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Objectives of the NEWA Project

 Development of a high-value data base of high-
fidelity experiments

e Development of methodologies for wind
resource assessment and wind turbine site
suitability based on a mesoscale to microscale
mode-chain

e Publication of a European Wind Atlas database
accessible through a web interface

* Definition of a verification and validation
framework for the model-chain based on the
experimental campaigns and means to quantify
the uncertainties of the wind atlas
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Coastal and Offshore Experiments

RUNE (Denmark) FerryLIDAR (Baltic Sea)

Scanning lidars to investigate near- Ferry-mounted profiling lidar to verify
shore wind resources NEWA offshore wind atlas in the Baltic
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Forested Landscape Experiments

@sterild Balconies (DK)

Flat terrain with heterogeneous forest.
Two horizontally scanning lidars on 250
m masts.
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Forested Landscape Experiments

Hornamossen (Sweden)

Sodars, lidars and mast on a transect in rolling hills with forest.
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Isolated Forested-Hill Experiment

Rodeser Berg (Germany)

A tall forested hill with six scanning lidars,
profiling lidars, sodar, and two met masts.
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Complex Terrain Experiments

Perdlgao (Portugal)

Most comprehensive dataset
for model evaluation in
complex terrain to date

e Participation of 21 institutions
(13 European + 8 USA) from 7
countries contributing with 72
field participants

e 186 3D sonic anemometers on

50 masts
e 20 scanning lidars + 7 profiling
lidars
* Various temperature profilers, 1500~ — e
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ballon launched every six
hours, radars, etc
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Complex Terrain Experiments

ALEX18 (Spain)

e Ridge-valley-mountain inflow
conditions to Alaiz test site

e 5scanning lidars

e 8x80 m met masts

e 10 surface flux stations

e CENER’s Alaiz test site (4x118
m masts)

Alaiz
4 October 2017
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Wind Surface European Database (WiSED)

WISED

e Characterization of the whole
European territory.

e 15000+ long term series.

 Wind speed and direction.

* Specific Quality Control
procedure for wind

observations .- -

Gonzalez Rouco F, et al. (2017)

Total stations before quality control
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NEWA Open Source Model-Chain

Wind Atlas
WRF WASP

Driven by ERAS reanalysis
e 30-year wind atlas integration
at 3 km resolution with WRF
» Time-series
e Downscaling to 30 m using
WASsP generalized wind
methodology
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NEWA Open Source Model-Chain

GABLS3 sanzRodrigoJ, et al. (2017)
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 Based on RANS or LES

e Driven by mesoscale forcings

e Diurnal-cycle thermal
stratification

e Surface-layer characterization
based on aerial lidar scans of Vs . ares
vegetation canopy Ryn[ngsnas Aran|stJ et aI (2017)
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Verification & Validation Framework

Quality acceptance NEWA Model-Chain
criteria (4 Uy, €tc) Concept Statement
NEWA sites End-l.ilrser; it Scientific NEWA
+ Industry sites EEHRESIRE Review Experiments
Operational Tarjeted
Campaigns Experiments

GABLS3,
etc

. " V&V Hierarchy

Integration Design Tools Flow Models “ ”
(operational g Flow Cas‘es
range) (complexity range)

Annual

gfnd to Methodology Model

fma Performance Gaps & Scientific Performance
(application metrics) Challenges Insights (flow metrics)
AEP, PQO/P 50 ’/ NEWA Meso- e.g. Tendencies Mean proﬁles
Micro Challenge (GABLS3) REWS, etc

Sanz Rodrigo J, et al. (2017)
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Open Science Benchmarking
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Vertical Profiles

# Speclfy the datetime at which you want to plet the vertical profiles
= datetime.datetime(2006,7,2,0,0,0)

# Plot settings

linespec = ['k-','b.-",'r.-',"c.="
Lwidth = np.array([2,1,1,1,1,1, 1 12, 2])
Nm = 3 # marker every

g-'.y-". e 2 el

Z abs = (5 obs_w.loc[te].values, WD_obs w.loc[to].values,
Th_obs_w.loc[t0].values)

z obs = (zf obs, zf obs, zT obs)

Z_sim = []; z_sim = []

for iplot in range(,len(plotsim)):
isim = plotsim[iplot]
Z sim.append((S[isim].loc[t@].values, WD[isim].loc[t@].values,
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Wind Atlas Output Parameters

Mesoscale wind atlas Bauwens | et al. (2017)

3 km, 30 years, 8 heights up to 500 m
e 30-min time series data and statistics

MICRO

* Profile data: wind speed, direction,
temperature

e Other characteristics: surface pressure,
Monin-Obukhov length, geostrophic
wind,boundary-layer height, friction : e - =8
velocity, roughness length ' - " ‘ -

Additional parameters: MESO

e Extreme winds (applying spectral

correction method) CORINE

Land Cover 2012
Leroi G (2017)

e |cing classes (in particular for cold climate)

e Uncertainty quantification (applying multi-
physics-ensemble approach)

Microscale wind atlas

30 m, 3 heights (50 m, 100 m, 200 m)

e Wind resource statistics Hahmann A, et al. (2017)
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Conclusions: Open-Access Resources

e NEWA open-source model chain based on WRF
and OpenFOAM (beta release in Jan’18)

open source
e Database of experiments, released throughout Foo A b R
2018 from the NEWA data server O % @D '0
e Validation benchmarks released through
Windbench.net and open to external
participation within the IEA Task 31 Wakebench iad wind

MMMMM

e EU Wind Atlas database and web interface,
release at NEWA final workshop next to
WindEurope 2019 (April 2019)
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The NEWA project“i-s sup'pr;t-éd‘i':-)y a Eurpahw(uiommission’s ERA-Net Plus
project, number 618122, joining national projects from 9 funding agencies
from 8 member states:

www.neweuropeanwindatlas.eu

Public Service of Wallonia, Department of Energy and Sustainable Building (Belgium)
Department of Economy, Science and Innovation Flemish Government (Belgium)

Danish Energy Authority (Denmark) 25 N g  Ex
Federal Ministry for the Economic Affairs and Energy, on the basis of * ,,'—j_\@snem;mynd;ghe,e?/_i

the decision by the German Bundestag (Germany) T o Y s it skademii
Latvijas Zinatnu Akademija (Latvia) = f =
Fundac3o para a Ciéncia e a Tecnologia (Portugal) |
Ministerio de Economia y Competitividad (Spain)
The Swedish Energy Agency (Sweden)

The Scientific and Technological Research [ s F
Council of Turkey (Turkey)
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