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Wind tunnel test of wind turbine in United States and Europe
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Abstract : In spite of fast growing of prediction codes, there is still not
negligible uncertainty in their results. This uncertainty affects on the turbine
structural design and power production prediction. With the growing size of wind
turbine, reducing this uncertainty is becoming one of critical issues for high
performance and efficient wind turbine design. In this respect, there are
international efforts to evaluate and tune prediction codes of wind turbine. As
the reference data for this purpose, field test data is not appropriate because
of its uncontroliable wind characteristics and its inherent uncertainty. Wind
tunnel can provide controllable wind. For this reason, NREL has done the full
scale test of the 10m turbine at NASA-Ames. With this reference data, a blind
compar ison has been done with participation of 18 organizations with 19 modeling
tools. The results were not favorable. In Europe, a similar project is going on.
Nine organizations from five countries are participating in the MEXICO project
to do full scale wind tunnel tests and calculation with prediction codes. In
this study. these two projects were reviewed in respect of wind tunnel test and
its contribution. As a conclusion, it is suggested that scale model wind tunnel
tests can be a complementary tool to calculation codes which were evaluated
worse than expected.
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2. NREL UAE
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Table 1 Blind-Comparison Participants and
Model ing Codes Used [2]

Organization Code Type

PROPID-C | Performance

. Illinoi
U. of Ilinois PROPID-UI | Performance

TU of D
U of Denmark ROTABEM | Performance

CRES Greece
Global Energy ADAMS Aeroelastic
Concepts
Longborough Univ. 1} v\ whyN | Aeroelastic
CREST UK
ADAMS-1 | Aecroelastic
Windward Engineering | ADAMS-2 | Aecroelastic
ADAMS-3 | Aeroelastic
Garrad-Hassan BLADED | Acroelastic
NASA Ames Camrad II | Aeroelastic
Ri HawC Aeroelastic
150 HawC-3D | Wake
ECN PHATAS | Aeroelastic
FFA/Nord.lc Windpower VIDYN Aeroelastic
Teknikgruppen
Risoe EllipSys3D CFD

TU of Denmark ADDWANS CFD

Georgia Tech Hybrid CFD CFD

CRES-NTUA GENUVP Wake

U. of Glasgow HawtDawg Wake
PREDICDY

TU of Delft N Wake

CRES-NTUA NS3D CFD
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Table 2 Standard deviation of flow apped
variation during 30 seconds [2]

U(m/sec) 5 10 15 20 25
S.D.(m/sec)|{ 0.17 | 0.08 | 0.07 | 0.05 | 0.05
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Low-speed shaft torque (upwind, yaw=0°)[2]
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Fig. 2 Low-speed shaft torque {upwind, yaw=0") [2]
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Table 3 Standard deviation of flow
speed variation during 30 seconds [2]

U(m/sec) |turbine power | bending force

7 25-175% 85-150%
20 30-250%
25 75-150%
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