,
www.marincomp.eu has been launched.
The website contains information about the
Project as well as profiles of different
Project partners and the researchers
involved. The site will be used to keep the
public informed of progress over the
lifecycle of the Project

First Secondments Completed

2014 saw the commencement of researcher
secondments. The  secondment  of
researchers  between  industrial and
academic partners is a key principle of any
Marie Curie IAPP project. The secondment
of researchers aids for the transfer of
knowledge between the partners. 2015 will
see an Increased umber of secondments
along with the recruitment of new Marie
Curie researchers by three of the Project
Partners: UCC, UU, EireComposites

Project Newsletter: Jan 2015

MaREI Industry Open Day

Marine Renewable Energy Ireland
(MaREI) hosted an Industry Open Day
for researchers and industry partners on
the 30" January 2015. The event took
place at the National Maritime College of
Ireland in Ringaskiddy, Co. Cork and was
attended by Minister Alex White and Mr
Mark Ferguson, Director General of SFI.
The MARINCOMP project research
poster was on display on the day.
Attendees were also given the
opportunity to meet and chat with Project
partners EireComposites and UCC.




MARINCOMP Research Poster

A research Poster for the MARINCOMP project has been produced. The poster is based
on the work carried out during Dr Vesna Jaksics secondment at EireComposites Teo.

- ™

DMaREl MARINCOMP ¢

M Mowvel Composite Materials ond Processes for Offshore Renewable Energy A

éIRE!:ElIu.IFGE-I-TEE m e “TORAY"

™

Project Partners:

-

Introduction Blade Aerodynamics - i

Marine remewsble =nenmy is 8 small but growing sector of the energy industry which is +  Length detsrmines how much wing power can be + .
samering partioulsr stbention in ireland dus to the vast natursl resouross swaikubls. captured moooesing ba the “raepk anes of the rotar ciss J-
With respect to tidal turbines, thers is the additional advantage thet musch of the +  Asrcdyramic profile in cross section crestes T B rotation. -
technology used todey for wirsd turbines bisdes cmn be resdily transfemed; howesss, the Flatform shape gets narmowss towards the Hip &3 maintain
marine Srwirsnment presents its own und probiemes. constant slowing effect across the swept area. .

* Thickness increases towards the root to mke loacs. -\-J L

*  “Flatoack™ sechons used near the: root to improse

aerodynamic efficenoy. e T e

* Taist maintzins cptimum angie of attack of the biade section to the wind.
* Typically rokstional speed ensures the tips are moving at 7-1 0 times the wind spead
*  Atwery high rotstional speeds, biades become serodyramically inefficent & maisy.
* Abgpws optimum wind soeeds, biades are pitched efther into the wind (festherning] or
k mway from: the wind |(sctive stall] to reduce the penersted power and regulsts Inm‘l;)
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MARINCOMP aims to reduce the cost of offshore wind and tidal turbine biades and (_ . \
\znabie the crive toward lower cost per kilownatt renssmble enensy for both industries. Structural Design
(_ _.‘\ =  Bisde thickmess has 8 strong effect on the cost of slectridty penersted
N . . = The struchural desi C=os must kake into sccount aerodynamic shape, material
Project Dh]ECtWES pruparﬁe:l.r\-d&'-af:“h’!p':e snd fatims= loading, snd munl.l‘u::nﬁrgmer_hp:d.
1. Dewelop s manufacturing orocess for optimisstion of thick |up to 150mm] carbon = Glass finre reinforced laminates offier zood strength to weizht ratioo
fibre struchures using & novel povder-epoory formulstion, = Csroon fibre is more sxpensive Dut rauch stiffer snd sbronger.
2. Dewelop the in-sity cure monitoning of thick jup to 130mmi] carbon-fisre laminates = To resist bending of the: sper mps, unidirectional fibres nan along kengih of blade.
using fibre-opdic and assodated sensing technologies, = To beeffective, spar caps must be joined by a shear web of ciagonal fibnes.
3. Devwelop & destabese of composibe cwmbility properiies in fotigue and seawater
Emmersion and empdcy it in offshone wind Dizde cesiEns, s - B v L
Dewelop 3-D stitched arbon Tabrics for transition regions of turtine Hsdes, - e e e
L‘:_ Dewelop & cost-perfionmanCe-processing model for composites usage. _..i" b ¢ - g ":
i . e [T r—— [ —
WP1 Technology Evaluation - Cost b st st — j
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= The ssrodynsmic shape is Sormed by shells. Thin skins, usually of giass reinfiorcsd
plastic, are placed sither side of a ight weight foam oone.

= Whers bade is bofted to hub [root], the spar must be drculer and the lsminske

ke e ‘
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Fig = Coer of Onmfears Wirad Turtine [1]
Slade devslopment can affect the oad and cost of other components. Ina $udy using a
new siender Dide design, chord length was neduced by 16. 7%, leading to a reduction in
ertrerme loads by up to 24% and Tatipee oads oy up to 16% [1). Henoe, the Gesign is the

Eey issue in bisde scale-up. It iz estmeted that by replacing glass fione with carbon -

allows a 10-13% weight saving on the biade [Z] which reguces the desipn loads. The use - - ———— Fig & Blode Brwe
hof compesite simulstion software for design can also contribute to cost reduction. . = The blace must b= strong enough not to break and ST snough not o strike tower.

20 year design life, biades fiex Oroa ten million tmes which causes Tatigue. Testing
i ™ of matenal shows hiow many cyckes the matenal oan withstsnd st s miven stress
Challenges

The ey desizn chalznge is to eliminate the feilures of carbon spars. r— -‘
In thist regard the cesign attention showlks b= focused on following: Sigl’l Process

= Carbon has a relatively low damage toleranoe,

=  Filore-straigiiness,

= Wet-out of fibres during vacwum,

*  The fracturs toughmess,

= Fatigue at the ply drops,

= Stifness change due to Siass carbon transition. Fig I Slocs Faflurs

Design Process

The choiice CONCErNING & bisde dasign conospt in & comemencial project is difficult sinos &
Bs wery sSite-spscific with depanden<e on turbine-sizs, hub-height snd metocesn
condition. The design process tends o be iterotive and long. A prototype giass fibre
polyester biade takes arpund S months o Oeweiop and besting tmkes a further 12
months The important part of the desizn is managing loads on biades, &s the optimal
bomding; cam s mise the windswept anea and iNcresss energy production.
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