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ctive of this research is to dgvelop a CFD [1] nethod for
alkysi s.-of horizontal axis wind tyérbines (HAW). Sliding

w Il be introduced between CFDJneshes fixed on the turbine
es and the support tower to accouyht for the rotation of the

"

’ ades. Several nunerical 1ssues neeg to be addressed, creating
: opportunities for exciting researchjl n nunerical nethods and
r‘t’.. | nt er pol at.i on techni ques, while notfviolating the conservation | aws
. and nmaimtai ning the efficiency of ghe cal cul ati ons. The sliding
grieds will al so al low for nodelling the relative notion of the
bl.ades and the ground.
" Moving to the s_;.ii'frctural anal ysi§ of the HAWI, an finite el enent

nodel for the turbine bl ades baged on beans which all ow defl ection
and torsion and which ar.e suithble for high dianeter bl ades w ||
be 1 npl enent ed.

To acco t for the IOM/F@ynoI- nunber flow on parts of the bl ades
and t transition fromlamnar to turbulent flow conditions,
vﬁﬂg?flon no eII Ng 1s required. Transition nodels already

aval | abl e Int Ilterature w.ll be Iinplenented and this will allow
better pre |l ons for the aerodynamc forcuE"!!ﬂI t he Dbl ades.

Al these II be validated wth experlnegiufraata obtained in a
wi nd turbine and field data froman actual size w nd turbine.
N

NOVELTY ) e -

CFD gi ve us the chance to study f| ui ds=—Fhat ot her i hey not .
.~ The high aspect ratio bl ades design tfend wll bring nem
“Uncertainties as blade tip Mach .nunber (conpressibility) effect

~which is going to be addweSsed using CFD. X

‘The stalled flows have to be sol ved using CFD with the
i npl emrent ation of a transition/turbul ence nodel. This | |ty
because before the post stalled flow regi mes were avoided in a

om nal operation of an aerodynSnlc body or section but w nd
t urbi‘nes needs to be designed-t'o operate also in this regine.

Sliding gl are necessary to take I nto account the tower,
nacel | e, the ground and even the wind tunpel,wal|l effects. The
sliding grid wi[fl ‘aFlow to nake a deti | rudy of the relatively
fix bodies aroynd the rotor. A novelty “be’. a"rTéwE"'Hdl ng grid
techni que baseg on the grid regularit
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Schematics pf sliding grids where the fi

RESULTS

The CFD results are not easy to obtain. One of the reasons is t he
the effigient parallel conputingkis a difficult task. For the jfc
cases shfjown, grids of 2.4 mlliongparked), 4.6 mllion (rof
/ms) and 6.6 mllion (rotating 20Ms) points were used.
were splved with 8 to 55 conputers, om 7 ho 0 4

For the CFD cal cul ations 1sol ated rot@ss were=f
Starting fromthe parked case wth attaghed fl ow,
pitching case wth separated fl ow was cofput ed and
thegrotational effects were studied at the S O
attlched fl ow case. Finally, a nore chall engi ng ‘cat
an@ anal ysed at the post stall regine.

Tur bul ence has been nodel | ed using eithen
e| ect ed experi nent al
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ALL THE PRESSURE COEFFI Cl ENT (Cp) RESULTS SHOM HERE ARE FOR THE 63“§;JUF:fHE.BLADE SPAN.
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Experinental data are needed far
field data are full of uncertaln
general ly are scal ed, so the neasure
There Is one set of experinents [2] cal

tunnel (24.4m X
* W nd t urbl ne was
~ environnents. The
conparing wth any er.

The nmeasurenents In astwo bl aded w nd
turbi ne contal ns presstike al ong the span

ne val idation of the CFD code. The
and the w nd tunnel data

need to Dbe extrapol at ed.

d on In the NASA Ares w nd
36. 6m) where a real size
peri nented 1n control |l ed
data are very conpl ete

of the blade at differentstations, the

strain of the bl ades at r Ot

accel erations (edge and fl apsof the

bl ades and the nacelle), W nc nnel's
NACKA At - e dynamc, static and total pressures,
tm%fpmégum density, tenperature, velocities]
wi nd turbine These experinments are known as t best

‘Figure from][2]

ones in the wnd turbine area. Du@ito
this reason they were sel ected for
validation for nmany researches.
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v, For separate flow cases the SS
nodel was found to be better than

. the K-w one al t hough deep st
conditions were harder to predict

an desi gn ones.
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For

“revol uti re conputed to

“al | ow wake de ment. This is
-véry.anortant due t hg! bl ade

S vva-R'e-l.qL"é"r-ag.-tL;q-n and duefto the
effect that this wake wifl| have
in the rest of the w nd turbines
of the wnd farm
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