Quality of synthetic winds by testing of similarity to measured data
PO 212 by spectral modelling and statistics of increments
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Increment statistics of synthetic sets

Introduction

In order to have proper wind turbine design and performance analysis, it is
important to have an accurate representation of the incoming wind field. , ,
To ease the analysis, tools for the generation of synthetic wind fields have L P aan. . TN

A) PDFs of increments in time series generated by basic Turbsim procedure
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been developed, e.g. the widely used TurbSim procedure [1]. A * R X " %
We analyze measured sets and the respective synthetic data sets in view of N \ BN S S . W w4 | | |
the similarity of the spectral characteristics and the statistics of wind speed 2 H al ow' [

increments (relevance to load assessment) of measured and synthetic sets.
Measured data are from the server of the NREL Wind turbine test center.

Data from Fourier synthesis with random phase show Gaussian statistics.
Examples given refer to an example for a 10 min sequence of 20Hz data.
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B) PDFs of increments in time series generated with inclusion of coherent

events
(procedure based on insertion of scales templates extracted from
measured sets [3])
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Measured spectra and spectral modelled:
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PDFs of increments in sets of wind speed components for measured 20Hz

data (height 100m) Conclusions

The example refers to the one step

- P increments in a 10min sequence of Available tools for data synthesis prove to be able to reflect the spectral
g “?_,;f‘“ \';".... 20Hz data. Depicted are the properties of measured time series and qualitatively the non Gaussian
O N (S B - distributions of the increments properties of measured wind speed increments. Further analysis is
ol normalized by the series standard necessary for both parametrization of those properties and respective
deviation. Red lines refer to adaption of the tools. i —
Gaussian distribution with same This work is part of the 1 norCOWE“Eé.g\‘
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. e W Non Gaussian characteristics indicate
\ intermittent properties of the sets.
Details and dependencies of the
deviation from Gaussian from

actual conditions (mean wind speed,
. turb. Intensity, thermal stratification)
o to be analysed,
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