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Test 1. | Test 2. Test 3. Test 4. Test 5. Test 6. Test 7.
Re=3mil |IRe=6mil-1 Re=6mil-2 | Re=9mil-1|Re=9mil-2 |[Re=12mil Re=15mil
P [bars] 12 34 67 34 67 67 60
Viunnel [M/5] 25.6 19 10 28.6 15 20 28.4
Fully turbulent
DTU/EllipSys Al
Transition Yes Yes Yes Yes Yes Yes Yes
KIEL/TAU Fully ’fu-rbulent
e Transition Yes Yes Yes Yes Yes Yes Yes
Full |
o NTUA/Mapflow ully turbulent
S Transition Yes Yes Yes Yes Yes Yes Yes
L.
UoG/HMB Fully t‘u‘rbulent Yes Yes
Transition Yes Yes
Forwind-IWES/OpenFOAM Fully ’fu'rbulent Yes Yes Yes Yes Yes Yes Yes
Transition
w0 Fully turbulent
— O  USTUTT/XFOILVUSTUTT
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] "q'; Fully turbulent
o s ORE Catapult/XFOILv6.96
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FP7-ENERGY-2013-1/ n° 608396



AdVanced Aerodynamic

Cl

FP7-ENERGY-2013-1/ n° 608396

15-

0.5

ENr

Tools for IArge Rotors

Results

Cl predictions — Full CFD

F

- F

Testl Rey=3-10°
Ti3 (0.09% )

/

’ | ——EXp

—+— DTU-Ellipsys
f — = NTUA-MaPFlow

/‘J“f —©— Kiel-TAU
ol i - © F--OpenFOAM
= UoG-HMB
-10 0 10 20
Alpha

Cl

2 — ——
[ 6
Test3 Rey=6-10 =
L. Ti3(02%) N
L)
4
05 }5!
: /
- ¥ | —— EXp
I . —+— DTU-Ellipsys
05 — & NTUA-MaPFlow
—&— Kiel-TAU
- , ~— " F-I-OpenFOAM
17 E? | ~ UoGHWB
-20 -10 0 10 20
Alpha



AdVanced Aerodynamic T

15+

Cl

Results
Cl predictions — Full CFD

ools for IArge Rotors

—F =

Test5 Rey=9-10°
Ti3 (0.24% ) a

0.5

—— Exp

>~ DTU-Ellipsys
—=— NTUA-MaPFlow
—o— Kiel-TAU

—= F-I-OpenFOAM |

0 10 20

FP7-ENERGY-2013-1/ n° 608396

Cl

15F

=

=

Test7 Rey=15-10
Ti3 (0.33%)

0.5

— & DTU-Ellipsys

— = NTUA-MaPFlow

—&— Kiel-TAU

“ F--OpenFOAM
r - - F 2 - - -

- E -

0
Alpha

10

20



ANNAEA~  Results
fininin . Cl predictions — Full CFD
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Results
Cl predictions — Panel codes
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All codes are able to predict the linear lift region quite well however, the maximum lift and the maximum
lift angle are always overpredicted.

Low drag region is predicted well with eN transition model in general, except the corners. Better
agreement can be otained by using more accurate inflow turbulence and choosing more angle of attack
values to capture the corners.

Turbulent drag is over predicted mostly except EllipSys and XFOIL codes where it is underpredicted.

Cl/Cd is well predicted with EllipSys and TAU, but not with the other codes. Panel codes can reproduce
the general behaviour but always overpredict the absolute values.

Reynolds number effects in ClI/Cd max, Cd min and Clmax are well predicted with eN transition model,
even if the absolute values are different.

Mapflow’s transition model predictions become more accurate in higher Re numbers. But the trends are
captured wrong.

eN transtion model is able to predict Re effects quite well.
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